Google 


Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio público en unos paises y, sin embargo, no lo sea en otros. Los libros de dominio público son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta dificil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 
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ONE-HUNDRED-AND-SIXTIETH SESSION, 1913-1914. 


PATRON—HIS MAJESTY THE KING. 


COUNCIL. 


H.R.H. THE DUKE OF CONNAUGHT AND STRATHEARN, K.G., President of the Society. 


COLONEL ŠIR THOMAS H. HOLDICH, R.E., K.C.M.G., K.C.I.E., C.B., D.Sc., Vice-President and Chairman of the Council. 


Sik WILLIAM ABNEY, K.C.B., D.Sc., D.C.L., F.R.S., Vice- 
Pres. 

VISCOUNT ALVERSTONE, G.C.M.G., F.R.S., Vice-Pres. 

SIR STEVART COLVIN BAYLEY, G.C.S.I., C.I.E., Vice-Pres. 

SIR GEORGE BriRDWOOD, K.C.I E., C.S.I, M.D., LL.D., 
Vice-Pres. 

LORD BLYTH, Vice-Pres. 

EARL BRASSEY, G.C.B., Vice-Pres. 

ALAN SUMMERLY COLE, C.B. 

LORD COWDRAY, Vice-Pres. 

WILLIAM HENRY DAVISON, M.A., Treasurer. 

RIGET Hon. SIR HENRY MORTIMER DURAND, G.C.M.G., 
K.C.8.1., K.C.1.E., Vice-Pres. 

PETER MACINTYRE EVANS, M.A. 

HON. SIR CHARLES W. FREMANTLE, K.C.B., Vice-Pres, 

ROBERT KAYE GRAY. 

COLONEL H, C. L. HOLDEN, R.A., C.B., F.R.S. 

LORD INCHCAPE, G.C.M.G., K.C.S.I., K.C.I.E., Vice-Pres. 

SIR JOHN CAMERON LAMB, C.B., C.M.G., Vice-Pres. 


SIR WILLIAM LEE-WARNER, G.C.S.I., LL.D., Vice-Pres. 
MAJOR PERCY A. MACMAHON, R.A., Sc.D., LL.D., F.R.S. 
WILLIAM HENRY Maw, LL.D. 

SIR HENRY A. MIERS, M.A., D.Sc., F.R.S., Vice-Pres. 
FRANCIS GRANT OGILVIE, C.B., LL.D. 

HON. RICHARD CLERE PARSONS, M.A., Vice-Pres.. 

SIR WESTBY B. PERCEVAL, K.C,M.G., Vice-Pres-. 
ERNEST H. POOLEY, M.A., LL.B. 

SIR BOVERTON REDWOOD, Bart., D.Sc., F.R.S.E. 

SIR OWEN ROBERTS, M.A., D.C.L., LL.D., Vice-Pres. 
LORD SANDERSON, G.C.B., K.C.M.G., Vice-Pres. 
ALEXANDER SIEMENS, Vice-Pres. 

JOHN SLATER, F.R.I.B.A. 

ALAN A. CAMPBELL SWINTON, 

CARMICHAEL THOMAS, Treasurer. 

PROFESSOR J. M. THOMSON, LL.D., F.R.S., Vice-Pres. 
SIR WILLIAM HooD TREACHER, K.C.M.G., Vice-Pres. 
PROFESSOR WILLIAM CAWTHORNE UNWIN, LL.D., F.R.S. 
SIR JOHN WOLFE-BARRY, K.C.B., LL.D., F.R.S., Vice-Pres. 


SECRETARY. 
SIR HENRY TRUEMAN Woop, M.A. 


Assistant Secretary—G. K. MENZIES, M.A. 
Chief Clerk—GEORGE DAVENPORT. 


Accountant—J. H. BUCHANAN, 


Assistant Secretary for the Indian and Colonial 
Sections—SAMUEL DIGBY, C.LE. 
Auditors—MESSRS, KNOX, CROPPER & Co. 


SESSIONAL ARRANGEMENTS. | 


The Opening Meeting of the One Hundred and Sixtieth Session was held on Wednesday 
evening, November 19th, when an address was delivered by Cozonet Sim Tuomas H. 
Houpicu, R.E., K.C.M.G., K.C.I.E., C.B., D.Se., Vice-President and Chairman of the Council. 


(See pp. 6-17, below.) 


PAPERS TO BE READ BEFORE CHRISTMAS. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o'clock :— 


NOVEMBER 26.—P. CHarmers Mircnetn, M.A., D.Sc., F.R.S., Secretary to the Zoological Society of 
London, “ Zoological Gardens.” Sin WALTER Roper Lawrencz, Bart., G.C.LE., 
Chairman of the Garden Committee, Zoological Society of London, will preside. 
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DECEMBER 38.—JoHn Cuarres Umney, F.C.S., “Perfumery.” Tuomas Tyrer, F.L.C., F.C.S., will 


preside. , 
4 10.—T. THORNE BAKER, “ Applications of Electricity to Agriculture and Life.” 
J 17.—ARTHUR FELL, M.P., “The Channel Tunnel.” Lorp ROTHERHAM will preside. 


PAPERS TO BE READ AFTER CHRISTMAS. 


Sin WILLIAM ABNEY, K.C.B., D.Sc., D.C.L., F.R.S., “ Testing Pigments for Permanence of Colour.” 

Bpwarp F. Srranae, R.E. (Hon.), ‘‘ Japanese Colour Prints.” 

SIR Srpney Leeg, B.A., D.Litt., LL.D., Editor of the Dictionary of National Biography, ‘‘ Shakespeare's 
Life and Works.” (Aldred Lecture.) 

A. J, WALLIS-TAYLER, Assoc.M.Inst.C.E., ‘The Preservation of Timber.” 

Grorce Henry Gass, ‘The History of the Microscope.” 

R. A. Peppre, “The History of Colour Printing.” 

B. T. Batsrorp, “ The Production of a Book.” , 

Wirum REGINALD OrmaxDy, D.Sc., F.C.S., M.I.Automobile Eng., ‘‘ Alcohol as a Motor Fuel.” 

Francis W. GoopENoUGH, ‘‘ Coal Gas as a Fuel for Industrial Purposes.” 

' W. S. Roamrs, “The Modern Poster, its Essentials and Significance.” 

W. B. Borromizy, M.A., Ph.D., F.L.S., Professor of Botany and Vegetable Biology, King’s College, 
London, “ Bacterial Treatment of Peat, and its Application as a Fertiliser.” 

Ernest KILBURN Scorr, A.M.Inst.C.H., M.I.E.E., “ Electric Train-Lighting Systems.” 

Mazor E. H. M. Leceeerrt, R.E., D.S.O., Managing Director of the British East Africa Corporation, 
“The Economic Development of British East Africa and Uganda.” 

Mrs. VILLIERS STUART, ‘‘ Indian Gardens.” 

Mazor Percy MoLreswortTH Syxus, C.M.G., C.I.E., “ Khorasan.” 

E. A. Garr, C.S.I., C.I.E., Member of the Executive Council, Bihar and Orissa, ‘‘ The Indian Census.” 

Srp RosERT WILLIAM PERKS, Bart., Assoc.Inst.C.E., “The Montreal, Ottawa and Georgian Bay Canal.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o'clock :— 


January 15, February 12, March 19, April 23, May 21. 


COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o’clock :— 
February 3, March 8, 31, May 25 (Monday). 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


E. G. Coxsr, M.A., D.Sc., Professor of Mechanical Engineering and Applied Mathematics, 
City and Guilds of. London Technical College, “ The Measurement of Stresses in Materials 
and Structures.” Three Lectures. 


LECTURE I.—DECEMBER 1.—Mechanical Measurements. The relation of strain to stress—Strains in engineering 
materials for ordinary working loads—Strain measurements in tension members, beams and columns, The determination of 
stress distribution in structures and machines—Materials which give large elastic strains—The measurement of stress at a 
point—The use of models of engineering structures for determining stress distribution. i 


LECTURE II.—DECEMBÉR 8.—Electrical Measurements. The thermal effect of load and its application to the measurement 
of stress intensity. Thermo-electric measurements of stress in tension and compression members—Radiation and conduction 
effects—The measurement of stress distribution in a beam—The stress distribution in a column—tThe effect of shear stress— 
Thermo-electric effects of stress in metals. ` ; 


LECTURE JEI.—DECEMBER 15.—Optical Measurements. The temporary double refraction produced by stress in 
` transparent materials and its application to the measurement of stress distribution—Law of optical effect. The distribution 
-of stress in straight and curved members of ‘structures—Lines of principal stress—The effects of holes, notches, and rivets. 


The stress distribution in models.of various engineering structures and machines. 
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SiR CHARLES Warpsrer, Litt.D., Ph.D., late Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, ‘“ The Relation of Industry to Art.” _ Three Lectures. 
January 19, 26, February 2. 


JOHN PENNELL, President of the Senefelder Club, “ Artistic Lithography.” Three Lectures. 
February 16, 23, March 2. 


Witiiam ARTHUR Bong, D.Sc., Ph.D., F.R.S., Professor of Chemical Technology, aperia: 


College of Science and Technology, ‘ Surface Gombos. Three Lectures. 
March 16, 28, 30. 


Witu1am Burton, M.A., F.C.S., “Some Recent Developments in -the Ceramic Industry.’ 
Three Lectures. E 
April 27, May 4, 11. 
JUVENILE LECTURES. 
Wednesday evenings, at 5 o clock :— | 
R. P. Howerave-Granam, M.1.E.E., Demonstrator in Applied Physics, City and Guilds of 
London Technical College, ‘ Electric Vibrations and Wireless Telegraphy.” Two Lectures. 
The Lectures will be fully illustrated with Simple Experiments. | 
January 7, 14. . 


COBB LECTURES. 


Tuesday afternoons, at 4.80 o'clock :— 


| H. PLUNKET Greens, “ The Singing of Songs, Old and New.” Three Lectures. 
May 12, 19, 26. 


PROCEEDINGS OF THE SOCIETY. 


Tue Society was founded in 1754, and incorporated by Royal Charter in’ 1847, for “The 
Encouragement of the Arts, Manufactures, and Commerce of the Country, by bestowing rewards 
for such productions, inventions, or improvements as tend to the employment of the poor, to the 
increase of trade, and to the riches and honour of the kingdom: and for meritorious works in the 
various departments of the Fine Arts; for Discoveries, Inventions, and Improvements in Agri- 
culture, Chemistry, Mechanics, Manufactures, and other useful Arts; for the application of such 
natural and artificial products, whether of Home, Colonial, or Foreign growth and manufacture, 
as may appear likely to afford fresh objects of industry, and to increase the trade of the realm 
by extending the sphere of British commerce; and generally to assist in the advancement, 
development,. and practical application of every department of science in connection with the 
Arts, Manufactures, and Commerce of this country.” In 1908 the Society. was granted the 
privilege of adding ‘“ Royal ” to its title. . 


THE Session commences in November and ends in June. 


ORDINARY Mretines.—Meetings are held every Wednesday evening during the ‘Session, at 
which papers on subjects relating to inventions, improvements, discoveries, and -other matters 


connected with the Arts, Manufactures ani Commerce of the country are read and discussed, 


“Inpray. Sgcrion.—This Seilon was established in 1869, for the discussion of subjects 


connected with the Indian Empire. Six or more Meetings are held during the Session. 
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COLONIAL SEcTION.—This Section was forined in 1874 under the title of the African Section, 
for the discussion of subjects connected with the Continent of Africa. It was enlarged in 1879, 
to include the consideration of subjects connected with the Colonies and Dependencies. Four 
or more Meetings are held during the Session. | 


Cantor Lxecrures.—These Lectures originated in 1868, with a bequest by Dr. Cantor. 
Several Courses are given during the Session, each Course consisting of two or more Lectures. 
The Lectures deal with the latest applications of Science and Art to practical purposes, and are, as 
far as possible, experimentally illustrated. 


Howarp LecturEes.—The bequest of Mr. Thomas Howard (1872) is now devoted to occasional 
courses of Lectures on motive power and its applications. 


Saaw Lecrures.—Under the Shaw bequest Lectures on Industrial Hygiene are given from 
time to time. _ | | 


ALDRED Lecturre.—The bequest of the late Dr. Aldred has been devoted to the establishment 
of an Annual Lecture. 


CoBB Lecrures.—Funds have been provided for occasional Lectures in memory of the late 
Mr. Francis Cobb. 


JUVENILE LECTURES.—A Short Course of Lectures, suited for a Juvenile audience, is delivered 
to the children of Members during the Christmas holidays. 


ADMISSION TO Mgretincs.—Members have the right of attending the above Meetings and 
Lectures. They require no tickets, but are admitted on signing their names. Every Member can 
admit two friends to the Ordinary and Sectional Meetings, and to the Cantor and other Lectures. 
Books of tickets for the purpose are supplied to Members, but admission can be obtained 
on the personal introduction of a Member. For the Juvenile Lectures special tickets are 
issued. | | 


JOURNAL OF THE ROYAL Society or Arts.—The Journal, which is sent free to Members, is 
published weekly, and contains full Reports of all the Society’s Proceedings, as well as a variety of 
information connected with Arts, Manufactures and Commerce. 


EXAMINATIONS.—Examinations, founded in 1854, are held annually by the Society, through 
the agency of Local Committees, at various centres in the country. They are open to any person. 
The subjects include the principal elements of Commercial Education and Music. At the 1913 
Examinations 28,309 Candidates were examined. Full particulars of the Examinations can be 
had on application to the Secretary. 


LIBRARY AND ReapinG-room.—The Library and Reading-room are open to Members, who are 
also entitled to borrow books. - 


A History or THE Society has lately been published (John Murray, pp. 558, 15s. net) 
and can be obtained from any bookseller. It gives a history of the Society’s work from 
1754 to 1880. | 


CONVERSAZIONI are held, to which Members are invited, each Member receiving a card for 
himself and a lady. 


MemBersuHip.—Candidates for Membership are proposed by Three Members, one of whom, at 
least, must sign on personal knowledge; or are nominated by the Council. 


The Annual Subscription is Two Guineas, payable in advance, and dates from the quarter-day 
preceding election ; or a Life Subscription of Twenty Guineas may be paid. There is no Entrance 
Fee. | 
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CALENDAR FOR THE SESSION. 


The following is the Calendar for the Session 1913-1914. It is issued subject to any 


necessary alterations :— 


NOVEMBER, 1913 DECEMBER, 19138 JANUARY, 1914 FEBRUARY, 1914 
1s | 1| M {Cantor Lecture I. 1| 1| TH 1|S 
2|S 2| TU 2| F 2| M |Cantor Lecture II. 3 
3| M 3| W -| Ordinary Meeting 3/8 3| Tu | Colonial Section 
4! TU | | 4| TH 4j S 4! W | Ordinary Meeting 
5| W 5| F 5| M 5| TH 
6| TH 6/8 6| Tu 6| F 
TIE | 7|S 7| W {Juvenile Lecture I. || 7| 8 
8| 5 | 8| M |Cantor Lecture I. 2 || 8| TH 8| S 
91S | 9| TU 9i F 9) M 
10; M | 10) W | Ordinary Meeting 10; S 10| Tu 
11| Tu 11) TH 11'S 11; W | Ordinary Meeting 
12; W ' 12| F 12| M 12| TH | Indian Section 
13| TH ! 13| S 13| Tu -13| F 
14 F | 14; S 14! W | Juvenile Lecture II, || 14| S 
15S | 15| M | Cantor Lecture I. 3 ||15| TH | Indian Section 15| S 
161 S | 16; Tu 16 16; M | CantorLecture III. 1 
17; M 17| W | Ordinary Meeting 17; 8 17| Tu 
18| Tu | 18| TH 18; S 18| W | Ordinary Meeting 
19 W ' Opening Meeting of |19| F 19| M | Cantor Lecture II. 1| 19) TH 
| the Session 20| 8 20; Tu 20| F 
20| TH 21i S 21) W | Ordinary Meeting 21) 8 
21) F 22; M 22| TH ` 22i S 
221 9S i| 23| TU 23| F 23| M | Cantor Lecture III. 2 
23| S l| 24] W 24! § 24| TU l 
24; M | i| 25| TH | CHRISTMAS DAY 25; S 25| W | Ordinary Meeting 
25| TU 26| F | Bank Holiday 26| M | Cantor Lecture IL 2//26| Ta | 
26! W | Ordinary Meeting 27; 5 27 | -TU 27| F 
27| TH | 28| S 28| W | Ordinary Meeting 28] S 
28| F 29) M | 29! TH 
29'S | 30| Tu | 30| F 
Sk E Sane | E E S S o|! OE, o o EE, een | S B S, Ww 31| 5 
ee a eee a a d 
MARCH, 1914 APRIL, 1914 MAY, 1914 eee a JUNE, 1914 
| | 
1'S 1! W | Ordinary Meeting 1| F 1| M | Bank Holiday 
2) M ‘Cantor LecturelII.3 || 2| TH 2i 5 2| TU 
3| Tu : Colonial Section 3; F 31S 3| W i 
4| W ‘ Ordinary Meeting 4/58 4) M | Cantor Lecture V, 2 4| TH 
5| TH | 5i S 5 Tu 5 
6 F | 6| M 6! W | Ordinary Meeting 6i S 
7IS | 7| TU 7| TH 7i S 
81S 8| W 8| F z 8| M 
9: M | 9| TH .9|8 9| Tu 
10| Tu | 10| F | Goop FRIDAY 10/ S 10| W 
11| W | Ordinary Meeting 11| 8 11| M |Cantor Lecture V. 3 ||11| TH ~ 
12| TH 12| S | EASTER SUNDAY 12| Tu | Cobb Lecture I. 
13| F 13| M | Bank Holiday 13; W Orainary Meeting S 
14/58 14| TU 14; TH S 
“915; S | 15| W 15| F M 
16; M | Cantor Lecture IY. 1/16; TH 16| 8 TU ` 
17| TU . 17| F 17; S WwW 
18! W (| Ordinary Meeting 18| S 18| M TH 
19|! TH | Indian Section 19i S 19| Tu |Cobb Lecture IT. F 
20| F i 20; M 20| W | Ordinary Meeting S 
21/5 21| TU 21| TH | Indian Section S E 
21S 22| W | Ordinary Meeting 22| F M 
23| M | Cantor Lecture IV. 2 || 23; TH | Indian Section 23; S TU 
24 1y | 24| F 24i S w | Annual General 
25 eee Meeting 25| 5 25| M | Colonial Section Meeting 
26 26 ` 26! Tu | Cobb Lecture ITI. TH 
27 p 27 Cantor Lecture V. 1 27 | W | Ordinary Meeting F- 
28 S | 28 Tu | 28! TH S 
29'S 29 W Ordinary Meeting ad F S 
30; M ‘Cantor Lecture IV, 3 || 30; TH 30| S M 
31| Tu | Colonial Section =) S | WHIT SUNDAY TU 


The Cantor Lectures and the Ordinary Meetings will commence at Hight o’clock. 
The Meetings of the Indian Section and the Colonial Section will be held at Half-past ` 
Four o'clock. 
The Annual General Meeting will be held at Four o’clock. 
The Juvenile Lectures will be given at Five o'clock. l ; 
The Cobb Lectures will be given at Half-past Four o’clock. 
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NOTICE. 


INDIAN SECTION MEETING. 


In consequence of serious illness, PROFESSOR 
W. Popprewett Broxam, B.Sc., F.I.C., F.C.S., 
will be unable to read the paper on “The 
Cultivation and Manufacture of Indian Indigo,” 
which was announced for December 11th. 

The meeting will therefore be postponed. 


PROCEEDINGS OF THE SOCIETY. 


FIRST ORDINARY MEETING. 


Wednesday, November 19th, 1913; COLONEL 
Str Tuomas H. Houpicu, R.E., K.C.M.G., 
K.C.1.E., C.B., D.Sc., Vice-President and Chair- 
man of the Council, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 

Ahmed, Pasha (Vice-Admiral, late Engineer-in- 
Chief, Imperial Ottoman Naval Arsenal), care of 
British Post Office, No. 60 Box, Constantinople, 
Turkey. 

Anderson, Francis, Willoughby-place, Portadown, 
Co, Armagh, Ireland. 

Badgley, Sidney Rose, 6,110, Euclid-avenue, Cleve- 
land, Ohio, U.S.A. 

Barber, Thomas Walter, M.I.Mech.E., Pigeon 
House Fort, Dublin. . 

Barnes, Douglas M., Victoria Mansions, 28, Vic- 
toria-street, S.W. 

Beachcroft, Sir Richard Melvill, 24, Palace-court, 
Hyde Park, W. 

Bhattacharya, Srijut Annadacharan, M.A., Nazira, 
Sibsagar, Assam, India. 

- Blount, Mrs. Ellen S., 11, Queen’s Elm-square, 
Chelsea, S.W. 

Burton, Miss Alice M., 4, Whitehall-court, S.W. 

Burton, George Dexter, 185, Summer-street, 
Boston, Mass., U.S.A. 

Campbell, Kenneth William, care of Messrs. 
Mackenzie & Co., Ltd., Ya, Canton-road, 
Shanghai, Ghina. 

Chan Kee Ong, Kuching, Sarawak, Borneo. 

Crofts, George, Tientsin, North China. 

_ Cuthbert, Miss Marion, 5, Portland-place, W, 

Dawson, F. G. Royal, Indian Railway Department, 
Calcutta, India. 

Delany, Joseph F., City Hall, Cork. 

Edeleanu, Ion, 57, Redcliffe-road, S.W. 

Edwards, Arthur Cecil, The Oriental Carpet Manu- 
facturing Co., Hamadan, Persia. l 

Eiser, T. G., 5, St. John’s Wood-park, N.W. 

Evans, Mrs. Lucy Hamilton, 20, Bolton-street, 
Mayfair, W. 
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Gaunt, Gerald R., Springfield Mills, Farsley, Yorks. 

Genth, Miss Lillian Matilde, 27, West 67th Street, 
New York City, U.S.A. 

Gibson, Arthur John, Ph.D., M.A., Bureau of 
Central Sugar Mills, Brisbane, Queensland, 
Australia, 

Gogerly, John, A.M.S.E., Victoria-arcade, Fort, 
Colombo, Ceylon. 

Goswami, Srijut Saratchandra, B.A., B.T., Jorhat, 

- Assam, India. 

Hammond, John Hays, Jun., B.Sc., 71, Broadway, 
New York City, U.S.A. 

Hord, John S., The Bank of the Philippine Islands, 
Manila, Philippine Islands. 

Jones, Wyndham, Miri, Sarawak, via Singapore. 

Kennedy, Walter, Tay Wharf, Silvertown, E. 

Kenny, Thomas, North Christina-street, Sarnia, 
Ontario, Canada. 

Liang Chi-Chao, 17, Asahi-road, Tientsin, North 
China. 

Lloyd-Jones, Cyril Walter, Secunderabad, Deccan, 
India. 

MacGlashan, John, M.Inst.C.E., The Commis- 
sioners for Port of Calcutta, Chief Engineer’s 
Office, Calcutta, India. 

Malloch, John M., 4, India Buildings, 
14, Bingham-terrace, Dundee, Scotland. 
Man, Sardar Bahadur Sardar Dayal Singh, K.I.H., 
President of Council of Regency, Faridkot State, 

Punjab, India. 

Maxwell-Hibberd, Charles, 
Channel Islands, 

Meeson, Alfred, Downsmede, 
Eastbourne. 

Nicholson, John Charles, Taymouth House, 201, 
Amburst-road, N.E., and Goswell Works, Strat- 
ford, E. 

Perlis, H.H. the Raja of (Syed Alwiibni Almerhum 
Syed Safi), Perlis, Federated Malay States. 

Richardson, George, J.P., Wedderburn, Harrogate. 

Sadir, Maulvi Muhammad, Jorhat, Assam, India. 


and 


Beaumont, Jersey, 


Hampden Park, 


Sahai, Jagada Nand, B.A., 21, Cromwell-road, S.W. 


Sidney, Herbert, 4, St. Paul’s Studios, Baron’s- 
court, W. 

Simpson, Alfred Muller, Young House, Parkside, 
South Australia. 

s’Jacob, H., care of Messrs. Reynst and Vinju, 
Batavia, Java, Netherlands East Indies. 

Tachibana, M., Custom House, Dairen, Manchuria, 
China. l 

Thornber, Luke, 1, Montagu-road, Burnley, Lanca- 
shire. 

Tittle, Walter E., 900, N, Limestone, Springfield, 
Ohio, U.S.A., and 8, North Washington-square, 
Néw York, U.S.A. 

Tyabji, M.B., I.C.S., care of Messrs. H. S, King & 
Co., 9, Pall Mall, S.W. 

Vauclain, Samuel Matthews, D.Sc., M.Inst.C.E., 
500, North Broad-street, Philadelphia, Pennsyl- 
vania, U.S.A. 
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Widdicombe, Edward Parnell, B.A., Assoc.M. 
Inst.C.E., care of Messrs. H. S. King & Co., 
9, Pall Mall, S.W. 

Wills, Miss Janet Stancomb, 25, Hyde Park- 
gardens, W. 


Young, James, J.P., M.R.C.S., L.R.C.P., Oakwood, 
Chorley New-road, Bolton. 


The CHarrman delivered the following 


ADDRESS. 


Another milestone has been passed on the 
long, long road of the world’s economic develop- 
ment, and we take our stand to-day at that 
which marks the 160th Session of this Society 
since its foundation in 1754. It is a long while 
to look back. The Society was established for 
the Encouragement of the Arts, Manufactures 
and Commerce of the country ; but I think that 
it may fairly claim to have taken a share in the 
support of science as well, for surely no such 
encouragement would be possible without a full 
recognition of the scientific basis on which, all 
applied art, all manufactures, and the very first 
principles of successful commerce must rest. 
One hundred and sixty years ago the public 
appreciation of science was not even in its 
infancy. It had yet to be born. Even one 
hundred years ago popular recognition of 
scientific effort may be gathered from the 
leading journal—the Times—of the day. 

In the year 1813 we find the following remarks, 
apropos of the visit of Sir Humphry Davy to 
France under a special permit, seeing that we 
were then at war with that country: “ We 
cannot help thinking that ... Sir Humphry 
might have spared himself the trouble of 
accepting any favour from the enemy of his 
country by visiting France. We should not be 
sorry if Buonaparte sent him to keep company 
with the first victims of Corsican treachery at 
Verdun. Neither do we believe that his 
Imperial Majesty would be at all nice about it, 
if he thought the professor worth keeping. 
But Buonaparte studies the cuz bono, and is 
well aware that the strenua inertia of these dirty- 
fingered gentry can be of no other use than that 
of making women and children troublesome by 
the appreciation and babble of knowledge.” 
Truly in. those days a prophet was without 
honour in his own country, 

The Society’s encouragement to arts, manu- 
factures and commerce was to be effected, we 
are told, by bestowing rewards for such pro- 
ductions, inventions and improvements as tend 
to the employment of the poor, to the increase 
of the trade, the riches and the honour of the 


Empire, and, setting aside the question of the 
employment of the poor, which is but incidental, 
I think you will agree that on the whole the 
Society has nobly done its duty. But we have 
passed the stage of simple prize-giving, and we 
now occupy a splendidly wide sphere of public 
usefulness by carefully fostering the patient and 
unremitting efforts of those whose aim is not 
merely to win prizes and commendation, but 
materially to add to the vast sum of human 
knowledge by . directing scientific effort to 
practical issues. So wide indeed is this sphere 
of practical endeavour which our Society over-- 
looks, that it is absolutely impossible to enter 
upon anything like a comprehensive review of 
all its activities. Jam only too painfully aware 
that, in accepting the honour of addressing you 
as Chairman of the Council, I should find it 
exceedingly difficult to follow the example of 
many distinguished predecessors were I to 
enter upon a wide retrospect. It affords me 
a certain amount of comfort to observe that 
such retrospective addresses have sometimes 
narrowed themselves to a consideration of such 
interests and aims, in the enormous area of the 
Society’s sympathies, as appeal more directly 
to the Chairman himself.. In other words, with 
a humble recognition of the fact that it is 
impossible for any one individual to be omniscient 
—even as regards the varied part taken by the 
Society in its promotion of matters affecting 
the world’s progress—it has been found wiser 
for your Chairman to speak to you of such things 
as he knows something about, rather than 
wander vaguely over too wide a field. ‘This is 
the example which I shall endeavour to follow, 
and I will take more or less for my theme the 
progress which has been made, within the last 
half century or so, in the attainment of exact 
knowledge about the physical world in which we 
live, and the great advance which is evident in 
the perfecting of certain classes of instruments 
by which that knowledge has been attained. I 
must, however, first refer briefly to one or two 
subjects in which we are all of us largely interested 
if we pay due attention to the progress and 
growth of the Society. For the first time since 
its foundation can we now study the history of 


' the Society with reference to the part played 


by it in promoting the growth of arts, manu- 
factures and commerce in this country from its 
earliest beginnings. For about 160 years has 
the chequered story run, and it has at last found 
its historian in our able and untiring Secretary, 
Sir Henry Trueman Wood. Sir Henry’s inter- 
esting history (which many of you have doubtless 
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followed in the pages of the Journal) has only 
one drawback. It takes a certain amount of 
bread out of the mouths of your Chairmen. It 
drives them from the position of narrators of 
past achievement into that of present exponents 
and most uncertain prophets—for he would, 
indeed, be a brave man who would venture on 
anything but a most tentative and provisional 
guess at what may happen in the near future in 
that world of science whichis so closely connected 
with the Society’s interests. We may take it 
that Sir Henry’s great work will remain as a 
lasting and honourable testimony to the patient, 
enduring, and successful efforts of the Society 
to raise the standard of excellence, both of 
endeavour and of achievement, in carrying out 
the purposes of its founders since the year 1754. 
I will now balance myself on the narrow space 
between the historian and the prophet. I will 
just refer briefly to the present position taken 
up by the Society in one great field of activity, 
i.e. that of education. We have lately heard 
things that are new and things that are astonish- 
ing, if true, about the trend and the results of 
secondary education in this country from those 
authorities who spoke upon the subject at this 
year’s meeting of the British Association. We 
were told that of the vast sums spent in educa- 
tion, by far the greater part is utterly wasted 
through misapplication; that it might as well 
have been thrown into the sea; that boys and 
girls under the modern system have their best 
idiosyncrasies crushed out of them by being 
passed all through the same mill, and that they 
emerge from this mill bereft of such glimmerings 
of talent as they may have originally possessed, 
with such sympathetic chords within them as 
were waiting to be touched into life by the call of 
some special branch of natural science absolutely 
suppressed, if not actually annihilated. 


This may be true; but we must remember 
that the supporters of the Government system 
maintain that the aim of education is not so 
much to foster the germs of exceptional 
talent or to discover genius as to raise the 
intellectual level of the scholars as a whole, 
and to inculcate the principles which make for 
improvement in every vocation, whatever that 
vocation may be. No educational machine can 
ever be invented. by Government which will not 
share the disabilities of every material machine 
—that of working automatically in a determined 
and regular groove, and turning out results of a 
characterless pattern. With this question of the 
character and aims of State-aided education 
this Society has nothing really todo. We concern 


ourselves solely with that one branch of educa- 
tion which deals with commercial interests. The 
Board of Education, with which we co-operate, 
inspects the classes at the various centres where 
special classes are held, and determines the rate 
of the Government grant on the inspector’s 
report, but it does not hold examinations or 
grant certificates. It is here that this Society 
steps in. We hold examinations and grant . 
certificates and medals, and the great majority . 
of the examinees come from the Board of 
Education schools. What we include in the 
general curriculum of commercial education is 
commercial history and geography, account- 
keeping and banking, commercial law, modern 
languages, book-keeping, arithmetic, shorthand, 
type-writing and economics. The public ap- 
preciation of the certificates granted by the 
Society may be best estimated from the numbers 
who attend the examinations. This year the 
record was 25,650 examinees, with 17,840 passes. 
I will not enter further into this branch of the 
Society’s work. Prosaic as such details may be, 
they are well worth your attention, for they 
prove incontestably that one of the fundamental 
objects of our Society—that of promoting the 
interests of commerce—is well maintained, 
whilst incidentally it should be a source of 
gratification to us to know that the Royal 
Society of Arts is recognised by the Government 
as a valuable factor in the promotion of education 
in this country. 

In the departments of art and manufactures 
you have before you ample evidence in the 
literature of the Society, and in those reports 
which are annually drawn up by the Secretary, 
of the extraordinary scope of the Society’s 
interests. It appears to me that there is little 
or nothing new in the shape of economic develop- 
ments, or in the application of art to purposes 
of domestic usefulness, which, does not, at one 
time or other, come under the purview of the 
Society, and receive attention and encourage- 
ment. I might even say that there is nothing 
which rises into prominence as an artistic fad, 
or mechanical invention of the day, that does 
not find a fair chance of illustrating its chief 
features to the public on-the platform of this 
theatre. This, indeed, I regard as the most 
useful function of the Society. Fascinating are 
such subjects, for instance, as fan - painting, 
the application of heraldic devices to artistic 
embellishment, the decoration of the home, 
or the intricacies of the art of enamelling. On 
allthese subjects have I heard the last up-to-date 
word spoken, equally with that which concerns 
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motors, flying machines, or pianolas. I often 
think that the public hardly know what an 
encyclopedia of practical information—all of 
it worth money—is to be found here. If they 
did, we should no doubt have to enlarge our 
premises considerably. In the whole wide 
world I doubt if you can get as much useful 
information for your subscription as you do here. 
There is, however, a branch—perhaps a minor 
branch—of scientific mechanical development 
which has not perhaps received from us quite 
all the attention it deserves, and as I propose 
to make this the chief subject-matter of my 
address I have reserved it for final reference. 

I refer to the development of almost perfect 
accuracy in the manufacture of the smaller 
class of scientific instruments, such as are in 
daily use in the hands of experts all the world 
over. It is not always the greatest inventions, 
or those which come most prominently before 
the public, which effect the greatest revolutions 
in the field of practical science. Jf we take the 
many classes of instruments usually associated 
with mathematical, astronomical, meteorological, 
or even pathological investigations, we shall 
find, I think, that it is not by the introduction 
of any very new or startling invention that 
scientific efforts have been assisted or new 
discoveries promoted. It is by the perfecting 
of instruments that have been in use during 
the last half century that we have arrived 
at progressive results, which are certainly 
‘in some cases of startling significance. 
It is perhaps in the realm of chemical 
investigation that the most important of 
absolutely new instrumental developments 
have occurred, and here we shall find that the 
amount of special apparatus designed to meet 
special investigations in new fields, such as those 
opened by the discovery of radium alone, is 
so great that it would take a long chapter to 
record them. It is in the fields of chemistry,’ 
pathology, and meteorology that we have 
perhaps the most striking records of economic 
and scientific progress, and in all, or nearly all, 
cases it is the instrument which has been 
~ devised to meet the new requirement, and not the 
invention or the discovery which has been due 
to the instrument. One cannot say, for instance, 
that the perfection of the microscope led to the 
discovery of the germ in disease, though it 
must have mightily assisted in the process 
of elucidating the extraordinarily useful and 
extended practice, in dealing with all classes of 
disease, which has been based on the results of 
original investigations. _ 


I can look back over fifty years of mechanical 
developments and new inventions that have 
taken practical shape, and I take it that they 
are quite the most fruitful fifty years that have 
occurred in the world’s civilised existence. 
Referring to some only of the mechanical 
inventions evolved within that period, the 
development of the petrol motor-engine, which 
has made motor traffic on land and sea practic- 
able, and navigation of the air something more 
than experimental Sis certainly the most im- 
portant. This alone has carried in its train a 
whole host of minor applications of old principles 
in new shapes, for the purpose of determining 
rate or speed in movement and direction. We - 
lately had, in our Journal, an interesting article 
by Mr. Horace Darwin, giving us particulars | 
of the new instruments which are carried by the 
aeronaut, and which are designed to give the 
direction and the force of every conceivable 
motion of the aeroplane or airship. Whilst the 
power of aerial navigation will undoubtedly 
offer facilities and. opportunities for closer 
investigation of atmospheric conditions, and 
may lead to an explanation, for instance, of 
those air pockets, or spaces of rarified air, 
within which the aeroplane loses support, and 
which appear to be specially prevalent in India, 
we are, nevertheless, still subject to nearly the 
same limitations as regards the accurate 
registration of atmospheric phenomena as faced 
us fifty years ago. Meteorological instruments 
have increased in number and accuracy ; 
observers and observatories have multiplied | 
amazingly. We measure the velocity and 
motion of clouds, the duration as well as the 
quality of sunlight, the amount of rainfall, and 
other phenomena most important as items in 
agricultural climatology, with an attention to 
detail that was undreamt of fifty years ago, and 


- we can make something, at least, of a forecast 


of to-morrow’s weather; but the fundamental 
basis of most of our deductions, the records of 
the barometer, are, alas! inseparable from 
weather conditions, and still most difficult to 
deal with. Place a standard mercurial barometer 
within the four walls of a room, and carefully 
shut out all draught from door or windows, and 
you, will find that on a windy day the barometer 
will be affected by the wind passing over the 
top of the chimney, and will appreciably rise or 
fall as it is placed in one part of the room or 
another. It is this exceeding sensitiveness to 
wind which makes any form of mercurial 
barometer readings uncertain. Many years ago, 
on the Oxus plains to the north of the Turkestan 


10 


mountains, for about two months we kept a 
most careful record of barometer readings, 
synchronous, of course, with readings taken at 
lower fixed altitudes elsewhere ; and we deduced 
therefrom what we hoped would prove a fairly 
accurate and absolute determination of the 
altitude of those plains. But the weather was 
on the whole bad. Violent northerly and north- 
westerly gales, with much snow at intervals, 
distinguished those winter months, and the 
effect was disastrous to ourrecords. We finally 
evolved an altitude which was probably 500 ft. 
in error, and we proved incidentally that in 
those regions the barometer would fall for fine 
weather and rise for rain. I noticed also with 
much interest in other parts of the world, that 
barometer indications are treated with scant 
respect. Chilian sailors, for instance, on the 
Pacific coast, assured me—and I had every 
opportunity of confirming the accuracy of the 
statement—that the barometer in the Southern 
Pacific (off the coast of Patagonia) always 
followed the weather, that is to say that the 
barometer fell at the end of a severe blow from 
the north-west, but not before the gale com- 
menced. The aneroid, which forms an item in 
every traveller’s equipment nowadays, is some- 
times considered more trustworthy than the 
mercurial barometer. There has, no doubt, 
been an immense improvement effected in the 
construction of the aneroid in late years; but 
these improvements in no way affect the funda- 
mental principle of that construction, and it 
remains subject to the same abnormal variations 
in atmospheric pressure as does the mercurial 
barometer. In my opinion, aneroid observations 
are only valuable when taken differentially 
within comparatively short spaces of time and 
distance. For the determination of high altitudes 
—-t.c., over 3,000 ft. or so—they are still untrust- 
worthy, no method of construction or graduation 
having yet been invented which exactly fulfils 
the conditions of gradual change of pressure 
due to rarified air. In short, we have arrived 
at no method of determining a differential 
altitude which will compare for accuracy with 
that obtained by direct observation with a 
vertical angle measuring instrument. This 
leads us into a new field for consideration, in 
which the perfecting of instruments has in 
itself led to large and far-reaching results, 
without adding materially to inventions and 
developments already in existence. Here we 
can point to a position in which the extra- 
ordinary perfection to which certain mechanical 
processes have been brought is directly respon- 
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sible for results of great importance. I refer to 
the improvements effected in the graduation of 
metal ares. It may not immediately be quite 
clear how the minute subdivision of the 
horizontal or vertical circle of a theodolite, for 
instance, into perfectly equal divisions repre- 
senting degrees, minutes, or seconds, can possibly 
lead to such large results, but the explanation is 
simple. Owing to the fact that the heavy and 
clumsy angle-measuring instruments of half a 
century ago are now replaced by smaller and 
infinitely more portable instruments, the arc 
graduation of which is mechanically perfect, 
and the power of correct reading increased by. 
micrometer arrangements, the science of geodesy, 
or earth measurement, can now be extended 
into remote regions of the world with rapidity 
and economy where both time and expense 
would formerly have barred its progress 
absolutely. Geodesy—regarded in the light of 
an abstract science dealing with systems of 
rigorous measurement to determine the exact 
shape and size of the earth, and to fix the value 
of those many mathematical formule which are 
used as a basis for all computations of relative 
position—is popularly accepted, like astromony, 
as one of those interesting but intricate sciences 
of which the outlines may be indicated by the 
popular lecturer in picturesque language, but 
which require the deepest mathematical investi- 
gation by the most able experts to reveal their 
innermost secrets. This is perfectly true, but, 
unlike astronomy, geodesy offers but little 
field for such form of illustration as will really 
fix it in the minds of men as a sound practical 
everyday working science, essentially necessary 
for the economic and political advancement of 
civilisation. Geodesy began with the measure- 
ments of arcs on the earth’s surface in various 
parts of the world, by the process of extending 
.2 line of triangulation along that are from a 
“measured base at one end of it. Rigorous 
accuracy was, of course, the dominant feature 
of such measurements. The measurement of a 
base a niile or so in length by means of com- 
pensation bars designed with infinite care and 
armed with mechanism for longitudinal, vertical 
and traverse adjustment, was an elaborate and 
lengthy process even twenty-five years ago. 
The United States, Russia, and India have 
probably furnished the most important areas 
for geodetic investigation, and we have now 
probably all the data necessary for the survey 
of any portion of the earth’s spheroid in terms 
sufficiently exact to ensure that all such surveys 
and the resultant maps will have their exact 
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place in the world’s cosmography without 
difficulties of adjustment. 

So far, then, as the practical mapping of the 
world is concerned, which is the matter to 
which I wish especially to draw your attention, 
we may say that geodetic science has given us 
all we want in the shape of mathematical data ; 
but we must still insist on the extension of 
measurement by exact triangulation, such as we 
call geodetic (for the distinction between geo- 
detic and other forms of triangulation is only 
one of accuracy) as a basis for a far more 
extended system by quicker and less refined 
methods in order to lay down points all over the 


‘surface of the unmapped world on which again 


to base the actual mapping. Beyond that we 
expect geodesy to pursue scientific investi- 
gations into the field of inquiry arising from 
unexpected irregularities of the earth’s form, the 
determination of the force and direction of 
gravity at different points, and the nature and 
effect of isostasy—or the variations in density 
of the earth’s crust—together with problems 
connected with the tides, with mean sea-level, 
and the determination of altitudes by angular 
measurement or systems of levelling. 

In all these separate spheres of scientific 
inquiry the passage of time has again marked an 
enormous improvement in the class of instru- 
mentsemployed. Thereisno comparison between 
the pendulum of the modern observer who is 
investigating variations in the force of gravity 
and that employed by Bassevi forty years ago, 
when he died on the Himalayas making early 
experiments ; whilst the now widespread system 


_ of inquiry into tidal movement is assisted by 


the invention of a special class of instruments 
undreamt of in Bassevi’s time. Regarding the 
facilities now offered for astronomical and time 
observations, I have something further to say. 
I have already pointed out that we can now 
carry out geodetic work, with rapidity and fair 
economy, into regions unapproachable half a 
century ago, and I have indicated that this is 
due to the improvement effected in graduating 
metal arcs,and the power thereby secured of 
obtaining results sufficiently accurate to rank 
with the best by the use of smaller and more 
portable instruments. 

In all geodetic work the first and most 
indispensable preliminary is the measurement 
of an accurate base from which to start 
triangulation. Not only is it necessary to 
secure the most perfect system of linear measure- 
ment at the commencement of any extensive 
operations, but the process has to be repeated 
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at intervals if absolute certainty—relatively 
absolute, there is no such thing as absolute 
certainty in scientific deductions—is to be 
maintained. Some fifty years ago, when I first 
started in the field of practical geography, the 
process was the long and complicated one of 
measurement by compensation bars 10 ft. in 
length, to which I have already referred. It took 
months to measure a base. Now it is found that, 
by the use of a wire composed of compensating 
metals and stretched along a series of cradles or 
supports, the same result can be obtained in 
about one-tenth the time. The Jaderin appa- 
ratus, which includes a wire 25 metres in length, 
is one of the simplest means of attaining accurate 
results, but there is still a measurable defect, 
due to variable conditions of temperature, which 
renders it necessary to compare the wires before 
and after use with a standard measurement. The 
Eötvös torsion balance represents the latest 
improvements in apparatus for the measurement 
of base lines. 

Independently of the base, however, the 
real secret of the facility with which strictly 
scientific geodetic triangulation can be carried 
over large areas of new country lies in the im- 
provement in the art of graduating metal arcs, 
which has rendered the comparatively light and 
portable 12-in. theodolite equal for purposes of 
rigidly accurate observation to the old 2 ft. or 
3 ft. instruments of the past. In India, where one 
of the first and most perfect systems of geodetic 
triangulation has been carried out, it used to be 
necessary to call quite a small army of carriers 
into the field to convey the clumsy old instru- 
ments—now happily relegated to a museum— 
from station tostation. Paths had to be cut with 
much, labour and patience through the jungle ; 
roads were smoothed out and carried up the 
rocky sides of the hills. The expense would have 
been prohibitive, but that labour was cheap. 
The time occupied over the process of completing 
observations at one station lengthened itself out 
into months. Indeed, I remember one historic 
instance in which a scientific officer of exas- 
perating pertinacity in waiting for the exact 
conditions of weather which he considered ideal 


for the purpose of observing, spent a whole season 


of four or five months in observing one single 
angle. 

Those days have gone—good old days, some 
of them!—and we have now a new genera- 
tion of scientific observers educated in English 
schools, who waste no time, carrying first-class 
work through the wild tangle of African hills and 
forests, to determine a boundary; or threading 
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their way with infinite patience by the rock- 
bound defiles and snow-clad heights of the trans- 
Himalayan mountains to a junction with Russian 
geodetic triangulation in the Pamirs. Such 
work as this would have been absolutely impos- 
sible even a quarter of a century ago. It has 
always been the aspiration of English surveyors 
to link up the magnificent survey system of 
India with that of Russia. To a certain extent 
this was effected by methods which cannot be 
accepted as scientifically regular during the 
progress of the Pamir Boundary Commission in 
1895. We did, however, actually close on a 
determined point common to both surveys, after 
carrying an irregular triangulation across the 
great snowy ranges of the north-west, and the 
result was almost too good to be altogether 
satisfactory. The means did not justify the end. 
It was impossible to ascend the gigantic peaks 
of these ranges within reasonable limits of time. 
We had, therefore, to be content with seeing 
across them here and there under specially 
favourable conditions, instead of observing from 
them. Lately, however, a more regular and 
systematic attempt has been made to turn those 
ranges which cannot be crossed, and a direct 
series has actually been driven round these 
gigantic buttresses of the north on to the Pamirs. 
I am not yet in a position to say exactly what 
the results may be from the strictly scientific 
point of view. I merely wish to call your atten- 
tion to the extraordinary feats which it is in the 
power of geographical surveyors to accomplish 
with the advantages of an improved class of 
comparatively small instruments. 

Nothing can be more satisfactory to those who 
have laboured earnestly to promote such a result, 
than the widespread increase of geographical 
knowledge during the last twenty-five years, and 
the appreciation of geography as a leading 
subject for education in the universities and 
Schools of England. The examinations con- 
ducted under the auspices of this Society deal 
with one branch only of that subject of many 
branches—commercial geography ; but through- 
out the country geography, whether regional, 
historical, political, military, or in relation to 
its influence on the development of humanity, 
is receiving an amount of attention which it 
surely has claimed, but never yet received, 
throughout the ages. This is not entirely due 
to the absolute necessity for the study of 
geography, if success is to be attained in the 
world-wide competitions of commerce or in the 
area of political discussion involving the destiny 
of nations, or even in that often criticised 


‘to move. 


field of action—the military campaign—where 
accurate geographical knowledge spells success. 
The effect of new facilities in the matter of 
locomotion has a great deal to say to this 
rousing up of public interest in geography. 
People move rapidly, and they move widely 
and in enormous numbers, and to a very great 
extent they have to study a map to know how 
The motor-car and the familiar bike 
are responsible for much of this, and it is not 
too much to say that the map geography of 
the British Isles, and even of the Continent 
generally, is an open book now to millions of 
people who in the past either stayed at home or 
were content to be conveyed from place to place 
without asking how they were going. Thousands. 
of men and women can read even a somewhat 
complicated contoured map in these days, to 
whom such a map would have been about as 
intelligible as a Greek play twenty-five or thirty 
years ago. Every boy scout is something of 
a geographer. All this betokens an immense 
advance in the sum of human knowledge of a 
most important character, and it is even more 
than satisfactory to know that the widespread 
knowledge thus distributed amongst the millions 
has become specialised with those whose business 
it is to conduct either political or military 
campaigns. 

It may not be quite clear how it comes 
about that a knowledge of geography — and 
more especially a knowledge of exact geo- 
graphical definition in technical language—is 
an essential factor in political business. You 
may not be aware that ignorance on this subject 
has cost this country, if not other countries, more 
millions than it is possible to count, but it is so ; 
and it may astonish you to learn that, within 
my own knowledge, more than once has a 
dangerous position, threatening actual. war, 
been precipitated by the loose application of 
some elementary geographical term in a 
political agreement or protocol affecting an 
international boundary, I will give you one or 
two instances. We were up on the Pamirs at. 
the end of the short summer, settling the 
southern boundary of Russia in Asia, and safe- 
guarding the interests of our friend the Amir of 
Afghanistan. We had succeeded in carrying an 
irregular triangulation across the backbone of 
the Himalayas, as I have told you, and we were 
scientifically in a good position to deal with the 
Russian Commission. All went fairly well up 
to a certain point,-the point from which the 
boundary was to be carried to the Chinese. 
frontier. Then the wording of the international 
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agreement ran somewhat as follows: ‘‘ From 
this point the boundary shall be carried in an 
easterly direction to a junction with the Chinese 
frontier.” Now I ask you, as we anxiously 
askedeach other, what is an ‘‘easterly direction ” ? 
Is it a little east of north, a little east of south, 
due east, or what? It happened to be a crucial 
matter, for it was here that .we struck those 
passes which it was supposed might lead from 
Russia to India. Agreement was impossible, 
and business came to anend. Already the wild 
_ sweep of the north-west winter gales was begin- 
ning to be felt; already the snow-drifts began 
to pack against our flapping tents, and we 
thought painfully of a long, long winter before us, 
perched up on the roof of the world. The risk 
and the expense of it would have been terrible. 
Luckily the weak spot in the protocol had been 
pointed out to Government months before, 
and the inevitable deadlock was anticipated. 
Luckily, also, the Government solution of the 
anticipated difficulty reached us just in time. 

And so we made bonfires of the winter fuel 
collected with such frantic exertion and 
difficulty, and forced our way over the 
dreaded passes back to India, just as those 
passes closed their snow-locked doors behind 
us, and shut off the Pamir region from India 
for another eight months. 

Some of you may remember a time of black 
anxiety when we were on the edge of a war 
with Russia over the question of the Russo- 
Afghan boundary. Those were the days of the 
“ regrettable incident ” at Pendjeh, and I am 
not likely to forget them. With the dis- 
appearance of the Gladstone Government and 
the appearance of Lord Salisbury, Russia 
came to terms, and we set out to delimit a 
boundary. Then we found that the agreement 
which had been drawn up between the Foreign 
Office and Russia was based on what might 
well have been a sixpenny map, bought at the 
nearest post office. Then months were wasted 
and thousands of pounds expended in a useless 
hunt along the Oxus in order to discover an 
obligatory position, named in the agreement, 
which might possibly have existed once, but, 
if so, had long since disappeared into the bed 
of the great river. That little mistake had 
more unpleasant consequences beyond those 
of lengthening the work of the Commission. 
Before our labours were over the Amir began to 
get very angry, and we lived in anything but 
cheerful anticipation of what the result of the 
next attack of gout might be. It is never 
advisable to overstay your welcome in Afghani- 


stan. On yet another occasion was that great 
potentate, the Amir, roused to wrath, which 
might well have ended in war, by the inter- 
pretation set by English politicals on the 
apparently simple words, “the boundary shall 
run along the foot of the hills.” What is the 
foot of the hills ? Is it where the steep slopes 
end and the gentle glacis leads down to the 
river ? oris it the river-bed itself where all slopes 
end? We made it the latter, and we added 
thereby a width of about seven miles to British 
jurisdiction. At this time of life I am not 
ashamed to say that my sympathies were rather 
with the Amir on that occasion. 

I could multiply instances of inaccurate and 
vague geographical expressions used in political 
documents, usually relating to international 
boundaries, without difficulty ; but my point 
is merely to show you the exceedingly elementary 
character of the mistakes which were attended 
with so much risk, if not with actual loss to the 
country. Indeed, it is an unfortunate fact that 
England seems always to come off second best 
on these occasions. A wrongly placed meridian 
line, or an indefinite determination of latitude, 
not only may, but actually has, cost England 
vast areas of territory and vast sums of money. 

There is just one other instance I will give you 
of the fatal facility with which geographical 
ignorance may lead to great national mischief. 
This is with reference to the determination of an 
international boundary between two great South 
American republics, where that boundary passed 
through unmapped and unexplored regions. Let 
me assure you that the mere discussion of the 
questions arising from this boundary definition 
fills volumes. ‘There is almost a library of 
books on the subject. I do not know what the 
cost of all this literature may have been, but I 
do know that about 120 millions were spent in 
preparations for war—a war which seemed 
imminent when arbitration was referred to this 
country, and which would have damaged English 
interests almost as much as the South African 
War. And what was the difficulty ? Just this. 
The original boundary agreement had defined 
the boundary as being the main range of the 
Cordillera of the Southern Andes, which divides 
the drainage of the Pacific from that of the 
Atlantic. Nothing could have been better had 
there been a main range which answered that 
purpose. Not once apparently did it occur to 
the eminent political officials who drew up that 
remarkable document that main ranges are 
frequently traversed from side to side by main 
rivers which, as in this case, may rise in 
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the swamps of the flat plains and cut right 
through the mountain system to the sea 
on the opposite side to their sources. You 
will admit that it was an expensive mistake, 
but I doubt whether it was so expensive as 
some of the geographical blunders of the past 
which have cost England so dearly even in the 
field of political geography. As for the field of 
military geography, I am afraid to enter even in 
sketchy outline on the disastrous results of 
an ignorance which we will hope belongs to a 
past age. Not so very long past, however, as 
those will remember who can still point to the 
lessons we learnt on this subject during the 
South African War. Here, again, we may happily 
point to a more satisfactory increase of attention 
to this most important branch of human know- 
ledge. How, then, should boundaries be defined 
or fields of possible military action be mapped 
so as to secure safety from the disasters of the 
past ? Great natural features, such as an impas- 
sable wall of snow-capped ridge and mountain ; 
deep rivers running in permanent channels; wide 
deserts passable with difficulty; these, and 
others, are natural features of great strength 
which may well be pressed into the service of 
national boundary making. But when there are 
no such features and the land is highly cultivated, 
and a boundary has to respect private properties 
as wel] as national interests, then I know of only 
one way which can be regarded as permanently 
satisfactory. Artificial marks are necessary and 
their position must be fixed, not only relatively, 
but absolutely by the determination of their 
co-ordinate values in latitude and longitude, 
so that were they all wiped off the face of the 
earth by any cataclysm of Nature the position 
could be redetermined with mathematical pre- 
cision. Here, then, we find most potent reasons 
for a strictly accurate geodetic basis for a 
national land policy, and we may congratulate 
ourselves on the immense facility for obtaining 
such a basis that the improvements in modern 
instruments of the alt-azimuth class gives us. 

This is truly an era of boundary making. All 
over the world are British officers employed—not 
always on British interests, for they are pressed 
into many services nowadays —in demarcating 
boundaries. The last fifty years of progress in 
the art of geographical map-making renders this 
once troublesome work comparatively simple, 
and we may at least hope that those high 
authorities who are responsible for international 
agreements have at last a sufficient apprecia- 
tion of the value of exactness in technical 
descriptions to leave little loophole for expensive 
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disagreements and delays. Important as is this 
political field in which scientific progress has 
marked such useful changes, I do not regard it 
as so important as that other field to which I 
have casually referred where the nature of a 
country, its difficulties, its distances, and its 
dangers are now so rapidly and readily ascer- 
tained for military purposes. The same demand, 
in the first instance, for a definite and accurate 
basis of geodetic measurement is ever necessary: 
but it need not extend so far. The perfect little 
six-inch theodolites of the present day, with a 
topographical accompaniment in the shape of 
plane-tables, will carry geographical mapping 
over thousands of square miles with rapidity 
and certainty; and with a relative degree of 
accuracy born of more or less expert acquaint- 
ance with the use of those instruments. It is 
astonishing what vast areas can be covered 
within a few months by a topographer who is at 
once anexpertandanartist. Unfortunately, there 
are but fewof them. To-day, however, we have to 
take into account yet newer methods—methods 
which deal with the adaptation of photography 
to military map-making when applied from the 
aeroplane. Here, again, we have a new art 
rapidly developing—a practical art of great 
importance—some illustration of which may 
well fall hereafter within the scope of this 
Society. It was during the Afghan campaign of 
1878-80 that the value of the small class of 
theodolite, both for terrestrial surveying and 
for astronomical observation, was first thoroughly 
tested, and the extraordinary facility for map- 
making under all possible conditions which was 
afforded by the use of the plane-table when 
supported by theodolite triangulation of this 
class was exemplified. Before then, in the dense 
jungles and wild hills of the North-East Frontier 
of India, the plane-table had rendered most 
efficient military service in the able hands of 
Godwin Austen and others, but a sound square 
map which could at any time take its own place 
in the world’s geography, fitting into its own 
position like a part of a clock, was a new feature 
in military campaigning, and marked an immense 
stride in forward development from the thin 
traverse lines trailing through sheets of blank 
paper which represénted the geographical map- 
making of the early decades of the nineteenth 
century. . 

Yet another modern development, involv- 
ing the use of comparatively new inventions, 
remains to be noted in this connection, and it is 
in many ways the most surprising of all. I 
refer to the use of wireless telegraphy, for 
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the purpose of obtaining values of differential 
longitude. Wireless telegraphy is indeed the 
modern romance of science. Who can listen 
quite unmoved to the story of the world-known 
signal * §.0.S.,” sent out from the stricken ship 
in mid-ocean into the stormy skies, spirit-winged 
and swifter than the wind, whispering its urgent 
appeal for help down the wires of passing ships, 
perhaps hundreds of miles distant from the 
scene of disaster? Familiarity with this mystical 
power, which seems somehow to be summoned 
from the spirit world to forward the sordid 
interests of humanity, breeds nothing but 
increasing wonder not unmixed with a sense of 
fear. Yet we play with this power, and we 
annex it for this purpose amongst many others, 
the purpose of interchanging time -signals in 
order to ascertain our differential longitude with 


‘that of another station of which the longitude: 


may be already known. Hitherto it has only 
been occasionally, and at certain obligatory 
points, where telegraph stations exist, arid where 
it has been possible to obtain a clear line for so 
many hours a day for the interchange of signals 
that such problems have been solved. Owing 
to the difficulty of clearing the line and of 
keeping it clear, the disastrous intervention of 
-storms or accidents, this matter of ascertaining 
a geographical longitude has been restricted, as 
far as possible, to just the process necessary for 
supplying initial data for a survey. As a rule 
the question of longitude—for technical reasons 
into which I need not enter—is not so urgent 
as that of latitude, and the determination can 
remain in abeyance ; but, with the introduction 
of a portable wireless receiver, longitude can 
now be ascertained almost at any time and at 
any point. . 

All that is required is that from some 
transmitting station, the number of which 
in the world is constantly increasing, signals 
should be sent and received by a surveyor 
equipped with a theodolite or other instrument 
for astronomical observation, a chronometer, and 
a suitable portable receiving apparatus, such as 
is now made by the British Telegraph and 
Electrical Manufacturing Company, of which the 
cost (including aerial wire) is about £8. Time- 
signals can be received with this for over 200 
miles, and it is extremely light and portable. 

A veryserviceable receiving apparatus has also 
been designed by Captain Durand, of the French 
Army, and it has been thoroughly tested. These 
and similar instruments are coming rapidly into 
use. Several have recently been sent out to East 
Africa. Experiments with these instruments, 
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in the determination of the difference. of 
longitude by wireless telegraphy, have been. 
carried out. between Brussels and Paris, with 
the result that the greatest difference between 
any two sets of results was 0:269 seconds of 
time, the mean value having a probable error of 
+ 0:09 seconds. Again, between Paris and 
Bizerta in Tunis, the results were equally 
satisfactory. The actual longitudinal difference 
is about half a degree (30’) between the two 
stations, and the final results by wireless deter- 
mination, in comparison with the true difference, 
gives a possible error of + 0:1second. Inshort, 
the value of the system for obtaining the 
relative position of two points, say, 300 miles 
apart, is rather superior to that of direct 
triangulation carried over the same distance by 
the moře or less irregular methods which are 
usually rendered necessary in the course of a 
march through ordinarily rough country. In 
closely confined forest-clad regions the system 
becomes even more valuable. 7 
But we need not confine the usefulness of 
this invention to the mere purposes of 
geographical map-making. It may be possible 
hereafter to fix the position in latitude and 
longitude of places far removed from the 
points of observation. By means of the Bellini 
Tosi wireless compass, operated by the Marconi 
Company, the bearing of any known wireless 
stations within range can be ascertained, and 
thus it becomes possible to fix the position 
of a ship in mid-ocean by intersection. The 
value of this method under circumstances where 
rigid accuracy is not necessary—as, for instance, 
on Polar expeditions for determining closely the 
position of any exploring party, or any ice-bound 
vessel—is only too obvious. The risk of disaster 
would be reduced to a minimum. We must, 
however, remember that the final basis of all 
accurate determinations of position on the 
world’s surface is rigidly careful geodetic 
measurement. Given this geodetic basis, we 
map-makers and explorers are content for the 
most part to ignore these fundamental sources 
of error which are implied by the deflection of 
the level as being unimportant. Sometimes they 
are obvious enough to be detected even by 
the most superficial observation, but more fre- 
quently they pass undetected, and they are 
involved in the final deductions which are given 
to the world. There is, however, a saving grace 
in the fact that, spread over hundreds of 
observations and thousands of miles, there is 
most undoubtedly a tendency to compensation 
of error, t.e., errors tend to balance each other 
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in the long run. Were it not so it would be 
impossible to account for the very remarkable 
agreement which sometimes occurs when two or 
more long-extended systems of geographical 
surveying meet, and the results are finally 
compared on some special point common to both. 
On the Pamirs the Russian survey system and 
the Indian mect at the first pillar of the boundary 
planted at the end of Lake Victoria. 

The Russians are scientific surveyors, but it 
could not possibly be claimed for their system, 
starting from Pulkova, that it ranked through- 
out as geodetic. Our own triangulation, with 
Madras as its starting-point, had, as I have 
stated, been carried by methods which can only 
be termed irregular, across the Himalayas from 
the Punjab. Yet a few score feet apparently 
covered the difference between our values—-less, 
in fact, than we had reason to think might 
possibly exist between the comparative values 
of the respective sources of origin for the surveys 
—Pulkova in Russia and Madras in India. 

Thus, in common with all other branches of 
human knowledge, the knowledge of that which 
appertains to the physical features of the world 
in which we live, in relation to the distribution 
of land and sea, the topography of its land 
spaces and sea bottom, the ceaseless shifting 
of the tides, the almost equally constant move- 
ment due to earth-slides or volcanic action, the 
atmospheric conditions which envelop it, and 
even in relation to new forms of energy distributed 
through the medium of that all-pervading ether 
which has yet to deliver up to us its countless 
secrets; such knowledge has advanced with 
gigantic strides—strides equalling those that 
betoken progress in mechanical invention during 
late years. All we can do in this Society—and 
the best we can do—is to hold out an encouraging 
hand, to teach people to believe in science, and 
to foster by all means in our power such aids to 
the progress of knowledge as are to be found in 
new inventions, new developments and adapta- 
tions of instrumental means for observation and 
for measurement, in the endless process of 
collecting statistical information. 


After delivering the Address, the Chairman 
presented the Society's medals which were 
awarded for papers read during last Session. 


At the Ordinary Meetings :— . 

Dr. F. MoLLWO PERKIN, “ Natural and Synthetic 
Rubber.” 

JOSEPH PENNELL, “ The Pictorial Possibilities of 


Work.” 
Henry J. WILsoN, “ The Education and Employ- 
ment of the Blind.” 
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E. Russett Bourpon, M,A., ‘‘ The Development 
of*Research Work in Forest Products.” 

Frank Baitey, M.Inst.C.E., “Electric Supply 
in London.” 

Water C. Hancock, B.A., F.I.C., ‘‘ The Physical 
Properties of Clay.” 

H. V. LANCHESTER, F,R.I.B.A., “The Design 
and Architectural Treatment of the Shop.” 

F. G. Ocırvie, C.B., LL.D., “The Science 
Museum.” 

AxEL WELIN, A.I.N.A., “ Life-saving at Sea.” 

In the Indian Section :— 

Sir BRADFORD Lesuiez, K.C.I.H., M.Inst.C.E., 
“ Delhi, the Metropolis of India.” 

J. Forrest Brunton, “ The City of Karachi.” 

N. G. CHortmecey, C.S.1., late Commissioner, 
Magwe Division, Burma, “The Oil-Fields of 
Burma.” 

Sır Jonn Benton, K.C.I.E., “ Irrigation Works 
in India.” i 

In the Colonial Section :— 

W. H. Warren, LL.D., M.Inst.C.E., M.Am. 
Soc.C.E., Dean of Faculty of Science and Challis 
Professor of Engineering, University of Sydney, 
«The Hardwood Timbers of New South Wales.” 

C. E. W. Bean, M.A., B.C.L., “ The Wool In- 
dustry in the British Dominions.” 

TuE Ricut Hon. SIR JOSEPH GEORGE WARD, 
Bart., K.C.M.G., LL.D., “New Zealand: an ideal 
Place of Residence.”’ 


SIR Srevart Cotvin Bayxey, G.C.S.1., C.I.E., 
said the pleasant duty devolved upon him of 
moving a vote of thanks to the Chairman for 
the very interesting address he had given them. 
The Chairman began by saying that most of 
his predecessors had selected a subject which 
was a favourite with them, and within their 
personal knowledge. Nobody could say that the 
subject which Sir Thomas Holdich had selected 
that evening was not within his own knowledge. 
In fact, those who had followed, as he had done, 
a good many of Sir Thomas’s writings, would 
ask what subject existed which was not within 
his own personal knowledge, and which he had 
not adorned. He (the speaker) had been born in 
what he was going to call a pre-scientific age— 
not quite the hundred years ago to which the 
Chairman had referred at the beginning of his 
address, but still too early to know much about the 
instruments with which the earth was measured. 
Those who had followed Sir Thomas Holdich’s 
writings, might have wished that he had given 
them .one of those subjects on which he had 
previously written. A man who had followed 
Alexander’s invasion of India, and had told 
them something about Aornos, and about the 
Greek settlement in India before the days 
of Alexander, who had followed something of 
Alexander’s track, and that of his admirals, 
in the. Persian Gulf and through Persian 
Baluchistan, might he not have told them some- 
thing about those things, or about the problems he 
had had to deal with in settling the boundaries of 
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the Republics of South America? Of course the’ 


Chairman must be allowed to choose his own 
subject, and he (Sir Steuart) felt he was ungrateful 
to suggest that he might have selected any other 
subject than that which he had chosen, for who 
was not interested in the survey which had been 
made of the progress in the mathematical instru- 
ments necessary for the accurate measurement of 
the èarth’s surface? He had been interested in 
what Sir Thomas had said about barometers, and 
was reminded of the old days when a man and a 
woman came out to indicate fine or wet weather. 
In his youth they had been called Ananias and 
Sapphira, and he was not sure there was much 
difference now. No one could fail to be interested, 
also, in the extraordinary results of small blunders 
in the offices where treaties were made. He had 
personally some knowledge of the treaty with 
regard to the Afghan boundary. It was really 
lamentable that terrible mistakes should be made 
for want of absolutely accurate knowledge of 
scientific geography. Then, again, who had not 
been interested in the science and romance of 
wireless telegraphy? He had never heard a more 
interesting address, and he was sure the audience 
would agree with him in according the author a 
hearty vote of thanks. 


Siz WILLIAM Hoop TREACHER, K.C.M.G., said 
he felt it a great honour to second the vote of 
thanks for the able and interesting address—those 
qualities did not always go together—and endorsed 
everything that the proposer had said. 


The vote of thanks was carried unanimously. 


Tar CHAIRMAN expressed his appreciation of the 
way in which the motion had been received. He 
would have liked to have gone into the field of 
history, but it seemed to him a little off the track 
in connection with a society which was for the 
encouragement of arts, manufactures and commerce, 
and hehad consequently said nothing about histori- 
cal wanderings.. It had also to be remembered that, 
as the Chairman’s address was not expected to last 
more than a week, it would have been impossible 
for him to deal with all the subjects suggested by 
Sir Steuart Bayley. He might, however, have 
further opportunities of addressing the Society on 
subjects which might prove of greater interest. 


MEMORIAL TABLET TO 
FRANKLIN. 


In 1875 a tablet was set up by the Society on 
No. 7 Craven Street to commemorate the resi- 
dence of Franklin in London. At that time no 
` doubt whatever was felt that the present No. 7 
was identical with the No. 7 Craven Street—the 
house of Mrs. Margaret Stevenson—at which 
Franklin is known to have stayed during all his 


visits to London between 1757 and 1775. This 


address is given in Franklin’s various biogra- 
phies, and has been frequently referred to by 
other writers, including the authors of the various 
London handbooks. Cunningham’s well-known 
book on London; in the note on Craven Street 
in the edition of 1849, mentions No. 7 as Frank- 
lin’s house, and Mr. Wheatley, in the elaborate 
edition of the same work, which he published 
in 1891 under the title of “ London Past and 
Present,” repeats Cunningham’s statement with 
the additional remark that the house was the 
seventh on the right hand going down from 
the Strand—that is, on the western side of the 
street. Hare, in his ‘‘ Walks in London,” at 
all events in his later edition (1894), says- the 
same thing. 

Some few years ago, however, Sir Laurence 
Gomme, the Clerk of the London County Council, 


‘in the course of some investigations into the 


history of London houses, found that Margaret 
Stephenson (the name is so spelt) was given in 
the Westminster rate-books as the tenant of a 
house on the east side, two doors from Craven 
Court, from the years 1761 to 1771. 

It must be remembered that at that time the 
practice of numbering the houses of streets had 
not been generally adopted—in fact, there were 
very few streets in which the houses were 
numbered. It has been said that the practice 
arose from the numbering adopted in Horwood’s 
Map of London, published in 1799; but this 
statement is certainly not correct, because 
occasional numbers were used before that date. 
Horwood’s map was submitted in an incomplete 
state to the Society in 1791, and was awarded 
a medal later, after its completion, in 1805. In 
this map, which is certainly not later than 1799, 
the numbering of the Craven Street houses is 
the same as at present, starting from the Strand 
and going down to the south end of the street, 
on the western side, and returning up the eastern 
side to the Strand again. In this map the 
second house north of Craven Court. (now 
Craven Passage) is numbered 36, as it is to-day. 
The present No. 36 is the eleventh house from 
the south end of Craven Street, and also the 
eleventh house from the north end, so that with 
the street in its present condition it could not 
possibly, by any system of- numbering, be 
numbered 7. But a considerable amount of 
building went on at the south end of Craven 
Street between the years 1790 and 1793, and an 
examination of the rate-books shows that when 
Mrs. Stevenson occupied the house there were 
only six other houses to the south of her. 

As a- matter of fact, an inspection of the 
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directories of that time proves that there were 
at least two systems of numbering in Craven 
Street before the erection of the additional 
houses. According to one of these the numbers 
started from the top (Strand end) on the west 
side of the street, and ran down to the bottom 
to No. 20, then crossed over and went back to 
the Strand along the east side—21 to 36. Accord- 
ing to the other system, the east side of the 
street was numbered from the bottom upwards, 
starting at No. 1. This was not apparently in 
general use, but there is evidence that this 
numbering was at all events occasionally used. 

The evidence of these two systems of number- 
ing, -and for believing that Mrs. Stevenson’s 
house was first No. 7 under the oldest system, 
next No. 27 under the second system, and 
finally No. 36 under the latest and existing 
system, is to be found in the various directories 
and the Westminster rate-books. The oldest 
directories in which any numbering appears 
are those of Lowndes (1776) and Kent (1778). 
A little later (1796) we get Boyle’s Court Guide 
(1796), which has continued regularly from that 
date to now. 

Without going into all the details of the 
inquiries which were made in the first instance 
by Sir Laurence Gomme and the staff of the 
London County Council, and have been con- 
firmed by inquiries made by and on behalf of 
the present writer, it may be sufficient to say 
that one of Mrs. Stevenson’s successors of the 
house two doors north of Craven Court, named 
Strachan, is recorded as having the address 
No. 27, Craven Street from 1790 to 1793, and 
the address No. 36, Craven Street in 1796 and 
1798, while another resident in the same house 
(Captain Holmes) has his address in 1801 given 
as 36, Craven Street. 

Other evidence for the earlier numbering of 
the house is found in the history of the house 
in which Caleb Whitefoord lived. Whitefoord 
was an active member of the Society of Arts from 
1762 till his death in 1810, and an intimate 
friend of Franklin, who proposed him for the 
Society’s membership.. Whitefoord was in 
partnership with Thomas Brown,* and they 
carried on the business of wine merchants for 
years in Craven Street. His address. in the 
Society’s lists was always ‘‘Craven Street,” 
without any number. The rate-books for 1781 
and 1786 show the house next but one to the 
north of Mrs. Stevenson’s house as in the occupa- 
tion of Brown and, “ Whiteford,” while the old 


* Hewins, ‘‘ Whitefoord Papers,” p. xxii. 
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directories mention the business of the firm as 
wine merchants, and give their address as 
9, Craven Street—then a little later, down to 
1791, as 29, Craven Street. Curiously enough, 
in the years 1778 to 1780, or 1781, Lowndes 
gives it as No. 9, and Kent as 29,* 

Taking all the evidence together, there cannot 
be any doubt whatever that Mrs. Stevenson’s 
house, in which Franklin lodged, was the house 
two doors north from Craven Court, first num- 
bered 7, afterwards 27, and finally 36, and con- 
sequently that the house in which Franklin 
lived was that now numbered 36, not the one 
now numbered 7, on which the tablet is placed. 

It is known that Franklin had a very high 
regard for Mrs. Stevenson, and kept up with 
her a correspondence which was continued after 
his final return to America. Two of Mrs. 
Stevenson’s latest letters to Franklin,+ dated 
1775 and 1776, are addressed from Northum- 
berland Court, to which place, therefore, it 
seems likely that she moved after leaving 
Craven Street, which, as far as the evidence in 
the rate-books goes, must have been at some 
time after 1771. It appears from a note made 
by Franklin himself, on a later letter dated 
London, July 24th, 1782, that she died on 
January Ist, 1783. 


s 


THE MOTOR-CAR SHOW AT OLYMPIA. 
THE YEAR’S PROGRESS IN MOTORING. 


The rapid development of an invention, under 
the influence of modern science and commercial 
competition, can have no more complete illustra- 
tion than that furnished by the Motor Carriage 
Show at Olympia, organised by the Society of 
Motor Manufacturers and Traders. The changes 
that have been made in construction, speed, power, 
and efficiency since the opening of the first motor 
show are innumerable, and have brought the 
automobile to such an apparent pitch of perfec- 
tion that, though this is only the twelfth annual 
show, not one among all the cars exhibited by the 
leading firms in the world is distinguished by 
anything that can be really called a novelty. 

This very lack of outstanding originality indicates 
the rapidity with which, in little more than a 
decade, the motor-car has been’ developed from a 
crude experiment into the swift, luxurious, and 
reliable carriage of 1918. It indicates that the 
principles and practice of motor-car engineering 


* Caleb Whitefoord’s number in Craven Street is wrongly 
given in the Dictionary of National Biography, and by 
Professor Hewins in his ‘‘ Whitefoord Papers,” as No. 8. 

+ “Calendar of the Franklin Papers,” Franklin Bi- 
Centennial Celebration, Philadelphia, 1906 (published my the 
American Philosophical Society, Philadelphia). 
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are now firmly established. Engine design remains 
unchanged in type, and, pending some revolutionary 
invention, there seems little likelihood or necessity 
for departure from the two systems of the sleeve- 
valve and poppet-valve engines. But if there is 
no radical novelty in type, there are innumerable 
refinements and improvements in detail. The very 
absence of a new type of engine has enabled manu- 
facturers to concentrate upon the perfecting of 
existing designs. Thus, by attention to details, 
such as the arrangement of valves, lubrication, 
improvements in the carburettor, and the mixing 
of petrol and air, extraordinarily higher efficiency 
and power are now secured. A 12 b.p. engine of 
1914 design, though not essentially different from 
a similar engine of four or five years ago, develops 
the power and speed of an engine rated twice 
as high at that time. Hence the extraordinary 
performances which are now achieved by cars of 
only medium size and power, and the thoroughly 
efficient, speedy, comfortable cars which are within 
reach of the man of moderate means. 

Though the self-starter is not a novelty, as one 
or two examples for the engine were shown last 
year, the adoption by a large number of makers 
of various self-starting devices was perhaps the 
outstanding feature of the exhibits. Thus, by 
the pressure of a button, the driver in his seat 
can start the engine, and is free from the old 
laborious turning of the handle. The pioneer 
of this invention, the Cadillac car, is to the fore 
with its electrical ‘‘ Delco” starter, and other 
electrical starters are fitted by various makers to 
their cars. Somewhat tardily, but now generally, 
British motor-car builders are following their 
American rivals in this respect. Electricity is the 
means used, except in one or two cases, where 
the starter is pneumatic. 

The application of electricity for this purpose, 
and particularly for lighting and heating the car, 
constitutes a very notable feature. The running 
of the car is now utilised to drive a dynamo, which 
supplies current for the head and tail lights, and 
also for the lighting and heating of the car body. 
With an electric kettle it is thus possible to have 
tea when travelling in one’s car, a luxury the 
earliest. motorists never dreamt of. Nor is the 
fitting of electricity confined to the larger cars. 
The medium-sized 12 h.p. Rover, which is priced 
at £350 ready for the road, is equipped with 
electric starting, heating, and lighting apparatus. 
So also are many other cars of the same or similar 
class. 

Among other points to be noted is the greater 
attention now paid to the springs of the cars, In 
many of the larger models makers have adopted 
new designs of springs to meet the heavier bodies 
now fitted, and in the case of medium cars the 


springs, while not re-designed, are now made of — 


chrome nickel or chrome vanadium steel. There 
is a tendency also to the employment of tyres 
larger than the standardised sizes. It is claimed 
that these oversize tyres of the Continental Tyre 


+ 
. 


‘Company, with their thicker walls, heavier treads, 


greater air capacity and resilience not only assure 
more comfortable riding, but reduce the tyre bill 
by 40 per cent. The twin detachable wire wheels 
shown by Dunlop’s present many ingenious and 
highly useful features. 

In all their long history coach-makers have never 
produced such luxurious and beautiful carriages as 
the bodies now fitted to chassis. To-day the motor 
can be a travelling boudoir or study, as one wills. 
The improvement is especially notable in the hand- 
some, roomy, and luxurious bodies now fitted to 
cars of medium size and power. In this particular 
British cars entirely surpass the American cars, 
which, in popular grades and at low prices, are a 
distinct feature at Olympia. From the Americans 
British manufacturers have learnt the value of 
pricing a car complete with lamps, wind-screens, 
horns, and all other accessories, ready for the road. 
The show revealed no remarkable reduction in 
prices, but higher value as represented by 
efficiency, comfort, and economy in running is 
now obtainable by the purchaser of a motor- 
car, whether of high or lower power, than ever 
before. 


GERMAN SALT PRODUCTION. 


Salt in Germany is procured both from mines 
and by evaporation. There is about twice as much 
of the mined as of the evaporated salt. While 
much good salt is mined in the Magdeburg district, 
by far the greater part is procured by evaporation. 
This evaporated salt is derived both from the 
natural brine and from the artificial brine made 
by pumping water into the salt beds and again 
pumped out into large pans or vats. From 
these the water is evaporated generally by means 
of steam pipes passing beneath the bottoms of the 
vats. Evaporation in open vats is very little in 
use in Germany, and the vacuum process is practi- 
cally unknown. Practically all the table salt 
consumed in Germany is subject to an internal 
revenue tax of about 11s. 10d. for 100 kilogrammes 
(220 lbs.). Exclusive of this tax, the wholesale 
price at which table salt sells in Germany, accord- 
ing to the American Consul at Berlin, varies from 
21s. 6d. per metric ton (2,240 Ibs.) in’ localities 
near the most productive mines, to 44s. 6d. in 
localities remote from ‘the source of supply. Salt ` 
is procured in almost every part of the Empire. 
Prussia leads, and the provinces of Saxony and 
Hanover yield nine-tenths of Prussia’s total pro- 
duction, and about one-half of that of the whole of 
Germany. Outside of Prussia, the German States 
in the order of their salt production are Wurtem- 


- berg, Anhalt, Braunschweig, and Alsace-Lorraine. 


Only about 2 per cent. of the salt consumed is 
imported, principally from Great Britain, Portugal, 
and Holland. Germany uses annually about 
1,500,000 metric tons of salt, which amounts to 
about 50 lbs. per head. Of table salt, about 
174 lbs. per head are consumed. 7 
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PRESERVATION AND STERILIZATION 
OF OYSTERS. _ 


The preservation of oysters for market is a 
problem of considerable importance to the whole- 
sale dealer in large inland towns, especially in 
warm weather. Oyster merchants are frequently 
compelled to keep large stores of the molluse in 
stock in order to meet the fluctuating demands of 

- their customers. 

A plan known as the F'abre-Domergue system 
has lately been introduced in France, by which it 
is said not only oysters and other kinds of shell 
fish, but also crabs and lobsters, can be kept in 
perfect condition for several days. 

The installation consists simply in a series of 
tanks of suitable size, usually six or seven in 
number, built of reinforced concrete, communica- 
ting with a sand filter. .The oysters are placed in 
these tanks, which are filled with artificial sea-water ; 
this is caused to circulate through them and 
returned to the filter-beds by means of a suitable 
pump, which may be driven by an oil or any kind 
of motor. The velocity of the flow must be so 
regulated that the water in each tank is entirely 
renewed every two hours, or twelve times during the 
twenty-four hours. Each tank serves for one day’s 
supply of oysters, etc., and the whole series for one 
week. 

The weight of the ingredients required for making 
the artificial sea-water is as follows :— 


Grammes | Ounces per 


per litre | gallon 

water. l water. 
Chloride of Sodium . . . 27 4°28 
Chloride of Magnesium. . 3 0:47 
Chloride of Potassium . . 1 0-16 
Sulphate of Magnesia 13 0:24 
Sulphate of Lime . . . 1 0°16 


Sufficient water may be added to reduce specific 
gravity to 1:022. 

The shell-fish and crustaceans preserved by this 
method are not only perfectly sterilized, but are 
said to acquire an exquisite flavour. 


MOROCCO GUM. 


Morocco gum is a resin obtained from the 
Euphorbium resinifera, a cactus-like plant, which 
grows in the Atlas Mountains. The cortex and 
pith of the plant contain long cells. When the 
stem is incised the latex exudes in milky drops, 
which harden on exposure to air and form resinous 
masses, Which are collected and brought to the 
commercial towns of. Morocco for sale. The crude 
drug is often mixed with pieces of stem and other 
impurities. It is yellowish -brown in colour, 
translucent, and readily pulverised. Under the 


microscope it shows the presence of bone-like 
grains, which . are the characteristics of the 
Huphorbiacez. In the dry state the crude drug 
has no odour, but if heated in large quantities it 
produces a smell not unlike that of incense. It is 
scarcely soluble in water, but it can be partially 
dissolved in alcohol, ether, and essential oils. It 
is very hot to the taste, is emetic and powerfully 
cathartic. On account of its violent action its use 
internally has been abandoned. Externally it acts 
as a vesicant, and as such it is used in veterinary 
practice, being commonly mixed with cantharides 
or resin, after having been sprinkled with turpen- 
tine oil. The gum is never used in its original 
state, but must be crushed, ordinarily in the open 
air, and to one hundred grammes of the raw 
material two sweet almonds may be added. Unless 
the crushing takes place in a closed apparatus it 
causes violent and long continued fits of sneezing. 
It is marketed in bags containing from one-half to 
one pound. Its free use in the drug trade is forbid- 
den, and it can be obtained only upon physicians’ 
prescriptions. 


ARTS AND CRAFTS. 


Block-printing : Japanese and European. — 
Within the last few years there have been several 
interesting exhibitions held in the Department of 
Engraving, Illustration and Design at the Victoria 
and Albert Museum. The exhibition which closed 
a few weeks ago consisted of Mr. Lawrence B. 
Saint’s admirable water-colour drawings of English 
and French stained glass of the Gothic period, 
which have been acquired by the Museum and can 
still be seen for the asking. They are faithful 
reproductions, retaining a good deal of the quality 
of the old glass, and well worth the study of glass- 
painters and designers. The works at present on 
view are of a quite different character—Japanese 
colour-prints—and instead of being the property of 
the Museum are lent by Mr. R. Leicester Harms- 
worth,M.P. Itisa wonderful collection, comprising 
not only examples of Utamaro’ and of Hokusai and 
Hiroshige and the later landscape school, but also 
of such earlier masters as Kiyonobu (the founder 
of the great Torii family), Kiyomasu, Harunobu 
and Toyoharu. It seems at first sight as if this 
very fine and delicate Japanese work (which, by 
the way, is supposed to be derived from prints of 
religious subjects taken out to the Far Hast by 
Jesuit missionaries of the seventeenth century) 
had very little connection with English craftsman- 
ship. That, however, is not the case. If European 
models have had their effect on modern Japanese 
painting, English illustration has certainly, in its 
turn, been influenced by Japanese work. It is 
probable that the present exhibition will extend 
that influence. From the point of view of crafts- 
manship and technique, however, the exhibition 
has yet another point of interest. English and 
Continental artists have turned their attention to 
colour-printing, i.e., to the printing of pictures in 
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colours by means of a series of wood blocks, but 
the European work is characterised by a rather 
bare simplicity, sometimes even by a certain 
brutality, which finds no place in its Japanese 
counterpart. This does not seem to be altogether 
explained by Oriental love of detail, it points to a 
greater skill and dexterity in handling the means 
at the workers’ disposal. When we come to 
examine into the history of the building up of the 
Japanese prints, we find the reason for this. The 
European colour-print is for the most part the 
work of one man; the Eastern picture is normally 
the joint production of three—the designer or 
artist, the wood-engraver, and the printer. In 
other words it takes three experts to produce a fine 
Japanese colour-print. In this particular instance 
the ‘unchanging East ” has adopted the principle 
of the sub-division of labour while the West looks 
askance at it. It may be that before long the 
European artist-colour-printer will have to make 
up his mind either to follow the Eastern example 
or to strike out on some quite different line. 

It looks, however, as if for the moment the 
Western mind were imbued with the idea that wood 
block-printing is rightly and necessarily a rather 
coarse and elementary kind of process. : It must be 
remembered that block-printed wallpapers, cottons, 
and the like, are all produced by a process, different 
in detail it is true from that employed in Japanese 
colour-printed pictures, but essentially the same. 
Modern block-printed wallpapers and cotton prints, 
especially on the Continent, show a tendency to a 
rudeness both in drawing and printing which is 
certainly not inherent in the process. Some of the 
. German block- printed wallpapers are carefully 
stamped along the edges with the mystic’ word 
handwerk, and it may well be that thereby hangs 
a tale. The general public is given to catch 
words, and “ handwork”’ is one much in vogue at 
the moment. It is quite possible that the rude 
character of a good deal of modern Continental 
block-printing is due to a desire on the part of 
the manufacturers to exploit the catchword of the 
moment. They know what is being asked for, and 
so they produce work which would not naturally 
be put on to a machine, work so evidently “ hand- 
made ” that it asks for little skill on the part of 
the producer, and no faith in the accomplishment 
possible in handwork on the part of the buyer. 
Some of the finest and most finished English cotton 
prints and wallpapers are still block-printed by 
hand. It is to be hoped that the present exhibition 
of Japanese colour prints (reinforced as it is by 
some show-cases containing examples of the blocks 
themselves and the tools used in the work) will 
help people to realise better than they do at 
present what block-printing is capable of, and 
keep them from extolling the beauties of work 
which is really only bad craftsmanship. 


Textiles.—It is always, naturally, at this tima of 
year that the best show of the richest textile 
fabrics is to be seen. There is a chilliness about 
the winter season which makes péople turn aside 


with the suspicion of a shiver from muslins and 
cotton fabrics generally, and fix their attention 
on velvets, tapestries and the like. This year the 
stuffs seem to be even richer than usual, and the 
general tone of their colouring is more sombre 
than it has been for many years past. Itis true 
that some of the brocades and damasks are rich 
rather than sombre in tone, especially those—and 
they are by no means few—which imitate in 
weaving, with a considerable amount of success, 
the glories of Chinese embroidery; but there is a 
distinct prevalence of sadder colour. It is, how- 
ever, worth notice that this general effect is not 
due to the employment of muddy or drab tints 
—this season even the tapestries are in rather 
purer colours than usual—but to the preponderance 
of black and of deep, not to say dark, colours. The 
most popular combination seems to be that of 
blue or green and purple, an arrangement which 
results nearly always in a scheme in which, good 
and even rich as it sometimes is, there is just 
a touch of sadness. Again, some of the brocades 
are reproductions of a type of Japanese work, in 
favour over here between twenty and thirty years 
ago, in which a black (or a very dark blue) ground 
was diapered with quasi-geometric patterns, rather 
small in scale, woven in gold, yellow, or silver. 
There are, of course, many reproductions of old 
European designs about, and a certain number of 
modern ones; but Chinese and Japanese patterns 
are very much in evidence. When we turn to 
carpets we find in them, too, a great vogue for 
Oriental patterns, though the most up-to-date of 
all are, perhaps, those in which a rather naturalistic 
design adorns a black ground. Velvet hangings, 
which have been rather under a cloud of late, 
seem to be modestly reappearing, and some of the 
printed velvets are really beautiful in colour. 
Altogether, while there is, perhaps, not very much | 
to say about textile design at the present moment, 
the colour-scheme of the richer textile fabrics 
leaves, as a rule, very little to be desired. 


Craftwork.—The Christmas shows of craftwork 
suitable for presents seem to be beginning rather 
later than usual this year. The exhibition held 
at Maddox Street, under the auspices of The 
Englishwoman, was one of the earliest of the 
season. These little exhibitions have, of course, 
a tendency to approximate to bazaars and sales of 
work, but they have their more serious side. To 
begin with, some of the objects shown at them are 
really good in workmanship and design, and, 
further, they offer an opportunity of seeing the 
difference between the work being turned out by 
the students of the various schools of arts and 
crafts and what is being done by those people 
(mostly women) who are more or less supporting 
themselves by craftwork carried on either on their 
own account or in union with some kind of 
association. The schools have, for the most part, 
their annual exhibitions; these workers usually 


hold their joint exhibitions somewhere towards 


the Christmas season. The exhibits include, 
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amongst other work, stained glass, bookbinding, 
leatherwork, woodearving, lace and needlework of 
all kinds—all of it produced to sell. That means 
that some of the things exhibited do not reach a 
very high artistic level, and that there is a rather 
large proportion of little things which can be sold 
at a low price; but as regards at any rate needle- 
work, we see in them an influence at work which 
may in the end do a good deal towards counter- 
acting the present tendency in the schools to 
confine attention very much to extremely fine 
stitchery. Such work does not, in the normal 
course of events, pay, and therefore workers who 
must séll do not do it except now and again for 
special purposes. Again, students of script and il- 
lumination very often find a difficulty in obtaining 
work; but those who must find work are evidently 
turning their attention to hand-written Christmas 
cards, not perhaps a very exciting type of work, 
but a legitimate and inoffensive form of pot-boiling. 
Perhaps if the ordinary woman art student gave a 
little more attention rather earlier in her career 
to the consideration of. just where her work was 
leading her, we should arrive at some compromise 
between school work and pot-boiling, which would 
make things better for both students and workers. 


OBITUARY. 


Ropert Trerusis Mauer, C.E.—The death 
occurred on November 16th of Mr. R. T. Mallet, at 
the age of seventy-six. After being trained in this 
country as an engineer, Mr. Mallet proceeded to 
India in’ 1868, and joined the Bombay Public 
Works Department. A few months later he was 
made executive engineer on the Punjab North 
State Railway. In 1879 he was appointed to the 
Indus Valley Railway, a post which he held with 
short intervals until his retirement -from the 
service in 1892. During this period he was 
responsible for the construction of the Rewari- 
Firozpur Railway, and he received the special 
thanks of the Government for designing and 
building the Firozpur bridge. He was chief 
engineer of the North-Western State Railway 
when the bridge over the Indus at Sukkur was 
constructed—a bridge which was the largest 
example of the cantilever principle before the 
completion of the Forth Bridge. 

On his return to this country in 1892 Mr. Mallet 
was elected a member of the Royal Society of Arts. 
He was specially interested in the meetings of the 
Indian and Colonial Sections, and occasionally 
took part in the discussions. 


NOTES ON BOOKS, 


New ENGLAND AND New France. By James 
Douglas, LL.D. New York and London: G, P. 
Putnam’s Sons, 12s. 6d. 

Few men can boast of a more complete and 
thorough knowledge of the history of North 
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America than Dr. James Douglas. He himself 
was’ born in 1837 in Quebec, where a few years 
before his father, after an adventurous youth, had 
established himself in a fine practice as a surgeon. 
His early training was in Canada (at Queen’s 
University, Kingston), and one of his earliest 
works was entitled ‘‘Old France in the New 
World.” - It will be seen, then, that he is pecu- 
liarly fitted for the task which he has set himself 
in his latest volume—to appreciate and describe the 
spirit of the two groups of colonists, French and 
English, who were contending for the control of: 
the North American continent. 

Dr.. Douglas has made careful study of con- 
temporary documents. Of these there is no lack. 
William Bradford; the first Governor of New 
Plymouth, and John Winthrop, Governor of Massa- 
chusetts, both left personal narratives; Samuel de 
Champlain left a full account of the first twenty- 
five years of French colonisation on the St. 
Lawrence, while a number of Jesuit missionaries 
also wrote their memoirs. Besides these there 
are, of course, masses of purely official documents, 
such as despatches from officers in Canada to the 
authorities in France. An account of the contem- 
poraneous documents is given in Chapter IV. 

Numerous phases in the development of the 
continent on French and English lines are described 
and compared by Dr. Douglas. With regard to 
education, he is inclined to give the palm to the 
French religious schools. The Puritans, according 
to his showing, were a harsh and bigoted people, 
and the account of their persecution of the Quakers, 
and their fanatical hunting down of witches, does” 
not make pleasant reading, though possibly in 
these respects they were not much worse than 
most of their contemporaries in Europe. 

One of the most interesting chapters in the book 
is the second, in which Dr. Douglas relates his 
personal experiences of French-Canadian village 
life half a century ago. The description of the 
family with whom he lodged in the Chaudière 
Valley during two pleasant summers is excellent, 
and leads one to wish that the author may be 
moved to write a fuller account of his early 
reminiscences. 


HANDICRAFT IN Woop AnD Merat. By John 
' Hooper and Alfred J. Shirley. London: B. T. 
Batsford. Ts. 6d. net. 


Like all keen craftsmen, the authors of this book 
entertain a very high idea of the value of their 
crafts: indeed, one of the objects of the volume is 
to show the possibilities of wood and metal work, 
not only as manual training, but as educational 
and cultural in the widest senses of the words. In 
order to bring out this side of the question, they 
have dwelt at some length on the historical aspect 
of their crafts; they have traced the development 
of types of construction in furniture and metal 
work, while a specially interesting feature is the 
account which they give of the growth of tools 
from prehistoric times. The figures chosen to 
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illustrate these sections have been selected from 
the best collections in London and Oxford, and 
they certainly lend a great interest to the volume. 

This, however, is only, as it were, an incidental 
feature. The volume is designed to be a handbook 
of training in their work for teachers, students, and 


-__craftsmen. Both the authors are teachers of great 


experience, having been for years lecturers and 
instructors in their respective crafts under the 
London County Council, and the directions which 
they give are extremely plain and practical. After 
a preliminary historical chapter, they show models 
in wood and metal for first, second, and third 
years. These sections are followed by one on special 
models for evening students, and others on historic 
craftswork and its application to classwork, the 
materials used, drawing, design, lettering, decora- 
tive processes, tools, etc. The whole subject is very 
carefully covered, and the principles enunciated are 
always sound. The book is profusely illustrated, 
the number of subjects represented being over five 
hundred. If these are used as the authors intend 
them to be used, “as a collection of suggestions 
and data, rather than an attempt to produce a 
series of models,” they should prove of the greatest 
value in stimulating the student to achieve success 
in his craft, | l 


DIAGRAMS OF ARGENTINE TRADE STATISTICS FROM 
1901. Compiled by Campbell P. Ogilvie. 


In this “ book without words” Mr. Campbell P. 
Ogilvie has drawn up eleven charts, which-show in 
a graphic manner the history of Argentine trade 
since 1901. The curves deal with Argentine exports, 
imports, the balance of trade, exports of wheat, 
maize, and linseed, the amount of cultivated land 
in the Republic, chilled and frozen beef trade, 
export of quebracho logs and quebracho extract, 
and the railway development of the country. 

Some of the figures are very interesting. During 
the period under review, the value of imports has 
risen, with one or two fluctuations, from 334 million 
pounds to about 96 millions; at the same time the 
value of the imports has risen still more steadily 
from 20 millions to 76 millions. The figures show 
that in many respects 1911 was a bad year for 
Argentine trade, the balance of trade against the 
country actually falling to £1,671,158. This state 
of things was largely due to a bad harvest; the 
exports of maize fell from over £2,600,000 in 1910 
to about £130,000 in 1911, and exports of linseed 
dropped from over £1,000,000 in 1908 to about 
£400,000. It is satisfactory to note that 1912 made 
handsome amends for its predecessor, when the 
:value of maize exported shot up astonishingly from 
£130,000 to nearly £5,000,000—easily the record 
figure. In several of the charts there is no trace 
of a check in 1911. For instance, the amount 
.of cultivated ground has risen almost steadily 
from some 8 million hectares* in 1901 to 
nearly 22 million hectares in 1911; the trade in 


frozen and chilled beef has shown no drop since - 


* 1 hectare = 2°47 acres. 


‘deaths by 350,000; 


1907, when the amount was under 140,000 tons, 
till 1912, when it was over 340,000 tons; while the 
length of railways has risen rapidly from 17,000 
kilometres in 1901 to nearly 33,000 in 1912. There 
was a drop in the export of quebracho logs from 
some 460,000 tons in 1911 to 280,000 tons in 1912; 


‘but on the other hand the rise in the export of 


quebracho extract has been fairly constant. 

It would have been interesting if Mr.: Ogilvie 
had added some comments on his curves, for the 
paper on Argentina which he read before the 
Society in 1910, and for which he received a medal, 
showed that there is not much about the trade of . 
the country which he does not know. 


GENERAL NOTES. 


ANTHRACITE COAL IN BRITISH CoLUMBIA.— 
Interest has been aroused in Vancouver over the 
recent discovery of large coal areas on Smoky 
River, in Alberta Province, near the British 
Columbia border, along the line of the Grand 
Trunk Pacific Railway. If this find proves valu- 
able, it is thought that it will eventually add to 
the shipping of Vancouver, as it is possible that 
the coal can be shipped via the Panama Canal. 
The coal is said to be a good grade of anthracite, 
similar to that produced in Pennsylvania. The 
area of the property is 32,000 acres, and is leased 
at about 4s. per acre. The company expects to 
sell coal in the Prairie Provinces and on the Pacific 
coast. 


GREEK ToBacco.—The tobacco-growing industry 
in Greece is steadily increasing in importance, the 
total area now under cultivation being about 48,563 
acres, yielding annually about 21,375,000 lbs. The 
recent appointment of travelling experts, who 
periodically visit the various districts and instruct 
the growers in the best methods of cultivating, 
drying, and preparing tobacco for the market, will 


improve the quality and increase the production of 


Greek tobacco in the near future. The exports of 
the 1912 crop to foreign markets were :—Egypt, 
3,306,000 lbs.; Germany, . 2,205,000 lbs.; Italy, 


1,543,000 Ibs. ; Holland, 1,324,000 lbs, ; the United 


States, 1,086,000 lbs. ; Tunis, 331,000 lbs. The prices 


in 1912 were fully 50 per cent. higher than those 


of 1911, because, owing to the Balkan War, foreign 
buyers expected that there would be no planting 
this season, and therefore bought up all available 


-supplies of Turkish and Greek tobacco. 


THe Popunation oF Itaty.—Since the last 
general census taken in Italy, June 30th, 1911, it 
appears that the population of that country has 
steadily been increasing. Some returns lately 
published show that the number of births during 
the second half of 1911 exceeded that of the 
in 1912, by 498,000, and 
during the first half of the present year by 260,000. 
It is now estimated that the total population of 
Italy exceeds 36 millions. 
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ARCHAOLOGICAL Discovery at Monaco,—In the 
course of some blasting operations for the founda- 
tions of a new barracks for the fire brigade, in a 
locality called ‘“ Meneghetti,” at Monaco, an inter- 
esting archeological discovery was made lately. 
In removing some of the rocks, a cavity, probably 
an ancient tomb, was unearthed, in which frag- 
ments of a large amphora, a small bronze vase, an 
earthenware lamp, and the débris of glass ampulle, 
probably used for holding perfumes, together with 
other small articles, and a marble slab bearing an 
inscription in Latin, were found. In another part 
of these foundations, at the depth of five feet below 
the surface, a complete human skeleton was also 
' discovered. It is of short stature, the skull 
(brachycephalic) and all the bones were found in 
their natural positions and in good preservation. 


SWINEY LECTURES on GEOLOGY.—In connection 
with the British Museum (Natural History), a 
course of twelve lectures on “ The Natural History 
of Minerals and Ores” will be delivered by T. J. 
Jehu, M.A., M.D., F.R.S.E., in the Metallurgical 
Lecture Theatre of the Imperial College of Science 
and Technology, Exhibition Road, South Kensing- 
ton, by permission of the authorities of the College, 
on Mondays and Tuesdays at 5 p.m., and Saturdays 
at 3 p.m., beginning Saturday, November 29th, 
and ending Tuesday, December 23rd. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, NOVEMBER 24...British Academy, in the Theatre, 
Burlington-gardens, W., 5 p.m. (Schweich Lec- 
tures on Biblical Archeology.) Professor F. C. 
Burkitt, “ Jewish and Christian Apocalypses.” 
(Lecture ITI.) 

Chadwick Public Lectures, at the Institution of 
Civil Engineers, Great George-street, S.W., 
8.15 p.m. Mr. W. A. Willis, “ House Drainage 
Law.” (Lecture ITT.) 

Surveyors’ Institution, 12, Great George-street, S.W., 
8pm. Mr. W. G. Fearnsides, “On the Part 
played by Water in Macadam Road Construction.” 

Geographical Society, Burlington - gardens, W., 
8.30 p.m. Mrs. Bullock Workman and Dr. Hunter 
Workman, ‘‘ Explorations in the Eastern Kara- 
korom.” , 

Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5p.m. Mr, W. P. Elderton, ‘‘ Approximate 
Valuation of Endowment Assurances.” 

Architectural Association, 18, Tufton-st, 8.W.,8 p.m. 
Mr. L. M. Phillipps, ‘‘ Our Debt to the Greeks.” 

Marine Engineers, Institute of, 58, Romford-road, 
E.,8 p.m. Discussion on “ Fuel Test.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Colonel A. St. Hill Gibbons, 
“ Northern Rhodesia : Past, Present, and Future.” 

TUESDAY, NOVEMBER 25...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8.15 p.m. Mr. F. G. D’aeth, “ The Unit of Social 
Organisation in Towns.” 

Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Mrs. Bullock Workman and Dr. Hunter Workman, 
“ Exploration and Physical Features of the Siachen 
Glacier.” 

Civil Engineers, Institution of, Great George-street, 
§.W., 8 p.m. Discussion on Mr. F. E. Wentworth- 
Sheild’s paper, ‘‘ The Construction of the ‘ White 


Star’ Dock and Adjoining Quays at Southampton.” | 


Royal Dublin Society, Leinster House, Dublin, 
Spm. 1. Dr. Walter E. Adeney, “ ‘Streaming’ 


of Dissolved Gases in Water.” -2. Professor Thomas 
Johnson, ‘‘Ginkgophyllum Kiltorkense, sp. n.” 
3. Mr. W. R. G. Atkins, ‘‘Oxydases and their 
Inhibitors in Plant Tissues. Part I1.—The Flowers 
and Leaves of Iris.” 

Zoological Society, Regent's Park, N.W., 8.30 p.m. 
1. Mr. Orjan Olsen, ‘‘On the External Characters 
and Biology of Bryde’s Whale, a new Rorqual from. 
the Coast of South Africa.” 2. Miss M. V. Lebour, 
“A New Species of Trematodes of the Genus 
Lechriorchis from the Dark Green Snake (Zamenis 
gemonensis.)” 3. Mr. T. H. Withers, ‘‘ Cirripedes 
from the Cenomanian Chalk Marl of Cambridge.” 
4, Dr. P. Chalmers Mitchell, ‘‘The Peroneal 
Muscles in Birds.” 


WEDNESDAY, NOVEMBER 26...ROYAL SOCIETY OF ARIS, 
John-street, Adelphi, W.C., 8 p.m. Dr. P. 
Chalmers Mitchell, ‘‘ Zoological Gardens.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Colonel W. G. Simpson, ‘‘ Duties of Local 
Authorities in War Time.” 

Literature, Royal Society of, 26, Hanover-square, W., 
5 p.m. Mr. E. Evans, “The Relation - between 
Literature and Music.” 

Concrete Institute, 296, Vauxhall Bridge-road, S. W., 
5.30 p.m. Mr. H. Kempton Dyson, “ Reinforced 
Concrete.” (Lecture III.) 

Faraday Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8.30 p.m. 
1. Mr. E. Vanstone, “ A Physico-Chemical Study 
of Amalgams. Part II.—The Electrical Conduc- 
tivity.” 2. Dr. A. C. D. Rivett and Mr. E, I. 
Rosenblum, ‘‘ The Influence of a Second Solute on 
the Solubility of Ortho-Phthalic Acid.” 3. Dr. T. 
Martin Lowry will exhibit a series of lantern-slides 
illustrating his paper on ‘‘ An Oxidizable Variety 
of Nitrogen.” 4. Discussion will take place on the 
following papers :—Dr. F. J. Brislee, (a) “ A Re- 
determination of the Elastic Modulus of Alu- 
minium”; (b) “The Density of Aluminium.’’ 
Dr. A. C. Cumming and Miss Elizabeth Gilchrist, 
(2) “On the Potential due to Liquid Contact,” 
Part IIT. ; (b) ‘‘ Note on the Electrolytic Determina- 
tion of Copper in Solutions containing Nitric Acid.” 
Mr. T. A. Coward, ‘‘ New Experiments on Colloids.” 
Professor J. W. Richards, ‘‘ Overvoltage.” 


THURSDAY, NOVEMBER 27...Royal Society, Burlington House, 
W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 7.30 p.m. 
Joint Meeting with Froebel Society for a 
Discussion on the Educational and Physiological 
Aspect of the Training of Children before School 
Age. i 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Dr. Vaughan Cornish, “The Size and Speed of 
Ocean Waves.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. 8. Evershed, 
“The Characteristics of Insulation Resistance.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. W. A. Green, ‘The Differential 
and Integral Calculi for Structural Engineers.” 


FRIDAY, NOVEMBER 28...Engineers and Shipbuilders, North- 
East Coast Institution of, Newcastle-on-Tyne, 
7.30 p.m. 
Engineers, Junior Institution of, 39, Victoria-street, 
S.W.,8p.m. Mr. A. Abbey, “ Patent Protection.” 
Physical Society, Imperial College of Science, South 
Kensington, S.W., 5 p.m. 


SATURDAY, NOVEMBER 29...Swiney Lectures on Geology, 
Imperial College of Science, South Kensington, 
S.W.,3p.m. Dr. T. J. Jehu, ‘ Natural History of 
Minerals and Ores.” (Lecture I.) 


Journal of the Royal Society of Arts. 


No. 3,184. 


VOL. LXII. 


FRIDAY, NOVEMBER 28, 1913. 


} 


All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

Monpay, DECEMBER Ist, 8 p.m. (Cantor 
Lecture.) Proressorn E. GQ. Coxer, M.A., 
D.Sc., Professor of Mechanical Engineering 
and Applied Mathematics, City and Guilds of 
London Technical College, “The Measure- 
ments of Stresses in Materials and Structures.” 
(Lecture I.) 


WEDNESDAY, DECEMBER 3rd, 8 p.m. (Ordinary 
Meeting.) JoHn Cuartes Umney, F.C.S., 
“ Perfumery.” Tuomas Tyrer, F.LC., F.C.S., 
will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


COUNCIL. 

At their last meeting the Council elected 
Sir George Birdwood, K.C.I.E., C.S.I., M.D., 
LL.D., to fill the vacancy caused by the 
lamented death of the Hon. Sir Richard 
Solomon, K.C.B., K.C.M.G., K.C.V.O., K.C. 


PROCEEDINGS OF THE SOCIETY. 


SECOND ORDINARY MEETING. 


Wednesday, November 26th, 1913; Sir 
Water Roper Lawrence, Bart., G.C.LE., 
Chairman of the Garden Committee of the 
Zoological Society of London, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Bergstrom, Eric, 3, Iverna-gardens, Kensington, 
W. 7 
Cowland, John Andrew, 10, Ladbroke-gardens, 

Notting-hill, W.; and 4, College-hill, B.C. 
Macgowan, J. G., M.A., 5, York House, Kensing- 
ton, W. 
Mehnarto, Frederick, M.D., Ph.D., 19, Harley- 
street, W. 
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Quilter, James Henry, 11, Millstone-lane, Leicester. 

Robertson, Sir Frederick Alexander, LL.D., 1, 
HKaton-terrace, S.W. = 

Waller, Rev. Alfred, St. Paul’s Rectory, Westcliff- 
on-Sea. 


The paper read was— 


ZOOLOGICAL GARDENS. 
By P. Caatmers Mircuett, M.A., D.Sc., F.R.S., 


Secretary to the Zoological Society of London. 


When I was honoured by the invitation of the 
Royal Society of Arts to read a paper on Zoological 
Gardens, I understood fully that my officia) 
connection with the most famous Zoological 
Society of the world had determined the choice. 
Since 1893, when, as a private Fellow, I first 
began to work in the laboratory of the Society, 
I have been almost a daily visitor to the Gardens ; 
since 1900 I have been a member of its governing 
body, and since 1903 its chief executive officer. 
My claim to your attention depends on the 
experience I have gained directly at the London 
Gardens, and on the friendly access to other 
zoological gardens in Europe and America 
which has followed from my position here. I 
think it necessary, therefore, to state clearly 
that to-night I am not speaking as an official 
or as a representative of the Zoological Society 
of London, but am simply about to set before 
you some of the conclusions to which my 
experience has led me. 

It is probably impossible to make any general 
statement without at once being confronted 
with exceptions, but I believe it to be true that 
towards the end of last century stagnation was 
creeping over zoological gardens. 'The more 
powerful institutions lingered in their tradi- 
tional paths, kept going chiefly by their own 
momentum, and weaker bodies were on the 
verge of bankruptcy. Public interest was 
either actually waning or certainly was not 
inereasing with the growth of the populace, and 
to open a new place of popular resort, of whieh 
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a collection of animals was the chief attraction, 


would have been regarded as commercial 
madness. à 
The conditions are different now. Ex- 


isting institutions are changing at a pace 
that is almost alarming to their old patrons, 
and are increasing their revenues almost in 
proportion to their rate of change. In Europe, 
in Asia, in Africa, Australasia and North and 
South America, new zoological gardens and 
parks are being made, with the advantage of 
being unhampered by old traditions and old 
methods. The attention of the public has been 
regained ; there is what may be called a ‘“‘ boom ”’ 
in zoological gardens. I am sometimes charged 
with being too sedulous of the popular side of 
menageries and careless of their scientific side, 
an accusation that I have weighed the more 
carefully as I am a scientific man by training 
and inclination. It is one, however, that leaves 
me cold; for the practical reason that it is on 
the general public and not on the small class of 
professional men of science that all the more 
important zoological societies depend for their 
support, and for the philosophical reason that in 
this matter there is a real coincidence between 
what the public want and what is best for the 
advancement of scientific knowledge. 

The new spirit is simply a recognition of the 
elementary fact that the animals in a menagerie 
are living animals, to be housed and displayed 
in such a fashion that they can live long, and 
live happily, and under conditions in which as 
fully as possible their natural habits, instincts, 
movements and routine of life can be studied 
by the naturalist and enjoyed by the lover of 
animals. It is not the perverted taste of those 
who like to see wild and presumably ferocious 
animals raging behind bars, nor the thoughtless 
cruelty of those who like to see them performing 
unnatural and silly tricks, nor the cold indif- 
ference of those who regard them merely as the 
raw material for anatomy and physiology, or as 
the counters in systematic arrangement. It is 
the desire to see them alive, healthy and active 
in normal ways, displaying the litheness and 
swift activity of motion and the splendour and 
harmony of form and colour. 

If you watch the behaviour of visitors, you 
will see that they pass listlessly along a row of 
cages in which the members of a series of kindred 
Species are moping opposite their labels. They 
are little interested, even when some rare or 
almost unique specimen is dug out from a dingy 
backquarter, to blink for an unhappy moment 
in the light, in the fashion in which a rare gem 
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is produced from a locked cabinet by a collector. 
But if there is bustle or movement in an 
enclosure, if the animals are playing, climbing 
or swinging, taking a bath, engaging in mimic 
combat, feeding themselves or their young, 
there is a sudden rush to see what is going on, 
and the spectators are even better pleased if 
they already know the animals by sight. A set 
of common macaque monkeys playing in a large 
enclosure is a more attractive exhibit than a 
representative series of the species of the genus 
Cercopithecus, showing that the monkey from 
this locality has two spots on its nose, the one 
from that locality only one spot, and so on. 
The instinct of the public is scientifically correct. 
Taking mammals and birds only, there are, I 
believe, something like sixteen thousand species 
of mammals, and two hundred thousand species 
of birds, “‘ known to science,” in the sense 
that their skins and skeletons, or some part of 
their anatomy, have been sufficiently studied to 
make it possible to assign names to them, and 
to identify other examples of them with more 
or less certainty. Quite apart from the ques- 
tion of cruelty, the most enormous and costly 
menagerie that can be conceived could present 
only a misleading and imperfect idea of the 
valuable methods and results of systematic 
inquiry into the variety of animated Nature. 
Such work can be done, and such lessons 
properly taught, only in a museum, and there the 
experts will tell you that, to gain a true concep- 
tion of a species, not merely single examples, 
not merely pairs, but large series of individual 
specimens are required. On the other hand, 
when one speaks of these large numbers of species 
as “ being known to science,” it must be remem- 
bered that what is meant by the phrase is merely 
known to science sufficiently to make it possible 
to attach a name with more or less certainty to 
them. There are very few living animals that 
are known to science in the true sense of the 
phrase. Apart from the domesticated animals, 
which, in a sense are sophisticated abnormalities 
—creatures that have been twisted out of their 
natural condition by the process of artificial 
selection—we know very little of living animals. 
The comparative psychology of wild animals is 
almost an untilled field. I have no doubt, if we 
made use of the opportunities that menageries 
can afford, that we should find groups differing 
in structure equally different in natural disposi- 
tion, in mental, and emotional quality, in the 
power of forming new habits, in the range of 
their intelligence. Two years ago, when I was 
trying to collect materials for some lectures on 
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the childhood of animals, on the bodily and 
mental changes that animals pass through in the 
most interesting transitional period when they 
have ceased to be mere infants and are not yet 
grown up, I was amazed to find how dubious 
and imprfect was the recorded information on 
these points. We know almost nothing of the 
scientific principles that underlie the feeding and 
the breeding of animals, almost nothing about 
their voice, and how itis used to express different 
emotions; very little about the ages to which they 
may be expected to live, still less about their 
diseases and the conditions which are unfavour- 
able to them. All these, and a thousand other 
problems of the living animal, are the proper 
subject for scientific study in zoological gardens ; 
and scientific results, like popular success, can be 
attained only in the proportion that we provide 
conditions. in which living animals can display 
and be seen displaying their living activities. 
Certainly we like to have rare species, and even 
newly-known species, to exhibit, but we must 
beware of the collector’s craving, a spirit that is 
an admirable virtue in a museum, a dangerous 
vice in a menagerie. With regard to number, 
our choice must be limited by the possibility of 
providing adequate accommodation, in which 
living creatures may show the peculiar qualities 
of life, not merely the structural characters that 
can be seen as well or betterin a museum; and 
with regard to kind, to creatures for which it is 
possible to provide suitable conditions. Within 
these limits lies our science and our art, and by 
good fortune our power of holding the public 
interest that is necessary to our existence. 

I propose now to describe in detail two of our 
most recent installations at the Gardens of the 
Zoological Society of London in Regent’s Park, 
and to discuss some of the principles that lie 
behind them. These are the Mappin Terraces, 
made possible by the generosity of the late Mr. 
J. Newton Mappin, and the new Small Mammal 
House and Caird Insect House, to the cost of 
which Sir James Caird, Bart., has made two large 
donations. I do not present these as ideal con- 
structions ; they are both conditioned by what 
I may call local necessities, and many of 
their features are adaptations limited and deter- 
mined by' given circumstances. They have 
both a similar history. Isubmitted respectively 
to Mr. Mappin and Sir James Caird a definite 
conception of the principle that I wished to 
carry out, and was so fortunate as to gain 
their sympathy and support. With regard to 
practical details, I received invaluable assistance 
from the work of other zoological institutions, 
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and from the experience of my colleagues on the 
council and on the staff of the Society. The 
final design and the working plans are due to 
my friends the late Mr. John Belcher, R.A., and 
his partner, Mr. J. J. Joass, who have given far— 
_more than their professional skill and care to 
the task; and Messrs. D. Q. Somerville & Co., 
the contractors for the reinforced concrete, 
have devoted endless ingenuity to overcoming 
unforeseen technical difficulties that have arisen 
in the course of very novel work. 


[The remainder of the paper was illustrated, 
by lantern views and models, showing the con- 
struction of the Mappin Terraces and Caird 
Insect House, and similar structures in other 
zoological gardens. | 


The Mappin Terraces, when completed, will 
occupy an area roughly the quadrant of a 
circle, with the apex pointing south and the 
curved circumference to the north. At the 
apex is to be placed a tea pavilion for visitors, 
its curved front looking out towards the general 
panorama. Immediately in front of this is a 
terrace for visitors, 30 ft. wide, and raiséd about 
10 ft. above the datum level of the structure, 
from which, also, visitors will have a general 
view of the whole. The edge of the terrace will 
be protected by a low handrail, over which visitors 
will look down on an enclosure sixteen yards 
wide, and in a curve parallel with the terrace. 
This will be laid down in turf, provided with 
ponds suitable for large and decorative birds, 
such as cranes and flamingoes, for penguins, or 
occasionally for the smaller seals. The outer 
curve of the pond enclosure will be separated by 
a low hedge and an invisible wire fence from a 
larger enclosure at the same level, and divided 
into four paddocks for some of the smaller deer. 
At the back of this, in a long curve, rises the 
vertical wall of the first of the concrete terraces. 
It is hollow below, and contains shelters for the 
deer. Its total height is about 12 ft., and the 
cliff-like front rises to the full height, but at the 
back, over the roofs of the shelters for the deer, 
runs a wide terrace for visitors. The front wall 
is pierced with windows, through which the 
visitors are able to look down on the deer. 
The outer curve of the terrace is protected by a 
very low wall. Behind this, again, is a wide and 
deep ditch, going down to the datum level. 
Beyond the ditch the vertical wall of the terrace 
for bears rises to nearly the level of the spec- 
tator’s eye. The bears’ terrace curves round 
the whole quadrant of the circle, twenty yards 
wide, and rising steeply backwards. ; It is 
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divided by radiating partitions into six compart- 
‘ments, each of which is decorated with rock- 
work and provided with ponds, small and not 
much more than large baths in the case of the 
four centràlly-placed divisions, large and deep 
in the two outer divisions, one of which at least 
will be devoted to the polar bears, temporarily 
displaced in the course of the erection of this 
new structure. The bears are thus secured in 
front by the ditch, which is too wide for their 
powers of leaping, laterally by the vertical 
radiating partitions, and at the back by a 
vertical wall, in structure exactly like the 
wall at the back of the deer enclosure, but 
considerably higher. The lower, part of this 
second gives entrance to the dens for the 
bears themselves, above which runs the highest 
terrace for visitors, and its upper partis 
pierced by windows, through which visitors on 
the higher terrace can look down on the bears. 
Rising from the back of the upper terrace, and 
separated from it by a wire railing, is a curving 
range of hills divided into four peaks, the highest 
of which, will reach over 60 ft. from the datum 
line. These have been carefully planned with sets 
of ledges so that chamois, mountain sheep, goats 
and ibex, will be able to ascend to the highest 
summits, and they have been provided with 
cave-like shelters. Along each side of the 
whole enclosure is a broad route for visitors, 
with, flights of steps by which they are able to 
reach the different terraces. The whole struc- 
ture, when finished, will be a monolith of rein- 
forced concrete. The skeleton is composed of 
lofty columns tied together by the necessary 
cross-pieces and struts. For each column 
metal rods were bound into a lattice-work with 
stout wire, and were then supported in their 
places and surrounded by a mould of wood, into 
which the concrete was poured, so as completely 
to enclose the metal. When it had set, the 
wooden mould was removed and the column 
left. The rock-masses, the shelves and par- 
titions were built first with a framework 
of wood, over which was placed fine wire- 
netting, then the real skeleton of metal 
bars bound with wire was woven over the 
surface, and finally the concrete was poured in, 
retained where necessary on the other side by a 
similar layer of wire-netting and wooden support. 
When the concrete had set the wooden moulds 
were knocked away, the retaining wire-netting 
stripped off, and the layers or walls of concrete 
left with their skeleton of metal. In the artificial 
mountains of Carl Hagenbeck, at Stellingen, 
tho permanent skeleton is composed of timber ; 
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when ours has been completed no timber will 
form any portion of its permanent structure. 
Certainly timber was an easier medium to use, 
and when cased in may be as enduring, but we 
had no choice under the building regulations of 
the authorities, whose consent we had to obtain. 

So far as the animals are concerned, they 
have been provided with conditions as nearly 
ideal as we could make them. The rock-loving 
sheep and goats will have mountains on which 
they can obtain exercise, warm shelters from 
the wind, and flat ground in front where they 
may come to be fed by the visitors. The bears, 
most of which have been confined in dismal 
prisons, will have spacious and varied exer- 
cising ground, baths and caves. As the 
sun moves round they will have shade 
under one or other of the radiating par- 
titions, except for an extremely short time, 
under that on the east side first, and, as the sun 
moves round, on the west side later. We 
intended at first that the ditch should be 
inaccessible to them, but later on we decided to 
give them access to it by concealed tunnels, so 
that in the hottest weather they will be able to 
retreat to a deep and cool ditch, a kind of 
glorified bear-pit into which the sun’s rays will 
never penetrate. The provision made for the 
water-fowl and deer differs only in its larger 
dimensions from what we have tried to give 
them hitherto. 

It will be noticed that so far I have said 
little about the most novel feature of the 
structure, the separation of ‘the bears from 
spectators by a ditch instead of by the usual 
iron bars. Certainly that is one of the most 
delightful innovations which, so far as wild 
animals are concerned, we owe to the genius of 
Hagenbeck. It will be a new thrill to see a 
polar bear a few feet off, standing at the level 
of one’s head, and with apparently nothing to 
secure him. I wish to insist, however, that this 
innovation is for spectators rather than for the 
animals themselves. It will remove from our 
minds the idea of a prison, and give us a better 
view of the animals. But if there is suitable 
accommodation behind them, bars and wire 
netting are not disliked by animals, who very 
quickly realise that they keep the visitors from 
getting at them. Animals are at least as easily 
frightened by the feeling that visitors may reach 
them as visitors fear the animals. We have the 
shyest of wild birds peacefully sitting on their 
eggs, only a few inches behind the wire- 
grating that protects them from a bank-holiday 
crowd. Many even, of the larger mammals will 
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allow the public or keepers to stroke them 
or feed them through the bars, but will fall into 
a panic of terror and become dangerous if the 
cage door is open. We have at present an 
intelligent, but very shy, Cape hyrax in our 


Gardens ; he comes to be fed when I call him 
and knows me very well indeed; but it has 
taken me nearly three week’s patience to induce 
him to feed out of my hand when the door is 
open. At first he refused to come at all, next 
he approached carefully, and would take a 
tit-bit if 1 pushed it through the wire-work of 
the door, and even now it is only with reluctance 
that he comes to the opening. 

There is no doubt but that visitors will gain 
from the Mappin Terraces. They will be able to 
see the general panoramic effect from the pavilion, 
the lowest terrace and the side terrace, the gaudy 
water-fowl and deer below, the bears apparently 
free in the valleys of a mountain, and the sheep 
and goats on the distant peaks. They will have 
a close view of the animals from the intermediate 
terraces, from above, from below, from the sides, 
against a rocky baekground or against the 
skyline. I estimate that nearly five thousand 
persons will be able to see something of the 
animals simultaneously, an incalculable boon in 
our small gardens on crowded days, when, as 
at present arranged, many visitors and children 
may pass almost a whole day without seeing 
anything but the crowd. And even on less 
crowded days they will draw off so many from 
other parts of the Gardens, that superior 
persons will be left in peace amongst the older 
arrangements. 

The Bronx Zoological Park at New York, and 
the National Zoological Park at Washington, 
some years ago, have constructed rocky enclosures 
for the bears which, so far as the animals are 
concerned, differ little from the Mappin Terraces. 
Each of these Institutions, however, has two 
essential differences from our conditions; they 
have a total area many times the size of the Lon- 
don Gardens, and so have not been compelled 
to compress their installation by combining the 
arrangements for different animals. They have 
also a richly contoured surface, with natural out- 
crops of rock, and have been able to hew their 
dens out of natural cliffs, with paths above and 
below them nearly on the original levels of the 
ground. Ithinkthat in both cases the enclosures 
were made before Stellingen had been laid out, 
and they have not adopted the Hagenbeck plan 
of replacing bars and incurved railings by ditches. 
"Fhe new Zoological Gardens at Edinburgh have 
started with the double advantage of a beautiful 


site, with natural contours and native rock, and 
of making an absolutely fresh beginning with 
the experience of other institutions to go by. 
They, too, have scooped their bears’ dens out 
of natural rock, and have made a clever-adapta- 
tion of the Hagenbeck principle, so that they 
have no bars between the bears and the public. . 
Carl Hagenbeck began with a flat, sandy plain 
and had to build artificial hills, but he, too, had 
the advantage of relatively unlimited space, and 
of being able to plan his panoramic effects from 
the beginning. He was able to make the rock- 
work the central feature in the design of his park, 
and to imitate natural scenery from every point 
of view. The very able director of the Zoological 
Gardens at Antwerp, my friend M. M. L’Hoést, 
had a problem much more comparable with our 
own, as the admirable collection under his charge 
is housed on a very small area without room for 
expansion. He achieved his purpose by raising 
his artificial rockwork at one end of the gardens 
on a great platform of concrete, under which he 
placed his stores department and many other 
necessary adjuncts. He certainly succeeded in 
getting an installation very suitable for the 
animals, and with a pleasing landscape effect. 
I thought, however, that in two respects it 
might be improved upon. Artificial rockwork, 
when well spaced out in a large park, can be 
arranged so as to produce a very natural effect, 
but looks to a certain extent incongruous in a 
garden. To make it possible for visitors, not 
merely to see the landscape of animals and rocks 
from a distance, but to obtain a closer view of 
individual exhibits, intermediate paths were 
threaded through ‘the rockwork installation, 
with the result that when they were crowded 
with visitors they spoiled the panorama. 

It is curious to notice how many of the 
features in the design of the Mappin Terraces 
are logical deductions from the necessities of the 
case. We had long wished to make new rocky 
enclosures for sheep and goats; the housing of 
the bears in one of the oldest and most unsuit- 
able structures in the Gardens was almost a 
public scandal ; we required more accommoda- 
tion for water-fowl and for deer. We had 
many of the working and service departments 
scattered through the Gardens, ugly in them- 
selves and occupying useful space, and we 
desired to arrange a landscape installation, and 
had failed to get additional land for the purpose 
from Regent’s Park. We had left only one 
available site, and its shape necessitated the 
quadrantic ground-plan of the terraces. The 
open front had to be turned.to the south and 
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made visible from the park. We borrowed from 
Antwerp the idea of raising the highest rocks on 
a. concrete platform, under which service depart- 
ments could be stowed away, but, less fortunate 
than Antwerp, we could not build up the back 
on the extreme margin of our ground, as the 
authorities insisted on its being far enough from 
the public roadway to leave room for a screen 
of shrubs. We took the general dimensions and 
arrangement of the enclosures for bears from 
New York, but we adopted the Hagenbeck plan 
of keeping the animals from the public by a 
ditch instead of by bars, and improved on it by 
utilising the ditch itself as a cool addition to the 
accommodation for the animals. Once again we 
borrowed from Hagenbeck the idea of placing a 
tea pavilion at the apex and best point of view 
of the whole panorama, and of placing ponds 
for water-fowl in the low-lying foreground. 
Partly from Hagenbeck, partly from Antwerp, 
and partly to carry out the habits of our own 
visitors, we provided intermediate paths, so that 
in addition to the panoramic effect there would 
be an opportunity of seeing the animals as closely 
as in our familiar menagerie buildings, but we 
took care to sink these paths as deeply as we 
could, so as to keep them out of the picture. 
Finally, our own wishes and the necessities of 
the case led us to make the design a compact 
architectural whole, something that would fit in 
harmoniously with an artificial garden, and not a 
copy of a piece of wild Nature. The artistic con- 
ception, so to say, is that of an artificial con- 
struction carved out of a natural hill. The rocky 
peaks at the back are intended to represent as 
nearly as possible the original hills, and as they 
are furthest from the point of view, defects in 
the reproduction of Nature will be least visible. 
The curving terraces for visitors are of massive 
construction, suggesting the architecture of a 
Roman amphitheatre, and the foreground with 
its Renaissance pavilion, its straight hedges and 
formal pergolas is frankly and completely arti- 
ficial. Until the work has been finished, and the 
planting of vegetation and the growth of lichens 
and moss have softened the crude lines and 
“surfaces, it is impossible to predict how far we 
have been successful. But at least it is certain 
that it will be suitable for the animals, and suit- 
able for visitors, and that it is a deliberate and 
coherent attempt to solve a difficult and complex 
problem. 

The Caird Insect House and the new House 
for Small Mammals stand almost at the opposite 
pole in conception and design from the Mappin 
Terraces, and it was more than usually interest- 
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ing to be engaged in designing simultaneously 
two structures so different in kind. The Insect 
House and Small Mammal House were built 
simultaneously, as their structure was identical 
in all essential respects, and as it saved time, 
Space and money to combine them. Each is a 
long and narrow gallery, forming a passage for 
the public, and communicating with the exterior 
by doors at the ends. Along the sides of the 
gallery runs a continuous wing occupied by a 
shelf of concrete about a yard wide, and between 
three and four feet from the level of the floor. 
The inner edge of the shelf is supported by a 
brick wall faced with tiles, so that the space 
under the shelf is really outside the building, 
where it forms a long cave supported by columns. 
A vertical'section through the gallery, so far as 
I have described it, may be pictured by placing 
two straight-backed chairs facing each other. 
The seats of the chairs form the shelves, the 
space between the two chairs forms the public 
passage. The space between the front legs of the 
chair are bricked up, the spaces between the 
back legs are left open so that the space under 
the seats communicates with the outside through 
the back legs. The backs of the chairs are 
filled in as the solid outer wall up to the level 
of the roof. The front legs are similarly carried 
up to the roof level, but only as columns, so that 
the space above the shelf is open to the inside 
of the house. Now for the lighting. The roof 
over the public gallery is opaque, and provided 
only with ventilators through which light does 
not pass. The roof over the shelf at each side 
is glazed and also provided with ventilators. 
Finally, a flap of wood is carried downwards 
for rather more than a foot from the edge of the 
opaque roof. The resultis that a person standing 
in the public passage cannot see any of the 
lights, unless he thrusts his head over the shelf 
and looks upwards. The whole of the illumi- 
nation is vertically downwards on the shelf, 
and the spectator is in a shaded passage. The 
pitch of the glazed lights, and the relative heights. 
of the supporting walls and screens, are arranged: 
so that a flood of sunlight may come down on 
the shelf without reaching the central passage. 
In this fashion the spectator is less illuminated 
than the object at which he is looking, a con- 
dition which is least tiring to the eyes and best 
adapted to the physiology of vision. The 
object at which he is looking is seen against an 
opaque background, which may be coloured to 
any shade that is thought suitable. In practice 
we have found that a grey-green forms the 
background which suits the largest number of 
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different colours. Finally, and perhaps most 
important, all the objects are seen illuminated 
from above. 

A similar form of lighting has long been 
familiar in the case of aquaria, and it has been 
turned to very beautiful use in the panoramic 


displays of stuffed birds and beasts in the new 
museums of New York and of the Sencken- 
bergische Society at Frankfort. So far as I am 
aware it has been utilised for general menagerie 
purposes only in one of the buildings of the 
National Zoological Park at Washington. In 
all the old buildings in our own Gardens, and in 
those of other zoological gardens, old or new, 
with which I am acquainted, it is only by the 
rarest accident that this form of illumination 
has been achieved. In most cases it appears 
almost as if there had been a deliberate intention 
to dispose the lighting so that the animal stands 
between the spectator and the source of light. 
None the less, it is the only form of indoor 
illumination in which the natural colours of 
flowers and fruits, of insects, birds and mammals 
can be seen to advantage. Ido not doubt but 
that it will eventually replace all other forms of 
lighting in menageries, museum galleries, and 
even in shops. It can be adapted even to the 
open air, by shading the paths traversed by 
visitors with trellis-work, and by providing 
suitable backgrounds for the animals. 

The shelves in the Insect House are fitted up 
in a variety of ways to suit different occupants. 
There are glass tanks for aquatic creatures and 
the larval stages of flying insects, tiers of glass 
cages for smaller creatures, and large compart- 
ments with moss and flowering plants for those 
that are able to fly, but these details do not 
differ in any important respect from arrange- 
ments that have been adopted elsewhere. 

The heating arrangements are by means of a 
low-pressure hot-water apparatus supplied by 
a boiler and furnace in the basement. The 
chief point calling for special comment is that 
the pipes are laid on only to the shelves, and the 
public gallery is warmed by such heat as it may 
borrow secondarily from the galleries. Arrange- 
ments are made by which the temperature in 
any particular compartment may be raised 
beyond that of its neighbours. We desired, 
so far as was possible, to confine the artificial 
heating only to the actual compartments in 
which the animals were placed, partly for 
economy, as it is very wasteful to heat a cage by 
heating the whole house in which it is placed, 
and partly because it is disagreeable for visitors 
in outdoor costumes to pass in and out of over- 


heated houses. A small difficulty that arises 
with such a distribution of temperature is that 
the colder air of the public passage causes con- 
densation on the glass fronts of the heated 
cages ; we have been able to overcome this by 
rubbing on-the-glass one- of-the--preparations— 
sold to prevent the deposition of moisture on 
the glass wind-screen of a motor-car. The only 
improvement on the present heating apparatus 
to which we look forward is the use of electricity. 
It has the ‘great advantage that you can apply 
it precisely where you wish without any inter- 
mediate loss of heat, and of making unnecessary 
the dirty and cumbrous carting of fuel and 
removal of waste. On the other hand, it still 
has the disadvantage of being relatively costly, 
and we have yet to make exact comparative 
experiments on the loss and gain by employing it. 

The lighting and heating of the gallery for 
small mammals is identical with that in the 
Reptile House, and has the same advantages, 
with others that are special to the case.” The 


Space above the shelves is divided into compart- 


ments for the animals, and is traversed by the 
flow and return pipes of the hot-water system. 
The fronts are formed of wire-netting, and a 
wooden shelf placed immediately above the pipes 
provides a warm place on which to lie in a 
slightly warmed atmosphere. Very small glass- 
fronted sleeping-boxes are also fixed in such a 
position that the pipes actually traverse them, 
and so afford a snug “ hot-box,” in which the 
animals can enjoy a high temperature. Finally, 
the shelf in each compartment has a small 
aperture, which can be closed by a hori- 
zontal shutter. ‘Through this the animal 
can descend by a ladder or tree-trunk to 
the out-door space under the shelf which com- 
municates with a large open-air enclosure. In 
extremely cold weather it is possible to close 
the shutters in the shelf, and so confine the 
animal indoors, but in all ordinary circumstances 
the animals have at their free disposition the 
choice of four different conditions, absolute 
open air exposed to wind and rain, open air with 
dry ground and a roof overhead, the slightly- 
warmed atmosphere of the indoor compartment, 
and the very warm “hot-box.” Except in 
excessively cold and foggy weather, each com- 
partment has its separate stream of fresh air 
coming up through the shelf and going out by 
the roof-ventilator. ‘The natural effluvia of the 
animals are thus carried away from the public 
gallery, and animals and public have not to 
share the unhealthiness of a common and 


- warmed atmosphere. 
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Some years ago I tabulated and analysed 
from our own records (“ Proceedings of the Zoo- 
logical Society,” 1911, p. 425) the duration of 
life of over 20,000 individual mammals and 
birds that had lived and died in our own Gardens, 
and came to the conclusion that no birds and 
no mammals, from whatsoever part of the 
world or climate they might have come, even 
approached the duration of life which they might 
be expected to attain, if they were kept in the 
interior of a warmed house. The customary 
heating arrangements were expensive but 
certain modes of killing them. The only 
approaches to success were in cases where the 
creatures were kept freely exposed to the open 
air throughout the year, for fresh air and not 
warmth is the fundamental necessity. The 
-Solution, however, is not merely to open all the 
doors, break all the windows, and destroy all the 
heating-plant, although I have not the smallest 
doubt but that such heroic methods would be 
more successful than the old way. But another 
principle isinvolved. Adult birds and mammals, 
unlike reptiles, require change of temperature. 
They have the power of adapting the heat- 
production and heat-waste of their own bodies 
to changes in the surrounding media, and the 
balance of their physiological system is over- 
thrown, and they languish under monotonous 
conditions. So far as we can see, all the small 


carnivores, rodents, conies, monkeys and mar- 


mosets that we have been able to place in the 
new house take full advantage of the range of 
choice given them, and have gained in happiness 
and vigour. I do not doubt but that so far as 
temperature is concerned similar arrangements 
are ideal for all birds and mammals in captivity. 
There are some cases in which the provision. of 
-artificial heat is unnecessary, if the sleeping 
chambers are so small and snug that they are 
warmed by the temperature of the body of their 
occupant, and if the entrance is devised so as 
to prevent draught. 

I trust that it will be understood that within 
the limits of a single paper it was possible to 
-touch only on a few of the problems connected 
with the keeping of animals in captivity, and 
that the examples I have chosen were selected 
-merely because they served as a convenient text. 


DISCUSSION. 


THE CHAIRMAN (Sir Walter Roper Lawrence, 
Bart., G.C.1.E.), in opening the discussion, 
remarked that while he could add nothing 
to the very interesting paper which the author 
had delivered, he desired to say something 
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about the reader. Dr. Chalmers Mitchell 
was, by training and disposition, a scientific 
man; who, at Oxford, had long ago won honours 
in science, and had since been continually 
adding fresh laurels to those already secured; he 
was of the order of men much to be envied, who 
left the world richer than they found it. As 
chief executive officer of the Zoological Gardens 
of London, and as a man of science, it had been 
his duty to put the Zoological Society in the fore- 
front of the scientific world. This he had 
succeeded in doing, notwithstanding that the task 
was one which would have taxed the energies of any 
ordinary man. Dr. Chalmers Mitchell had the rare 
and valuable merit of seeing his subject from many 
points of view, and he had not, in his strenuous 
efforts to promote the scientific side of the Society, 
neglected its popular aspect. Between the two 
sides there need be nothing antagonistic, for if 
it ceased to be popular the Society would cease to 
be strong, solvent, and capable of advancing its 
particular branch of science. The members of 


‘the audience might or might not know that the 


Society did not enjoy any grants from the Govern- 
ment or the County Council, but depended entirely 
on gate-money or subscriptions from Fellows. Inthe 
ten years since Dr. Chalmers Mitchell had taken 
up the duties of secretary, gate-money had risen 
from £16,000 to £23,000, while the Fellows’ sub- 
scriptions had advanced from £6,000 to £10,000, 
and were still going up in a remarkable way. 
Nothing could be done for science without money 
and the only way to get money was to make the 
Gardens more attractive. There were people who, 
like the speaker, paid more regard to the popular 
than to the scientific side, such people being 
greatly impressed with the fact that the Zoological 
Gardens were becoming one of the most important 
recreation grounds of the City of London, all too 
poor in opportunities for amusement so simple, so 
wholesome, and so instructive. He might say 
that last year over one million persons passed 


-the gates; this year, already, the figures much ex- 


ceeded one million. These people, who frequently 
came great distances, expected to see the animals 
comfortably, and to be able to obtain suitable re- 
freshments. Much had been done in the way of 
improvement, but much remained to be done. As 
Dr. Chalmers Mitchell had shown by the map he had 
exhibited, the Gardens were greatly cramped for 
space, and he felt sure that no more space would be 
given. Ittherefore behoved the Society to lay out the 
gardens and paths in such a way that large crowds 
of people might circulate freely and easily through 
and over them; in addition, a second tunnel was 
needed under the road. As appeared from Dr. 
Chalmers Mitchell’s lantern-slides, Nature had 
-been very kind to other zoological gardens, but 
had done nothing for the Zoological Society of 
London. The London Gardens had no hills, no 
slopes, and no natural water; artifice was forced 
upon the Society. Such artifices, however, cost 
money. Fortunately, the Secretary had secured 
the generous co-operation of two men, whose 
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names would hereafter be remembered as the 
friends of Londoners; they would be remembered 
also by the Society as the names of men 
who had enabled them to build nobly and 
suitably, for the convenience of visitors and the 
welfare of the Gardens’ involuntary residents. 


From what he-had heard, from-inquiries-he had- 


made, he believed the public entertained the general 
opinion that the mammals and birds at the Zoo- 
logical Gardens were well cared for, and that the 
Society did its best to make their lives happy and 
comfortable. The opinion was well justified. 
Every nerve should, however, be strained to make 
the conditions of life nearer to the natural environ- 
ment of the animals. The improvements necessary 
in the public interest would cost a great deal of 
money, but those requisite in the interest of the 
animals would cost even more. As Dr. Chalmers 
Mitchell had said in his paper, a new spirit 
had arisen, a spirit of humanity and kindliness 
on the part of the public, who recognised the 
dignity of animal life. He believed the day was 
not far distant when the public would not tolerate 
the sight of unhappiness in animals. If it were 
not possible to make animals healthy and happy it 
would not be possible to keep them. Few, however, 
of the visitors realised the labour involved in the 
management of the Gardens, in the working of a 
most intricate and difficult commissariat, and in 
the conduct of the infirmary for sick animals. Nor 
were they perhaps alive to the constant labour and 
responsibility that fell upon the officials of the 
Society, upon the council and upon the committees. 
In all sincerity, he could say that from the presi- 
dent, the Duke of Bedford, down to the lowest 
assistant keeper, the efforts to improve the 
conditions of life in the Gardens were untiring. 
Men distinguished in science and other walks 
of life gave their time ungrudgingly in the 
service of the Society; indeed, no institution 
in the whole of England could be better 
served. Improvement was going on, perhaps, in 
the opinion of some, too rapidly; but a great deal 
more could be done if money were forthcoming. 
Every invention that science could offer should be 
invoked, in order to reproduce the warmth, light, 
and free air which the beautiful mammals and 
birds had known in distant lands. 


Mr. D. SETH-SMITH observed that, as one con- 
nected with the Zoological Gardens under Dr. 
Chalmers Mitchell, he could endorse what had 
been said in relation to the Insect House and the 
Small Mammal House, and he felt sure that the 
public would agree that the new system introduced 
was admirable for lighting, etc. So far the animals 
were doing excellently, and he trusted money 
would be available for carrying out all that the 
Society hoped to do. 


~ 


Mz. E. G. B. Meape-WALDo referred, in terms of 
high commendation, to the Caird Insect House. 
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Siz Henry Burpett, K.C.B., said that he. 
had been through the zoological gardens of 
the world, and had studied the animals with 
interest. The one impression he had carried 
away from almost every one of these gardens 
was that of the misery of the animals; in 
London the impression affected him grievously. The 
brutes used to be confined under appalling conditions, 
and the cruelty of their hardships was expressed by 
the animals in a manner irresistible to anyone 
having real sympathy with life in any form; it 
was actual, and, he regretted to say, justified. 
Before Dr. Chalmers Mitchell was connected with 
the Gardens, in the days of a former council, 
there had been a great deal of agitation 
in the Society, in which the speaker had 
taken an accidental part, involving him in 
considerable prejudice. There was no doubt, 
however, that the doings in connection with the 
Gardens were then wholly wrong, and amendment 
was necessary. It had required some hardihood 
to face the couneil of the Zoological Society and 
proclaim his views, but in doing so he had had 
behind him the support of the majority of the 
Fellows. The Fellows had felt that London, as the 
centre of the British Empire, should have the 
best zoological collection and gardens in the world. 
That idea had found fruition since the appointment 
of Dr. Chalmers Mitchell as Secretary. He felt 
that the Society was fortunate in having the Duke 
of Bedford as Chairman, who was able, at will, to 
put out a surprising amount of energy which 
achieved deserved success. The habitual visitor 
to the Gardens must be thankful for the 
new régime; and all who were really fond of 
animals, and who had doubted the justifica- 
tion for their retention, or were uneasy about 
the prevalence in menageries of unsatisfactory 
conditions, which ought never to have existed, 
would feel relief. They would feel, moreover, 
that the lesson taught by the devotion of Dr. 
Chalmers Mitchell had been learnt, and that 
the members of council and officers respon- 
sible, directly or indirectly, for the great im- 
provements in MRegent’s Park, deserved the 
warmest recognition from all lovers of animals. 
He had been greatly interested in the arrangements 
which Dr. Chalmers Mitchell had introduced for 
improving the conditions under which the bears 
in the Gardens lived, and an instance of that kind 
should serve as a stimulus to all to do everything 
that could in any way be done. It had been said 
that the Gardens could not be enlarged, and the 
statement must be accepted. It might, however, be 
possible to maintain a menagerie in a more natural 
state, by procuring a site in another part of the 
metropolis, or in some part easily accessible from 
the metropolis; there the best that could be done 
could be displayed to the greatest advantage, 
while the future results of such a course might be 
difficult to exaggerate and not easy to imagine. 
He wondered. if those who went to the Zoological 
Gardens realised the revolution that had taken 
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place or the immense gain arising from the 
judicious expenditure of only a few pounds. 
He would ask any intelligent citizen of the Empire, 
being an unsentimental lover of animals, who had 
the means, to give money in such measure as 
would enable the Zoological Gardens to become an 


institution worthy of the progressive policy of the , 


Society. As one who had had much to do with 
raising money for various purposes, he felt confi- 
dent that the Society would be able to secure the 
sum, whatever it might be, that they required. 
Combination was necessary in order to get 
money, and in this connection the public press, 
with its able writers on animals, was an important 
factor; the circumstance that editors, who reflected 
public opinion, devoted a large amount of space to 
regular contributions on animal subjects, was en- 
couraging from that point of view. If the weafthier 
people were properly approached and were shown 
the possibilities of a little wise expenditure, as in- 
dicated by Dr, Chalmers Mitchell and others who 
wrote about animals, the desired amount of money 
would be procured. He had no faith in the in- 
discriminate despatch of appeals, which was not 
worth the expenditure in postage stamps. It was 
necessary, firstly, to find the people interested, and 
then to submit to them the practical suggestions 
and the attractive features of the proposal. He was 
grateful to the author for having brought the sub- 
ject before the Royal Society of Arts, and, through 
that Society, before the public. There should, 
he thought, be a practical result from the 
meeting, which should help forward the good 
work so ably begun. 


THE CHAIRMAN desired to point out that another 
way in which the aims of the Zoological Society 
could be furthered was through an increase in the 
number of Fellows; anyone who became a Fellow 
helped the Society. The number of Fellows was 
well on the way to 5,000, and, while it was un- 
desirable greatly to exceed that number, the 
Society would, nevertheless, be grateful to any 
persons inducing their friends to become Fellows. 


Dr. CHALMERS MITCHELL replied briefly to 
the discussion. He had not the slightest doubt 
that, as Sir Henry Burdett had said, if any well 
thought out scheme were put before the public of 
London, the money requisite for its execution 
would be available. The kindness of Mr. Newton 
Mappin and Sir James Caird had given great 
encouragement to that belief. 


On the motion of the CHAIRMAN a vote of thanks 
* was accorded to Dr. Ohalmers Mitchell, and the 
proceedings terminated. 


CHINESE WATER CHESTNUTS. 
The term “ water chestnut ” in China is indis- 
criminately applied to several varieties of the nut 
- fruits of plants growing in water, which form a 
considerable portion of the food supply of many 
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natives. They are so well liked by Chinese that - 
large quantities of the nuts are exported to various 
parts of the world, particularly to Chinese in the 
United States and the Philippines, These nuts are 
of two species and various descriptions. Perhaps 
the more widely scattered species is that of the 
Trapæ, the variety cultivated in China generally 
being the Trapa bicornis, which is known by the 
Chinese in the Yangtze Valley as “ling,” and in 
the Canton country as “ling-kok.”. This nut is 
shaped much like the two horns of a buffalo, 
including a portion of the skull. The shell is so 
hard as to require cracking, and the kernel is 
comparatively small and consists of almost pure 
starch. According to the American Consul-General 
at Hong-Kong, the second series of nut cultivated 
in China is more prolific where it can be cultivated, 
but apparently it cannot be grown so extensively. 
It is known in the Yangtze Valley as “po chi,” 
and in the Canton country as ‘ma tai” or “kwai 
lum ma tai,” according to particular variety. The 
“ma tai” seems to be the variety and quality of nut 
grown in Kwangtung and Kwangsi Provinces, while 
the “ kwai lum ma tai” is that grown in Szechuan 
and Yunnan Provinces under special conditions. The 
former is known to foreigners as the common water 
chestnut and the latter as the mandarin water 
chestnut, the two varieties retailing at about one 
penny per pound. The nut product is bulbous in 
appearance with the usual sprout and root, the 
common variety being black in colour and about an 
inch in diameter, and the mandarin variety being 
reddish brown in colour with a slight cover of 
light brown skin and about an inch and a half in 
diameter. The shell is merely a tough hard skin. 
The kernel somewhat resembles a potato in con- 
sistency, colour, and composition. The “ling” or 
“ ling-kok ” is the variety most generally noticed 
by travellers along the canals and ponds of central 
China. On the canal system connected with the 
Grand Canal in Che Kiang Province and in that 
canal itself the cultivation attains its greatest 
extent. The nuts are planted merely by dropping 
year-old nuts at intervals of a few feet in ponds 
or along the edge of a canal, where the plants can 
be fenced in by bamboo poles and a network of 
bamboo. They are planted annually in the spring, 
growing best in five or six feet of water. The nuts 
take root quickly and send a shoot to the surface in 
an incredibly short time. The nuts are formed 
among the leaves of the plant on the surface 
and are gathered in boats. A water chestnut 
field of this sort resembles in appearance a field of 
water hyacinth in the rivers of southern United 
States. The nut plant in fact grows under similar 
conditions to the water hyacinth. The “ma tai” 
or “ p’o chi” is planted annually in June or July, 
Old nuts are first planted in wet mud, and when 
sprouted are planted in fields of mud covered with 
a little water, generally being placed about six 
inches deep. The plants are very prolific, and five 
or six plants will often yield a picul (1834 lbs.) 
of nuts. Both these varieties of nuts grow practi- 
cally the entire year and until time to replant for 


y 


November 28, 1913. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


the next season. The canal beds and fields growing 
them are green during the winter and autumn, and 
the fields in many parts of the Yangtze Valley 
country are characteristic features of the Chinese 
landscape. The Chinese people use these nuts in 
various ways. They are to be had roasted of street 
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are found in the river mouths of both coasts, and 
turtles of all kinds are abundant. Tortoises exist 
in the waters of Yucatan and Lower California, as 
well as along the Pacific coast, the shell being an 
important article of export. Near La Paz, in the 
Gulf of California, extensive beds of pearl oysters 


—-vendors-in central Chinese cities, they are eaten 
boiled, tasting somewhat like a Jerusalem arti- 
choke; they are made into various pastries and 
puddings, some of the latter being quite popular 
among foreigners in China. 


THE FLORA AND FAUNA OF MEXICO, 


No other country produces such an astonishing 
diversity of tropical and sub-tropical fruit as 
Mexico. The orange, banana, pineapple, cocoanut, 
pomegranate, guava, aguacate, mamé, membrillo, 
mango, papaya, zapote, and the anona are among 
the tropical fruits of the country. Its temperate 
fruits are neither so many nor so good. Among 
general products that grow well are sugar-cane, 
corn, beans, peas, rice, cotton, tobacco, rubber, 
indigo, cacao, coffee, vanilla, and agave, from 
which is obtained the sisal hemp in Yucatan, the 
beverage ‘‘ pulque,” and other articles of commerce 
in other provinces of Mexico. The animal kingdom 
is almost as extensively represented in the territory 
of Mexico as the botanical. There are the large 
felide—the puma, jaguar, and ocelot. Wolves, 
coyotes, and wild cats are numerous in the 
northern states. A species of sloth inhabits the 
southern forests, which also contain several 
varieties of monkeys. Among the wild animals 
are beavers and martens. The armadillo and 
iguana are very common, and are used by some of 
the natives as food. Venomous serpents and 
noxious insects lurk in the forests of the hot lands. 
According to a report of the Pan-American Union 
the mountains and foothills present a veritable 
paradise to the sportsman—deer, hares, rabbits, 
quail, wild pigeons, partridges, and an infinite 
variety of birds and ground game abounding. 
Horses, cattle, sheep, goats, and pigs are found 
almost everywhere, and are the source of much 
wealth and industry. The birds of Mexico are 
far famed for their brilliant plumage and singing 
qualities. In the hot lands the birds are more 
distinguished for beauty of plumage than melody 
of voice, their colouring being as varied as that of 
the flowers, but in the colder belts splendid 
songsters fill the air with thrilling notes. A list 
of the birds of the country includes about four 
hundred varieties. Sperm and greyback whales, 
seals, and sea-lions abound in the western waters 
of Lower California and in the Gulf of that name. 
The waters of both coasts, a3 well as the rivers and 
mountain streams, teem with a great variety of 
fish.- Since the year 1891 the Government has 
devoted much attention to fish culture, and has 
established hatcheries and introduced large quanti- 
ties of carp, trout, and salmon trout, Alligators 


exist. Among insects, those claiming attention 
are the cochineal (coccus cacti), and the honey bee, 
because of the excellent materials they produce 
beneficial to industry and commerce. The former 
insect is cultivated in Oaxaca, living on the prickly 
pear cactus, and producing a red liquid dye. 
Winterbotham, the historian, in his history of 
America, relates that the trade in cochineal in the 
city of Oaxaca alone, so far back as the year 1796, 
amounted to 200,000 crowns in value. The bee is 
to be found all over Mexico, busily producing great 
quantities of honey and wax. The silkworm, 
though comparatively neglected, is said to yield 
an annual profit of £8,000. The country offers a 
vast and rich field to the naturalist and entomolo- 
gist for the study of the innumerable species of 
coleoptera, there being no less than 77,000 of these 
catalogued. 


THE CARRARA MARBLE INDUSTRY. 

The principal marbles won at Carrara are 
ordinary white marble, veined white marble, 
bardiglio or ash-coloured marble, and statuary 
marble, which is the scarcest and most valuable. 
In excavation the first operation is to remove 
the overburden and superficial part of the dis- 
aggregated marble in the ordinary way. Having 
opened up the quarry, the primitive method of 
winning consists in utilising the natural fractures 
to the full, and in isolating the block by blasting 
on three planes, the upper one being generally 
free, so that the lower plane and one lateral plane 
alone remain fixed to the parent rock. The usual 
method of conveyance is to place the blocks on 
greased poles, inclined at an angle sufficiently 
elevated to admit of the blocks sliding down to the 
bottom of the valley, whence the blocks are then 
taken by ox-carts or by railway to the marble 
works, or straight to the port of shipment. There 
are 150 works where the marble is cut into sheets 
of all sizes, the hydraulic power being derived from 
small streams utilised for the purpose. Wire saws 
or frame machines, which have knives fixed thereto, 
are lowered to the level of the block, and with 
an oscillating movement cut the block as desired, 
the process being aided by water containing sand 
in suspension. The marble sheets are sold to the 
architectural works, where they are polished and 
worked up. The polishing is done with water and 
emery powder of different degrees of fineness, 
either by hand or mechanically. In the former 
case a piece of wood is first used, afterwards a kind 
of aloe broom, which gives it a final polish, with 
water and the finest emery; in the latter case 
the blocks are placed on fixed tables, brooms with 
a circular movement from a central axis being 
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used, and the flow of water with emery in suspen- 
sion being continuous. 

In 1910 there were 700 quarries with 11,978 
workmen, which produced 362,377 tons of marble, 
of the value of 16} million lire (£651,156), 150 
marble works, and 138 architectural works. In 
the same year Italy herself consumed most of her 
own marble, i.e., 58,721 tons; the United States 
of America came next with 52,429 tons; and then 
the rest of America, 34,588 tons; while England 
came fourth with 31,384 tons. 


CANADIAN ASBESTOS. 


The Province of Quebec contains the principal 
asbestos-producing areas of Canada. The present 
workable deposits lie scattered through the great 
Serpentine range which strikes through the town- 
ships of Broughton, Thetford, and Coleraine. 
The total length of this belt is twenty-three miles, 
with a width varying from 100 feet in the extreme 
easterly part to 6,000 feet in the Mock Lake area. 

The principal deposits, according to the Report 

on the Economic Minerals and Mining Industries 
of Canada, published by the Canadian Department 
of Mines, occur at Thetford, Black Lake, Dan- 
ville, and East Broughton, the first two being 
the most important. The mineral occurs in a 
series of narrow and irregular veins, occasionally, 
though rarely, attaining a width of six inches. 
Veins of three or four inches of fine fibre were, 
when mining started about 1880, quite plentiful ; 
but as the mines increase in depth these appear 
to decrease somewhat in size. The veins reticulate 
through the rock in all directions. The deposits 
are worked by open quarrying, the long- fibred 
asbestos of the larger veins being easily separated 
out, while the smaller material is carefully 
cobbed. This separation was at first accomplished 
entirely by hand, but mechanical treatment has 
been gradually introduced and perfected, until 
now large mills are in operation in which the 
rock is broken and crushed in various ways, and 
the fiberised asbestos is taken up from screens 
by suction fans, and blown into collectors or 
settling chambers. 
- The annual production is now over 100,000 tons, 
Valued at upwards of 3,000,000 dollars. Itincludes 
a wide variety of grades, from the long-fibred crude 
asbestos, valued at 300 dollars a ton, down to the 
shortest mill fibre, valued at only 2 or 8 dollars a 
ton, and “‘asbestic sand,” used for wall-plaster, 
and valued at from 75 cents to a dollar and a half 
a ton. 


EMPIRE NOTES. 


Canada’s Oil Production.—In 1859 the first 
important oil discoveries were made in Canada 
at Oil Springs, in the south-western peninsula of 
-Ontario—a tongue of low, flat, fertile meadow-land, 
lying between Lake Huron on the north and Lake 


November 28, 1913. 


Erie on the south. A little later, oil was discovered 
at Bear Creek, near Oil Springs, and, in the sixties, 
at Bothwell in the adjacent county of Kent. Since 
then other strikes have been made in the peninsula, 
which has been until now the location of the chief 
sources of Canada’s oil supply. In 1907 the total 
yield from these various fields was 779,876 barrels, 
which was reduced to 275,132 barrels in 1911. In 
view of this serious reduction, efforts have been 
made to discover other fields, both in Ontario and 
other Canadian Provinces, and by deep drilling in 
the older fields. In New Brunswick, oil indications 
were found as long ago as 1851, at Moncton, but 
here, as in some other parts of Canada, the dis- 
covery of natural gas put back the search for oil, 
and itself became an important commercial product. 
Huge deposits of oil shale have been found at Albert 
Mines, New Brunswick, in Nova Scotia and New- 
foundland, But it is in the Western Provinces 
that the chief interest of oil prospectors is now 
centred, especially in the neighbourhood of Calgary, 
Alberta. Geological indications show that the oil 
produced in the Devonian rocks has welled up into 
the overlying Dakota sandstone, in which, at Calgary 
and elsewhere, oil and gas have been found. The 
prevalence of these formations in many parts of 
Alberta, Saskatchewan and Manitoba indicates the 
possibility of oil reservoirs distributed through a 
wide-spread area. A very important discovery has 
just been made about fifteen miles south of Calgary, 
where oil of high grade has been struck. In a 
report on the test of this oil, it has been stated 
that it shows a 90 per cent. gasolene content, which 
means that the crude petroleum in its refined state 
yields 90 per cent. gasolene. The specific gravity 
of this oil was found to be 62°5 Beaumé, or °734 
specific gravity compared with water. The specific 
gravity of the distilled gasolene was 67°5 Beaumé, 
or ‘710 as compared with water. The quality of 
the oil, which bears a close resemblance in specific 
gravity to the oi] from West Virginia, is presumed 
to be so high because it is forced up, refined by 
nature, through a peculiar stratum of formation. 
This oil is being sold in Calgary, as fast as it is 
brought in, at thirty cents per gallon, and is used, 
as it is, to run automobiles and tractors. The 
value of this recent discovery, if further develop- 
ments maintain the supply, will be difficult to 
over-estimate, not only to the Province of Alberta 
but to other Provinces, where similar indications 


~ will be carefully followed up. 


The Preservation of the Bison.—Mr. Maxwell 
Graham, chief of the Zoological and Animal 
Division of the Dominion Parks Branch of the 
Department of the Interior, has, in a recent inter- 
view reported in the Canadian Gazette, given some 
interesting and useful particulars as to what Canada 
is doing to preserve the native fauna of the country. 
The subject is one of importance in view of the 
insufficiency of the Canadian meat supply, which 
not only.renders the adoption of mixed farming 
and cattle-breeding necessary, but also has given 
rise to the. inquiry as to the advisability of 
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encouraging the cross-breeding of yak and bison 
with domestic bovines. The Dominion Parks 
Branch has seven parks under its administration— 
the Rocky Mountains Park, on the eastern slope 
of the Rockies, with an area of 1,800 square miles, 
first established in 1887; Yoho Park, on the 
-western slope of the Rockies, with an area of 
560 square miles, established in 1901; Glacier 
Park, at the summit of the Selkirks, 468 square 
miles, established in 1888; Walton Lake Park, in 
Southern Alberta, 13:5 square miles, established 
in 1895; Jasper Park, in Northern Alberta, on the 
“Grand Trunk Pacific Line, through the Yellow- 
head Pass, 1,000 square miles, established in 1907. 
There are also the following reservations for the 
protection of bison, etc., which have this year been 
made parks: Buffalo Park, near Wainwright, an 
area of 104,000 acres entirely fenced, which was 
made a reserve in 1909; and Elk Island Park, near 
Lamont, Alberta, 169 square miles, established in 
1899. The Government protects all mammal and 
bird life, as well as trees, in these reserves. About 
1,600 head of bison are maintained in these parks 
in a state of semi-captivity. The total number of 
calves successfully raised during the present year 
will amount to over 300. There have been no 
losses in the herd through diseases during the 
past year. In the region bounded on the west by 
the Cariboo Mountains, on the south by the Peace 
River, on the east by the Slave River, and on the 
north by an imaginary line from the: Cariboo 
Mountains to the Slave River, is a district of about 
8,000 square miles of dense forest, interspersed with 
park-like meadows abounding in lush grass and 
herbage. Here is to be found the wood bison, a 
larger animal than the bison of the plains and 
more true to type. It has been proposed to 
establish a sanctuary here for the preservation 
of these animals, as the country is, at present, 
very sparsely, if at all, settled. In the same 
district are moose, woodland cariboo, and many 
valuable fur-bearing animals. Mr. Graham has 
gathered some useful information on the subject 
of the cross-breeding of bison and cattle, with the 
view of producing, if possible, a new race of cattle 
more fitted to withstand the rigours of the climate 
in the northern portion of the Dominion. 


The Eucla Artesian Basin, Western Australia.— 
A large and promising area of pastoral country is 
likely to be opened in the Eucla district, through 
which the trans-continental railway from Kal- 
goorlie to Adelaide will pass. Reports had been 
received of the pastoral possibilities of this district 
as far back as 1870, when Mr. (now Sir) John 
Forrest visited it; and, in 1896, Mr. Arthur 
Mason, surveyor, who had been instructed by the 
Government to examine the district, reported it 
to be **one of the grandest grazing lands in the 
world.” He described it as covered with many 
varieties of grasses (kangaroo, couch, umbrella, 
wild oats, barley, etc.), numerous flowers (Star of 
Bethlehem, marguerites, Sturt peas, everlastings, 
etc.), and several shrubs (salt, blue and cotton 
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bush, pig face, wild grape; marsh mallow, and red 
creeper). One or two efforts have been made to 
graze sheep and cattle in various parts of the 
district, but the need of stock-water, or permanent 
wells, rendered the attempt unsuccessful. Within 
the last few years, however, artesian water has _ 
been found by a Government boring party, who 
were able to report, as the result of a series of 
bores put down over a distance of 140 miles, the 
existence of a good body of sub-artesian water, at a 
maximum depth of 420 feet, but becoming rapidly 
shallower (800 feet) further inland. After the 
discovery of water, a rush for land set in, the 
result being that upwards of nine million acres 
were granted on leases within eighteen months. 
The areas leased are some distance from the 
proposed line of railway, as the Government have 
reserved forty miles on each side of the line, which 
can only be taken on a yearly tenure. In regard 
to the climate of the district, it is described as 
salubrious and healthy. The opening up of these 
lands, on the advent of the railway, will be of 
considerable advantage to Western Australia, and 
will give a great impetus to its pastoral industry. 


Australia’s Trade in Rabbits.—The introduction 
of the rabbit into Victoria, by the well-intentioned 
but unwise settler of many years ago, has been, 
and in a measure still is, the source of very 
considerable loss to the agricultural industry of 
the Commonwealth. But out of the evil may 
ultimately come forth good, if the measures that 
have been and are being adopted, by closer settle- 
ment and in other ways, result in checking the 
undue increase of the rabbits, and if fuller use can 
be made of them as a source of food supply. In 
regard to the latter, it is satisfactory to note that 
a large industry has been established, in order 
to meet the growing demand for cheap food in 
Australia itself, and to meet, also, the requirements 
of an export trade. As in the case of cattle, the 
introduction of the refrigerating chamber has 
rendered it possible to establish an export trade, 
the dimensions of which are already considerable, 
and will become more so as improvements are 
made in the selection and packing, and the needs 
of the oversea markets are studied. At the first 
the trade was marked by many vicissitudes, the chief 
of which arose from the ignorance of the exporter, 
who appeared to think that quantity, rather than 
quality, was the thing required. The result was 
that many importers dropped the trade, until the 
demand became so strong, and the methods of 
the exporter so much improved, as to render the 
importation profitable. The supply of rabbits for 
export fluctuates, but it is stated that the minimum 
may be placed at 500,000 crates, each containing 
two dozen unskinned rabbits, or, as they are called 
in the trade, “rabbits in fur.” Skinned rabbits, 
for which there is a comparatively small demand, 
go from thirty to thirty-six to the crate. The 
“ Official Year Book” shows that from- 1907-11 
the exports of frozen rabbits and hares from 
Australia were as. follows :—1907, 21,296,000; 
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1908, 15,208,000 ; 1909, 18,362,000 ; 1910, 19,304,000; 
and 1911, 16,724,000. Hares are not distinguished 
from rabbits in the official returns, but the total 
number at present is not great. New Zealand’s 
exports are much smaller than those from Australia, 
the figures for the years 1907-11 being 3,327,000, 
2,654,000, 2,974,000, 3,189,000, and 3,642,000 
respectively. Four or five years ago the wholesale 
price for rabbits was from 15s. to 16s. per crate, 
but to-day it is alleged the price must be from 17s. 
to 18s. to show a profit. The reason given for the 
increased price is said, by exporters, to be the 
higher price they have to pay the trappers, and 
the advance in the cost of labour and material for 
packing. The present price is reported to be 
rather too high for the London market, and 
importers complain that while the quantity sent 
is good, the grading might be better. If these 
points can be adjusted, a large increase of the 
trade may be anticipated. 


New Zealand’s Health Statistics.—New Zealand 
claims to be the healthiest country in the world, 
and the returns to hand for March last certainly 
go far to justify the claim. The latest death-rate 
is given as 8°87 per thousand, which is one-third 
less than that of the United Kingdom, about half 
the German rate, and still less than that of other 
European countries. Further, the birth-rate, 
26°4 per thousand, is higher than that of the 
British Isles—a fact to be noted, in view of the 
alleged low birth-rate of Australasia. An additional 
and emphatic proof of the health conditions of the 
Dominion is furnished by the death-rate among 
children under one year old, which is givenas 51 per 
thousand, which compares with 250 for Russia, 170 
for Germany, 107 for the United Kingdom, 72 for 
Norway and Sweden, and 68 for the Commonwealth 
of Australia. It appears that the members of the 
Parliamentary party who have just returned from 
their visit to the Oversea Dominions, were struck 
with the fine and healthy appearance of the chil- 
dren and young people in Australasia, and with 
the virility and grace of the young men and women. 
In view of the opinion some people had formed, 
that the young manhood and womanhood of 
Australia was given to height and slimness, and 
that the coming generations of Australia were not 
likely to equal in strength and stamina their 
energetic forbears, the above facts are worth 
grateful pondering. To this may be added some 
reflection on the recent decision of the authorities 
governing the athletic contests in our universities, 
that no Rhodes scholar over twenty-four years of 
age should be allowed to compete, as in previous 
contests they have proved so abnormally successful. 


The Prospects of Paper-making in India.—The 
Times of India asks why there is not @ flourishing 
paper-making industry in India? It states that 
while thousands of tons of paper are imported into 
the country every year, the Indian forests abound 
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in materials suitable for paper-making, although, 
according to general opinion, the raw material is 
not available. Special investigations, however, 
have shown that this apprehension is unfounded. 
Mr. W. Raitt, of the Imperial Forest Research 
Institute, has already issued various reports on 
the subject, and another has just been published 
with regard to the utilisation of Savannah grasses. 
Mr. Raitt shows that unbleached pulp can be 
made from these grasses in local paper-mills for 
less than 155 rupees (£10 6s. 8d.), or, in some 
instances, 170 rupees (£11 6s. 8d.) per ton. 
Compared with the cost of pulp of European 
manufacture, this leaves a margin of estimated 
cost of from 35 to 55 rupees (£2 6s. 8d. to 
£3 18s. 4d.) available for manufacturers’ profit and 
payment of freight to customers. Mr. Raitt’s 
investigation of these grasses, therefore, amounts 
to a proof of the prospective economic value of 
large tracts of land hitherto considered unproduc- 
tive, and an addition to the paper and pulp-making 
resources of the country of a supply of raw 
material, which, on the most conservative esti- 
mate, cannot be less than several millions annually. 
These facts are worthy the attention of paper- 
makers in the British Isles, especially those who 
do a large trade with India. 


‘CORRESPONDENCE. 


DICTIONARIES OF THE ENGLISH 
LANGUAGE. 


Major B. Baden-Powell’s reference to Cocker’s 
“English Dictionary . . . Historico-Poetical .. , 
Proper Names, etc.,’’ in the Journal of October 
31st, sent me to my books, from which I have 
drawn the following. The phrase “ According to 
Cocker” seems to have been associated with 
accuracy in figures rather than with accuracy in 
the use of words, and to have been indissolubly 
associated with his various works on arithmetic, 
which were the first of the kind published in 
England, and which passed through one hundred 
and twelve editions. 

References to Cocker’s Dictionary I find very 
scarce. The new Britannica, which, by the way, 
might have benefited from the researches made 
by Dr. J. Westby-Gibson, published in Leslie 
Stephen’s Dictionary of National Biography, in so 
far as De Morgan’s “ conclusive proofs” of forgery 
against John Hawkins are concerned, merely 
mentions the book—“ and the English Dictionary 
(second edition, 1715) issued by Hawkins under 
Cocker’s name, are forgeries also.” 

The titlepage of Cocker’s Dictionary bears, in 
addition to its somewhat lengthy title: “by 
Edward Cocker, the late famous Practitioner in 
Fair Writing and Arithmetic, fram the author’s 
correct copy by John Hawkins.” It is an octavo, 
and bears the date 1704. 
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In regard to. the Arithmetic, Dr. J. Westby- 
Gibson says :— 

“TI, Arithmetical Works —24. ‘Cocker’s Tutor 
to Arithmetic,’ etc. (1664) (the second or letter- 
press part of the ‘ Tutor to Writing and Arithmetic,’ 
No. 13). De Morgan, who thought that the 
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1862, and educated at Eton, Heidelberg, and 
Trinity College, Cambridge, where he took first- 
class honours in classics. In 1887 he was called 
to the Bar by the Middle Temple, but instead of 
practising he joined the firm of Lynch Brothers, 
Eastern merchants, of which he was senior_— 


“arithmetical books attributed to Cocker were 
forged by Hawkins, had not seen this book, which 
gives rules, definitions, and examples. He says 
that the ‘Tutor to Writing and Arithmetick’ was 
only an engraved book of copies and arithmetical 
examples. 25. ‘Cocker’s Compleat Arithmetician,’ 
published before 1669. No copy is known, but in 
Wing’s ‘Ephemeris for Thirty Years,’ London, 
1669, is mentioned ‘“‘ Cocker’s Compleat Arith- 
metician,” which hath been nine years his study 
and practice; the piece so long and so much 
expected.’ 26. ‘Cocker’s Arithmetick, being a 
Plain and Easy Method . . . composed by Edward 
Cocker . Perused and published by John 
Hawkins, Writing Master ... by the author’s 
correct copy,’ 1678. This contains an address by 
John Collins, an early F.R.S. and mathematician, 
certifying his acquaintance with Cocker. The 
name Collins is spelt correctly in the first editions, 
though De Morgan infers forgery from an error in 
the later editions. Hawkins says that the author 
had refused to publish in his lifetime. The work 
is far more learned than the author’s earlier 
‘ Arithmetick’ (No. 24). It is generally said that 
sixty editions of this book appeared; but there 
were probably at least one hundred and twelve, 
including Scotch and Irish editions. An allusion 
in Murphy’s farce, ‘The Apprentice’ (1756), is 
thought by De Morgan to account for the popu- 
larity of the name, but fifty editions had already 
appeared. 27, 28, 29. ‘Cocker’s Decimal Arith- 
metic; His Artificial Arithmetic, or Logarithms; 
His Algebraical Arithmetic, or Equations. Com- 
posed by Edward Cocker ... perused and published 
by John Hawkins,’ &c., 3 parts, 1684, 1685, 8vo. 
These are announced (though De Morgan asserts 
the contrary) in early editions of the ‘ Arithmetic.’ 
A dedication in cipher to John Perkes speaks of 
Hawkins’s labours as an editor, but does not claim 
the authorship. Hawkins’s own works are very 
inferior.” 

Even the very full article on the “ Dictionary ” 
written for the new Encyclopædia Britannica— 
extraordinary from an English point of view for its 
fulsome comparison of the Century Dictionary (a 
mere Americanised edition of Dr. Annandale’s 
“ Imperial”) with Dr. Sir James A. H. Murray’s 
historic masterpiece—makes no reference whatever 


to Cocker or Hawkins. 
FRANK H. VIZETELLY. 


New York, November 14th, 1913. 


OBITUARY. 


Henry Frsnis Brosse Lyncou.—Mr. H. F. B. 
Lynch died on the 24th inst. at Calais, as he was 
returning to London from Paris. He was born in 


partner. ; 

Mr. Lynch was, perhaps, best known as an 
extensive traveller in the countries between India 
and the Mediterranean, which he visited for the 
purposes of scientific, political, and commercial 
research. On his first journey, which was made in 
1889, he rode on horseback to Alexandretta, Aleppo, 
and Diarbakir, and returned on a raft down the Tigris. 
to Baghdad. He inaugurated a new river service 
under the British flag on the Karun River, and 
travelled from the Karun across the Bakhtiari 
mountains to Isfahan. He surveyed a new trade~ 
route into Persia, now known as the “ Lynch 
Road”; this is 270 miles long, and was opened, 
thanks to the assistance given by his firm, in 1900. 
His second journey extended over 1893-4, when he 
visited the Caucasus and Armenia, and climbed 
Mount Ararat. In his third journey, in 1898, he 
revisited Armenia, and surveyed the great crater 
of Nimrud. In 1910 he published ‘ Armenia: 
Travels and Studies,” a work in two volumes, and 
in the following year a map of Armenia. 

In 1906 Mr. Lynch was returned to Parliament 
as Liberal member for the Ripon Division of the- 
West Riding, and he remained in the House of 
Commons till 1910, when the Unionists regained. 
his seat. He was deeply interested in social 
questions, and was associated with the work of 
Toynbee Hall. 

Mr. Lynch joined the Royal Society of Arts in. 
1902, and on several occasions took part in. 
discussions on subjects connected with the Middle 
East. 


NOTES ON BOOKS, 


ENGLISH INDUSTRIES OF THE MippLE Aczs. By 
L. F. Salzmann. London: Constable & Co. 
6s. 6d. net. 


Since the publication of “A Short History ‘of 
the English People,” a reasonable amount of the 
attention of historical writers has been diverted 
from the lives of monarchs, the description of. 
battles and the discussion of political questions, to. 
the meaner topics of commerce, industry, econo-- 
mics and invention. Green, though he set a good. 
example, was not always minutely accurate in 
detail, for he thought that Watt invented the. 
steam-engine, and, indeed, some of his followers. 
might have benefited by a study of the dreary 
annals of the Patent Office, since it is in the 
paths of technical detail that the unwary writer 
on industrial history finds his pitfalls. The reason. 
that they are difficult to avoid—and perhaps. 
nobody who has written on industrial history has. 
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always avoided them—is that the subject is not 
one, but manifold. Nobody is competent to treat 
the industrial history of a country or a period as a 
whole. He may be familiar with the technics of 
one branch of manufacture, he can hardly be 
acquainted with those of a dozen branches. He 
may be qualified to write about pottery or iron- 
making or glass, but he is not likely also to 
have a competent knowledge of weaving or clock- 
making or shipbuilding. The older writers on 
industrial subjects wrote about special trades, the 
cotton trade, the iron trade, the wool trade, and 
soon. Therefore they got their technology right, 
but they were often a little doubtful in their history, 
especially their early history, and their economics 
were not always unquestionable. Nowadays our 
historians are better supplied with historical 
and economic material. The publications of the 
Record Office, and the classification by that Office 
of as yet unpublished records, with the similar 
publication of municipal records, have provided 
a store of historical information only available 
since the later years of the last century. The 
growth of the study of economics (due to no small 
extent to the London School), and the special 
researches of certain living writers, have extended 
our knowledge and ensured a better method of 
treatment on the part of technical writers. 
And since it is the very earliest stages of our 
industrial progress of which we naturally know 
least, so Mr. Salzmann’s effort to throw some 
light on those distant periods may be cordially 
welcomed. He refuses to take us beyond Tudor 
times, and makes out what he doubtless considers 
a good case for his refusal; but if must be re- 
membered that he leaves us on the very threshold of 
English manufacturing industry. Till, say, the end 
of the seventeenth century, we were not a manu- 
facturing people at all. We were agriculturists, 
and little else. Our industries were in a semi- 
barbarous condition, sufficient only for our own 
elementary needs, if that. Their origins must be 
sought in Southern Europe and in the Hast. 
That, however, is another matter—matter for a 
longer story, and one not likely yet awhile to find 
its teller. In the meantime, Mr. Salzmann has 
done a very useful piece of work, and one to be 
commended to the notice not only of the few who 
are interested in industrial history, but of all 
students of the history of England. He has col- 
lected a very great amount of information about 
industrial matters in England before the age of 
Elizabeth, and has arranged it clearly and con- 
veniently under suitable heads. His classifica- 
tion includes coal mining, the mining and 
manufacture of iron, lead, and tin; the quarrying 
of stone, etc.; metal-working, pottery and glass, 
clothmaking, leather, brewing. Some of the in- 
formation has of necessity been published before ; 
but so far as the present writer is capable of 
judging, the bulk of it now appears to be printed 
for the first time. It might not be difficult to 
suggest additions—some may be found in Mr. 
Wheatley’s recent articles on ‘Charcoal Iron- 
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works.” * But the author would doubtless reply 
with perfect justice that he had not attempted an 
exhaustive record, or to include all the material 
at his command. His treatment of a difficult 
subject is judicious, and his treatise is one of 
genuine value because it covers fresh ground. 


A History OF EMIGRATION FROM THE UNITED 
Kinepom TO NORTH AMERICA, 1763-1912. By 

. Stanley C. Johnson, M.A. London: George 
Routledge & Sons, Ltd. 6s. net. 


A great many papers on the various aspects of 
emigration have been read before learned societies ; 
a great many articles have been printed in 
magazines and reviews; and a great many docu- 
ments, official and otherwise, have been published 
giving statistics of the number of emigrants; but 
this appears to be the first attempt to give in con- 
nected form anything like a complete account of 
the tide which began flowing from these shores 
towards North America in the middle of the 
eighteenth century, and has continued in a con- 
stant, if fluctuating, stream ever since. The event 
which gave the movement its first start was the 
Treaty of Paris of 1763, for by this Great Britain 
not only retained the original thirteen States of 
North America, but also added to her dominions 
the territory of Canada and its dependencies. The 
effect was almost instantaneous. In the period 
1769-74 psople began to emigrate from Irish ports 
at the rate of nearly 9,000 per annum; while the 
Scottish Highlanders discovered that the rocks of 
Sutherland and the Hebrides, though they were 
not yet converted into deer forests, yielded them a 
very poor living, and they were leaving their native 
shores at the yearly rate of 20,000 souls. 

The figures of emigration have, of course, varied 
greatly at different periods. In times of war they 
have naturally fallen very low. Thus in 1815 the 
outflow to North America was 1,889 persons, and 
again, during the Crimean War and Indian Mutiny, 
the numbers were very small. But between these 
times they increased enormously, until in 1852 
they reached the total of 277,134, out of a popula- 
tion for the British Isles of 24,309,346, a result, as 
Mr. Johnson says, “ probably without parallel in 
the history of any civilised country.’ Recent 
times certainly have shown much higher figures: 
in 1910 the outward flow numbered 499,669, and 
in 1911, 464,330 souls; but the proportion of these 
to the total population was not so great as that 
of the early ’fifties. 

Those luckless emigrants who crossed the 
Atlantic before the journey had been shortened 
by steam had to face terrible hardships. Before 
1803 there was no legislation to restrict the 
carriage of emigrants to America, and conse- 
quently unseaworthy boats were used, the pro- 
visions were dreadful, and practically no attempt 
was made to provide the passengers with comforts 
of any description. In the case of one vessel 


+ Journal, Vol. LXI. pp. 961 and 977 (September 19tb and 
26th, 1913). 
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which arrived at Nova Scotia from Ireland in 1827, 
it was reported that five persons had died during 
the voyage, thirty-five were left at Newfoundland 
as too ill to proceed, and one hundred and twenty 
‘were suffering from typhus. Lord Durham, who 
presided over a commission appointed to inquire 


into the question, wrote in his report of 1839: “T 
am almost at a loss to describe the state in which 
the emigrants frequently arrived: with few ex- 
ceptions, the state of the ships was quite abomin- 
able; so much so, that the harbourmaster’s 
boatmen had no difficulty, at the distance of 
gunshot, either when the wind was favourable or 
in a dead calm, in distinguishing by the odour 
alone a crowded emigrant ship. I have known as 
many as thirty to forty deaths to have taken place, 
in the course of a voyage, from typhus fever on 
board of a ship containing from 500 to 600 
passengers.” 

By an Act passed in 1835, emigrant ships were 
‘required to carry a surgeon, but only when a 
hundred or more people were on board. It may 
be doubted, however, whether the plight of the 
passengers was much improved by this provision, 
for no restrictions were made as to the qualifica- 
tions of the surgeons. These were sometimes of 
the lowest, for Lord Durham quotes the case of 
one who reported that the captain had fractured 
both the tibia and fibula of his arm. In most 
people, of course, these are bones in the leg. 

Mr. Johnson has made a careful and thorough 
investigation of his subject, and his book is a 
valuable addition to the series of monographs 
by writers connected with the London School of 
Economics, which is published under the editor- 
ship of the Director, the Hon. W. Pember Reeves. 


An OUTLINE History or CuHina. Part II. By 
Herbert H. Gowen, D.D., F.R.G.S. Boston: 
Sherman, French & Co. $1.20 net. 


In this second part of his work Dr. Gowen traces 
the history of China from the establishment of 
the Manchu Dynasty in 1644 to the present day. 
The book is aptly 7 „ibed by its title. It tells 
the principal events in the political and military 
history of China, and gives as good an account as 
the limits of space allow to the literature, art and 
philosophy of the country. As a period of over 
two centuries and a half is covered in some two 
hundred pages it will be obvious that the author 
makes no claim to be exhaustive in his treatment ; 
at the same time it will be equally clear to his 
readers that this brevity is due not to any lack of 
material but to a desire to place in the hands of 
the public a much needed text-book containing in 
brief and handy form a sketch of Chinese history. 
Dr. Gowen knows the country well, and at the 
present time holds the post of Lecturer on Oriental 
History at the University of Washington. 

Among the most interesting passages in the 
book is a fine appreciation of Sir Robert Hart, 
the able administrator who did so much to reduce 
the Chinese customs to an orderly system. An 
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excellent account is also given of the great revolu- 
tion which put an end to the Manchu Dynasty 
and turned the Celestial Empire into the Chinese 
Republic. i 


GENERAL NOTES. 


Sır Isaac Newron’s HousE.—No.35, St. Martin’s 
Street, Leicester Square, the house in which Sir 
Isaac Newton lived for sixteen years, is now in the 
hands of the housebreakers. A memorial tablet 
was affixed to the house by the Society of Arts in 
1881, commemorating the fact that it had been 
Newton’s residence. The house had a history of 
singular interest. Newton was visited there by 
nearly all the famous men and women of his 
day, including Wren, Sloane, Swift, Arbuthnot, 
Bathurst, De Moivre, Chesterfield, Addison, the 
Duchess of Queensberry, and Lady Betty Ger- 
maine. After Newton’s death the house passed 
into the possession of Dr. Martin Burney, the 
father of Fanny (Madame d’Arblay), and it was here 
that she wrote her first novel, “ Evelina.” 


HomMsE-GRown Topacco.—The Report of the 
Commissioners of H.M. Customs and Excise for 
the year ended March 31st, 1913, contains some 
interesting figures relating to the increase of home- 
grown tobacco. In 1906 the amount was 7,353 lbs., 
all of which was grown in Ireland, and the amount 
of duty paid on this was £736. In the following 
year these figures rose to 20,173 lbs. and £2,113 
respectively; and there has been a constant increase 
until, for the present year, the figures for Irish- 
grown tobacco were 128,997 lbs. Scotch -grown 
tobacco figured in the returns for the first time in 
1911, when 876 lbs. were grown. This year the 
amount was 2,225 lbs. English - grown tobacco 
appeared for the first time in 1912, when 319 lbs. 
were charged with excise duty, and in 1913 this 
sum had risen to 8,004 lbs. The total amount of 
tobacco grown in the United Kingdom and charged 
with excise duty in 1913 was 139,226 lbs., and the 
net duty received was £23,963. The report makes 
no comment on the quality of the tobacco. 


THe Ostrich FEATHER INDUSTRY IN CAPB 
Corony.—One of the most valuable and interesting 
products of the Port Elizabeth district is the 
ostrich feather. A striking illustration of the 
profits in ostrich farming is found in the report in 
a local newspaper that a man in the Oudtshoorn 
feather district has recently leased 290 acres of 
land for a period of ten years for £1,562 per annum. 
In the same district 35 acres of land sold for over 
£6,000. Lucerne production for ostrich food is 
presumably responsible for these remarkable prices. 
Probably 90 per cent. of the trade feather-producing 
ostriches in the world are in Cape Province, and 
by far the greater proportion of these are within 
the Port Elizabeth district. Never in the history 
of the trade has any year shown more satisfactory 
business transactions than 1912. 
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THE PRopUCTION oF CHIanTI Wines. — During 
the past year there has been considerable interest 
manifested in Italy, especially in the provinces of 
Florence and Arezzo, in the development of a 
high-class white Chianti wine. The difficulty 
generally encountered in making white Chianti is 
the tendency towards cloudiness. Excellent results 
in clarifying white wine have been obtained recently, 
it is said, by the use of casein of milk in the pro- 
portion of 0°35 to 0°7 of an ounce of casein dissolved 
in water to every 2°64 gallons of wine. 


” THE Syrian Lace Inpusrry.—The manufacture 
of crochet lace has in recent years attained con- 
siderable importance in Syria. Comparatively 
cheap labour and emigration have helped to 
develop this industry. The men emigrating to seek 
their fortunes in distant lands usually leave their 
families in their native villages to wait until they 
can afford to send for them, or are able to return 
themselves with their savings. The women prefer 
to work at home, where they can take care of their 
children, rather than accept a higher wage at a 
factory. Practically the entire production of lace 
up to 1911 was shipped to the United States, where 
it came into direct competition with Irish lace, 
and was actually known as Syrian - Irish lace. 
In 1912 the industry reached its maximum develop- 
ment, employing about 30,000 women. The exports 
to the United States alone amounted in value to 
£85,000. New markets were opened in Brazil, 
Argentina, and France. Irish thread, such as is 
used in the production of Irish lace, was gradually 
being substituted for the French cotton thread— 
the business was, in fact, booming—when the 
United States suddenly ceased buying, orders were 
cancelled, and the entire trade came suddenly to a 
stop. The outlook for the future is gloomy for the 
lace workers in Syria, and many are on the point 
of leaving their homes to seek for work in North 
or South America, 


THE CULTIVATION OF CARDAMOMS IN CEYLON.— 
Nearly every tea planter in Ceylon devotes a small 
proportion of his estate to the cultivation of 
cardamoms as a side issue. The cardamom in 
England and Germany especially has an important 
use inthe manufacture of medicines as astimulant 
aromatic, and to neutralise unpleasant tastes in a 
variety of medicines. In northern Europe carda- 
moms are used as a spice for flavouring cakes and 
in the preparation of liqueurs. In Germany the 
perfectly dried seeds or capsules are sold by almost 
every grocer as a spice for curry and for home- 
made curry powders. They are also ground in 
little spice mills, and the powder is used in making 
certain kinds of bread, in the preparation of 
sausages, in cookery, and in tinning fish, The 
essential oil of cardamoms is now being used 
by some of the largest perfumers in France and 
the United States. The oil retains its qualities 
for an indefinite period, if kept in well-stoppered 
bottles, In India the well-to-do native classes 


make large use of cardamoms in cookery, flavour- 
ing curries, cakes, and confectionery. On the 
Ceylon plantations coolies gather by hand the 
cardamom seed capsules, which, spread on trays, 
slowly bleach and dry in the sun, and are then 
clipped, graded, and packed in boxes or bags of 
50 to 100 Ibs. for export. Of late a strong demand 
has arisen from India for dried green cardamoms, 
which are more highly flavoured than the bleached 
cardamoms. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


DECEMBER 8.—JOHN CHARLES Umney, F.C.S., 
“ Perfumery.” THomas Tyrer, F.I.C., F.C.S., 
will preside. 

DECEMBER 10.—T. THORNE BAKER, “ Applica- 
tions of Electricity to Agriculture and Life.” 


DECEMBER 17.—ArtHuR FELL, M.P., ‘* The 
Channel Tunnel.” Lorp RotHerRHam will 
preside. : 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


E. G. Coxer, M.A., D.Sc., Professor of 
Mechanical Engineering and Applied Mathe- 
matics, City and Guilds of London Technical 
College, “The Measurement of Stresses in 
Materials and Structures.” Three Lectures. 


Syllabus, 


LECTURE I.— DECEMBER 1.— Mechanical Measure- 
ments. The relation of strain to stress—Strains in 
engineering materials for ordinary working loads— 
Strain measurements in tension members, beams 
and columns. The determination of stress dis- 
tribution in structures and machines—Materials 
which give large elastic strains—The measurement 
of stress at a point—The use of models of engineer- 
ing structures for determining stress distribution. 


LECTURE II.—DEcEMBER 8.— Electrical Measure- 
ments. The thermal effect of load and its applica- 
tion to the measurement of stress intensity. 
Thermo-electric measurements of stress in tension 
and compression members—Radiation and con- 
duction effects—The measurement of stress dis- 
tribution in a beam—tThe stress distribution in a 
column — The effect of shear stress — Thermo- 
electric effects of stress in metals. 


LECTURE ILI.—DECEMBER 15.— Optical Measure- 
ments. The temporary double refraction produced 
by stress in transparent materials and its applica- 
tion to the measurement of stress distribution— 
Law of optical effect. The distribution of stress 


t 
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in straight and curved members of structures— 
Lines of principal stress—The effects of holes, 
notches, and rivets. The stress distribution in 
models of various engineering structures and 
machines, 


— a 


Papers to be read after Christmas :— 


Sır Wintiam ABNEY, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 

Epwarp F. Srranee, R.E. (Hon.), ‘“ Japanese 
Colour Prints.” 

Siz Sipney Les, B.A., D.Litt., LL.D., Editor 
of the ‘‘ Dictionary of National Biography,” 
‘‘Shakespeare’s Life and Works.” (Aldred 
Lecture.) 

A. J. WALLIS-TAYLER, Assoc.M.Inst.C.E., 
_ “ The Preservation of Timber.” 

GEORGE Henry Gass, “The History of the 
Microscope.” 

R. A. PEDDIE, 
Printing.” 


“The History of Colour 


B. T. Batsrorp, ‘“ The Production of a 
Book.” 

WituiAm REGINALD Ormandy, D.Sc., F.C.S., 
M.I.Automobile Eng., “ Alcohol as a Motor 
Fuel.” 

Francis W. Goopenoucn, ‘Coal Gas as a 
Fuel for Industrial Purposes.” 

W. S. Rocers, “The Modern Poster, its 
Essentials and Significance.” 

W. B. Borromrey, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.”’ 


Ernest Kitpurn Scorr, <A.M.Inst.C.E., 
M.I1.E.E., “ Electric Train-Lighting Systems.” 

Mason E. H. M. Leaeert, R.E., D.S.O., 
Managing Director British East Africa Corpo- 
ration, ‘ The Economic Development of British 
East Africa and Uganda.” 

Mrs. VILLIERS Stuart, “ Indian Gardens.” 

Mazor Percy MoLEsworTH Sykes, C.M.G., 
C.I.E., “ Khorasan.” 

E. A. Gar, C.S.I., C.LE., Member of the 
Executive Council, Bihar and Orissa, ‘“‘The 
Indian Census.” 

SIR ROBERT WiLLIaAMm Perks, Bart., Assoc. 
Inst.C.E., “The Montreal, Ottawa and Georgian 
Bay Canal,” 

GrorRGE C. Bucuanan, C.I.E., M.Inst.C.E., 
Chairman of the Rangoon Port Trust, 
« Rangoon,” 


/ 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 43 


_ 


Dr. F. Moutwo Perkin, F.I.C., F.C.S., “ The 
Oil Resources of the Empire.”’ 


Proressork W. PorrLeweLt Broxam, B.Sc., 
F.I.C., F.C.S., Research Chemist in charge of 
the Dalsingh Serai Research Station for Indigo 
(Government of Bengal) and later Research 
Chemist for Indigo (Government of India), 
‘The Cultivation and Manufacture of Indian 
Indigo.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


January 15, February 12, March 19, April 28, 
May 21 


CoLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
February 3, March 3 and 31, May 25 (Monday). 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 

Sır CHARLES WALDSTEIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, “The Relation of In- 
dustry to Art.” Three Lectures. 

January 19, 26, February 2. 


JOSEPH PENNELL, President of the Senefelder 
Club, ‘‘ Artistic Lithography.” Three Lectures. 
February 16, 23, March 2. 


WILLIAM ARTHUR Bong, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 

WILLIAM Burton, M.A.,F.C.S., “ Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


JUVENILE LECTURES. 
Wednesday evenings, at 5 o’clock :— 

R. P. Howerave-GranaM, M.I.H.E., Lecturer 
at the City and Guilds of London Technical 
College, “Electrice Vibrations and Wireless 
Telegraphy.”’ Two Lectures. The Lectures will 
be fully illustrated with simple experiments. 

January 7, 14. 


Cops LECTURES. 
Tuesday afternoons, at 4.30 o’clock :— 


H. PLUNKET GREENE, “The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. i 

May 12, 19, 26. 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, DECEMBER 1...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Professor E. G. Coker, ‘‘The Measurement of 
Stresses in Materials and Structures.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. E. K. Rideal, “The Corrosion and Rusting of 
Iron.” 

Chemical Industry, Society of (London Section), at 
the Chemical Society, Burlington House, W., 
8 p.m. Dr. E. J. Russell and Mr. Buddin, ‘“ Use 
of Antiseptics for Soil Sterilisation Purposes.” 

Marine Engineers, Institute of, 58, Romford-road, 
E., 8 p.m. Mr. G. A. O'Neill, “ Notes on the 
Upkeep and Management of Boilers in a Tramp 
Steamer.” 

Swiney Lectures on Geology, at the Imperial College 
of Science, South Kensington, 8.W.,5p.m. Dr. T. J. 
Jehu, “The Natural History of Minerals and 
Ores.” (Lecture IT.) 


Chadwick Public Lectures, at the Institution of 


Civil Engineers, Great George-street, S.W., 
8.15 p.m. Mr. W. A. Willis, ‘‘ House Drainage 
Law.” (Lecture ITT.) 


TUFSDAY, DECEMBER 2...Swiney Lectures on Geology, at the 
Imperial College of Science, South Kensington, 
S.W., 5 pm. Dr. T. J. Jehu, “The Natural 
History of Minerals and Ores.” (Lecture III.) 
London Society, at the Royal United Service 
Institution, Whitehall, S. W., 8.30 p.m. 
Civil Engineers, Institution of, Great George-street, 


S.W., 8 p.m. Mr. B. H. Henderson, ‘‘ The 
Transandine Railway.” 
Photographic Society, 35, Russell-square, W.C., 


Sp.m. 1. Mr. A. J. Bull, ‘‘ Comparative Spectra 
with the Open Arc and with the White Flame Arc.” 
2. Mr. J. McIntosh, ‘‘ Special Methods of Dealing 
with Screen Plate Transparencies.” 

Rontgen Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8.15 p.m. 
1. Professor W. G. Duffield, “‘ Sterilisation of Milk 
by Electrified Gas.” 2. Dr. Hampson, ‘On the 
Use of Graduated Radiometers in Measuring Dose 


of X-rays.” 3. Mr. C. E. 8. Phillips will exhibit 
and describe some New Radium-Emanation 
Applicators. 


WEDNESDAY, DECEMBER 3...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. J. C. 
Umney, “ Perfumery.” 


Civil Engineers of Ireland, Institution of, 35, Daw- 
son-street, Dublin, 8 p.m. 
Geological Society, Burlington House, W., 8 p.m. 


Cymmrodorion Society, 20, Hanover-square, W., 
8 p.m. Very Rev. Dr. H. D. M. Spence-Jones 
(Dean of Gloucester), ‘The Celtic Church: a 
Tragedy in History.” 

Public Analysts, Society of, at the Chemical Society, 
Burlington House, W., 8 p.m. 1. Messrs. W. H. 
Woodcock and B. Blount, “ Sulphuretted Hydro- 
gen from Artificial Graphite.” 2. Mr. C. Simmonds, 
“ The Determination of Strychnine in the Presence 
of Quinine.” 3. Messrs. S. H. Collins and H. Blair, 
“ The Rate of Liberation of Hydrocyanic Acid from 
Linseed.” 4. Mr. G. D. Elsdon, “ The Composition 
of Palm-Kernel Oil.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
5.30 p.m. Mr. H. Kempton Dyson, “ Reinforced 


Concrete.” (Lecture IV.) ' 
Entomological Society, 11, Chandos-street, W., 
8 p.m. 


* 


November 28, 1913. 


Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Mr. F. E. Howard, “ Mediæval Roofs.” 


Aëronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Captain 
C. M. Waterlow, “ The Coming Airship.” 


THURSDAY, DECEMBER 4...Cyclists’ Touring Club (Metro- 
politan Association), at the ROYAL SOCIETY OF 
ARTS, John Street, Adelphi, W.C., 8 p.m. 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 
1. Professor J. Percival, “ Wild Wheat from Mount 
Hermon, Triticum dicoccoides Koern.” 2. Mr. F. 
Enock, “ Neurvotes, a New Genus of Mymaride, 
from Hastings.” 3. Mr. A. 8. Horne, ‘‘ A Contri- 
bution to the Study of the Evolution of the 
Flower ; with special reference to the Hamameli- 
dace, Caprifoliacese and Cornacex.” 4. Mrs. 
Longstaff, ‘‘ The Mollusca of the River Nile.” 

Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 7.30 p.m. Mr. 
P. B. Ballard, ‘‘ Left-handedness.” 


Chemical Society, Burlington House, W., 3.30 p.m 
1. Mr. J. T. Cundall, “Action of Sulphuric 
Acid on Copper.” 2. Mr. F. D. Chattaway, “‘ Re- 
actions which occur when Glycerol and Oxalic 
Acid are heated together whereby Formic Acid 
and Allyl Alcohol are produced.” 3. Messrs. T. M. 
Lowry, R. H. Pickard, and J. Kenyon, ‘‘ The 
Rotatory Dispersive Power of Organic Compeunds, 
Part V.—A comparison of the Optical and Magnetic 
Rotatory Dispersions in some Optically-active 
Liquids.” 4. Messrs. R. Robinson and F. S. Kipping, 
“ Organic Derivatives of Silicon. Part XX.—Some 
Condensation Products of Dibenzylsilicanediol.” 
5. Mr. E. R. Watson, “ Relation between Chemical 
Constitution and Depth of Colour of Dyes.” 
6. Messrs. E. R. Watson and K. B. Sen, “Dyes 
Derived from Quercetin.” 7. Messrs. W.~E. 8. 
Turner and C. T. Pollard, ‘‘ An Improved Form of 
Apparatus, based on the Landsberger-Sakurai 
Process, for the Determination of Molecular 
Weight.” 8. Mr.G. W. Clough, “The Rotation of 
Optically-active Derivatives of Succinic Acid in 

* Aqueous Solutions of Inorganic Salts.” (Part L) 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Dr. G. Klingenberg, 
“Electricity Supply in Large Cities.” 

China Society, Caxton Hall, Westminster, S.W., 
8p.m. Mrs. Archibald Little, ‘‘ Changes I have 
Noticed in China.” 


FRIDAY, DECEMBER 5...Engineers, Junior Institution of, at 
the Institution of Electrical Engineers, Victoria- 
embankment, W.C., 8 p.m. Presidential Address 
by Sir Boverton Redwood, ‘“‘ The Future of Oil 
Fuel.” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Mr. E. B. Ellington, 
“ Water as a Mechanical Agent.” 


British Decorators, Iustitute of, Painters Hal, 
Little Trinity-lane, E.C., 8 p.m. Mr. W. J. Pearce, 
“Stained Glass—its Design, Workmanship, and 
Decorative Value.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. (Students’ Meeting.) Mr. H. V. 
Hutt, “ The Liverpool-street Extension of the 
Central London Railway.” 


SATURDAY, DECEMBER 6...Swiney Lectures on Geology, at the 
Imperial College of Science, South Kensington, 
S.W., 3 pm. Dr. T. J. Jehu, “The Natural 
History of Minerals and Ores.” (Lecture 1V.) 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

Monpay, DecemBer 8th, 8 p.m. (Cantor 
Lecture.)  Proressor E. G. Coker, M.A., 
D.Sc., Professor of Mechanical Engineering 
and Applied Mathematics, City and Guilds of 
London Technical College, “The Measure- 
ments of Stresses in Materials and Structures.” 
(Lecture II.) 


WEDNESDAY, DECEMBER 10th, 8 p.m. (Ordinary 
Meeting.) T. THorne BAKER, ‘‘ Applications of 
Electricity to Agriculture and Life.” SIR OLIVER 


Josera Loper, LL.D., D.Sc., Sc.D., F.R.S., 


Principal of the University of Birmingham, will 
preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, December 1st, PROFESSOR 
E. G. Coxer, M.A., D.Sc., delivered the first 
lecture of his course on ‘‘ The Measurement of 
Stresses in Materials and Structures.” 

The lectures will be published in the Journal 
during the Christmas recess. 


JUVENILE LECTURES. 


The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January Tth and 14th, 
1914, at 5 o’clock, by R. P. Howcrave-Grauam, 
M.I.E.E., Demonstrator in Electrical Engineer- 
ing at the City and Guilds of London Technical 
College, Finsbury, on “ Electric Vibrations and 
Wireless Telegraphy.”’ 

Syllabus.— Vibrators in nature — Mechanical 
vibrators—Air-music or sound-waves—Vibrating 
electric discharges and magnetic surges—Their 
wonderful effect and how they light lamps or 


45 


melt metal without visible connection. Electric 
discharges at 800,000 volts and 400,000 vibrations 
per second—Their effeet upon wood, glass, and the 
human body—Invis.ble electric surges and their 
action at a distance—Wireless lighting of vacuum- 
tubes and glow-lamps—lts limitations—The work 
of Professor Hertz and Sir Oliver Lodge—Inaudible 
æther music or electric waves from 40,000 to 800 
billions of vibrations per second—LHlectric waves. 
in nature. Wireless telegraphy—Present attain- 
ment and future possibilities.. 


The lectures will be fully illustrated with 
lantern-slides and numerous simple experiments. 

Special tickets are required for these lectures. 
They can be obtained on application to the 
Secretary. 

A sufficient number of tickets to fill the room 
will be issued to members in the order in which 
applications are received, and the issue will 
thenbe discontinued. Subject to these con- 
ditions, each member is entitled to a ticket 
admitting two children and one adult. Members 
who desire tickets are requested to apply for 
them at once. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary, 


PROCEEDINGS OF THE SOCIETY. 


THIRD ORDINARY MEETING. 


Wednesday, December 8rd, 1913; 
Tyrer, F.I.C., F.C.S., in the chair. 


THOMAS 


The following candidates were proposed for 
election as members of the Society :— 


Chhaganlal, Chimanlal, Lukman Building, Prin- 
cess-street, Bombay, India. 

Illingworth, Mrs, Alfred, Daisy Bank, Bradfora, 
Yorks. 
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Lambert, Daniel Henry, B.A., 37, West-hill, Syden- 
ham, S.E., and 4, Great Winchester-street, E.C. 

Mackellar, Campbell D., 31, South-street, Thurloe- 
square, S.W. 

Singh, Kunwar Chain, M.A., LL.B., Pokaran 
House, Jodhpur City, Rajputana, India. 

Snell, Alfred, Church-street North, Liskeard, 
Cornwall. 

Wilkins, Edward Howard, 18, Poultry, E.C. 


Wyllarde, Miss Dolf, 22, Grosvenor Mansions, 
Victoria-street, S.W. 


The following candidates were balloted for 
and duly elected members of the Society :— 
Ahmed, Pasha (Vice-Admiral, late Hngineer-in- 

Chief, Imperial Ottoman Naval Arsenal), care of 


British Post Office, No. 60 Box, Constantinople, 
Turkey. 


Anderson, Francis, Willoughby-place, Portadown, 
Co. Armagh, Ireland. 

Badgley, Sidney Rose, 6,110, Euclid-avenue, Cleve- 
land, Ohio, U.S.A. 

Barber, Thomas Walter, 
House Fort, Dublin. 

Barnes, Douglas M., Victoria Mansions, 28, Vic- 
toria-street, S.W. 

Beachcroft, Sir Richard Melvill, 24, Palace-court, 
Hyde Park, W. ° 

Bhattacharya, Srijut Annadacharan, M.A., Nazira, 
Sibsagar, Assam, India. 

Blount, Mrs. Ellen S., 11, Queen’s Elm-square, 
Chelsea, S.W. 

Burton, Miss Alice M., 4, Whitehall-court, S.W. 

Burton, George Dexter, 185, 
Boston, Mass., U.S.A. 

Campbell, Kenneth William, care of Messrs. 
Mackenzie & Co., Ltd., Ta, Canton-road, 
Shanghai, China. 

Chan Kee Ong, Kuching, Sarawak, Borneo. 

Crofts, George, Tientsin, North China. 

Cuthbert, Miss Marion, 5, Portland-place, W. 

Dawson, F. G. Royal, Indian Railway Department, 
Calcutta, India. 

Delany, Joseph F., City Hall, Cork. 

Edeleanu, Ion, 57, Redcliffe-road, S.W. 

Edwards, Arthur Cecil, The Oriental Carpet Manu- 
facturing Co., Hamadan, Persia. 

Eiser, T. G., 5, St. John’s Wood-park, N.W. 

Evans, Mrs. Lucy Hamilton, 20, Bolton-street, 
Mayfair, W. 

Gaunt, Gerald R., Springfield Mills, Farsley, Yorks. 

Genth, Miss Lillian Matilde, 27, West 67th Street, 
New York City, U.S.A. 

Gibson, Arthur John, Ph.D., M.A., Bureau of 
Central Sugar Mills, Brisbane, Queensland, 
Australia. 

Gogerly, John, A.M.S.E., Victoria-arcade, Fort, 
Colombo, Ceylon. 


M.I.Mech.E., Pigeon 


Summer-street, 


December 5, 19138. 


Goswami, Srijut Saratchandra, B.A., B.T., Jorhat, 
Assam, India. 

Hammond, John Hays, Jun., B.Sc., 71, Broadway, 
New York City, U.S.A. 

Hord, John S., The Bank of the Philippine Islands, 
Manila, Philippine Islands. 

Jones, Wyndham, Miri, Sarawak, via Singapore. 

Kennedy, Walter, Tay Wharf, Silvertown, E. 

Kenny, Thomas, North Christina-street, Sarnia, 
Ontario, Canada. 

Liang Chi-Chao, 17, Asahi-road, Tientsin, North 
China. 

Lloyd-Jones, Cyril Walter, Secunderabad, Deccan, 
India. 

MacGlashan, John, M.Inst.C.E., The Commis- 
sioners for Port of Calcutta, Chief Engineer’s 
Office, Calcutta, India, 

Malloch, John M., 4, India Buildings, 
14, Bingham-terrace, Dundee, Scotland. 
Man, Sardar Bahadur Sardar Dayal Singh, K.I.H., 
President of Council of Regency, Faridkot State, 

Punjab, India. 

Maxwell-Hibberd, Charles, 
Channel Islands. 

Meeson, Alfred, Downsmede, Hampden Park, 
Eastbourne. 

Nicholson, John Charles, Taymouth House, 201, 
Ambhurst-road, N.E., and Goswell Works, Strat- 
ford, E. 

Perlis, H.H. the Raja of (Syed Alwiibni Almerhum 
Syed Safi), Perlis, Federated Malay States. 

Richardson, George, J.P., Wedderburn, Harrogate. 

Sadir, Maulvi Muhammad, Jorhat, Assam, India. , 

Sahai, Jagada Nand, B.A., 21, Cromwell-road, S.W. 

Sidney, Herbert, 4, St. Paul’s Studios, Baron’s- 
court, W. 

Simpson, Alfred Muller, Young House, Parkside, 
South Australia. 

s'Jacob, H., care of Messrs. Reynst and Vinju, 
Batavia, Java, Netherlands Hast Indies. 

Tachibana, M., Custom House, Dairen, Manchuria, 
China. 

Thornber, Luke, 1, Montagu-road, Burnley, Lanca- 
shire. 

Tittle, Walter E., 900, N. Limestone, Springfield, 
Ohio, U.S.A., and 3, North Washington-square, 
New York, U.S.A. 

Tyabji, M.B., I.C.S., care of Messrs. H. 8. King & 
Co., 9, Pall Mall, S.W. 

Vauclain, Samuel Matthews, D.Sc., M.Inst.C.E., 
500, North Broad-street, Philadelphia, Pennsy}- 
vania, U.S.A. 

Widdicombe, Edward Parnell, B.A., Assoc.M. 
Inst.C.H., care of Messrs. H. S. King & Co., 
9, Pall Mall, S.W. 

Wills, Miss Janet Stancomb, 25, Hyde Park- 
gardens, W. 

Young, James, J.P., M.R.C.S., L.R.C.P., Oakwood, 
Chorley New-road, Bolton. 


and 


Beaumont, Jersey, 
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The paper read was— 


PERFUMERY. 
By Joun Cuarres Umney, F.C.S. 


It was in 1860 that the last paper was read in 
~ this room on the subject of Perfumery. That 
paper was read by Eugène Rimmel, a name 
much esteemed in the history of British per- 
fumery. His paper dealt with the commerce, 
methods of preparation, and general characters 
of the essential oils and perfumery products of 
his day. It also contained the most complete 
history of perfumery that has been compiled, 
which has been used as a nucleus for practically 
every encyclopedic article on this art since that 
day. That portion of his paper is of most 
absorbing interest, and it has been recently 
reprinted in the Perfumery and Essential Oil 
Record by the courtesy of our secretary, who 
was kind enough to place at my disposal the 
last copy in his possession of the Royal Society 
of Arts Jowrnal of May 18th, 1860. 

The classification of the essential oils and 
porfumery materials by Rimmel was on the 
simplest lines, the arrangement being based upon 
the nature ofits source more than on the resulting 
product. He divided them into series under the 
following main headings :— 


No. 1.—The animal series, comprising Musk, 
Civet, and Ambergris. 

No. 2.—The floral series, such as Jasmin, Rose, 
Orange Flower, Violet, etc. 

No. 8.—The herbal series, distilled from flowers, 
leaves, or stalks of plants or shrubs, such 
as Geranium, Lavender, Peppermint, 
Thyme, Rosemary, etc. 

No. 4.—Those derived from the grasses, then 
called species of andropogon, now known 
as cymbopogon, of which the more im- 
portant were Citronella and Lemongrass. 

No. 5.—The citrine series, that is to say, those 
obtained from the peels of the various 
species of citrus, the more important of 
which are Bergamot, Orange, and Lemon. 

No. 6.—The series of spices, such as Cassia, Cinna- 

mon, Cloves, and Nutmeg. 

. 7—The wood series, such as Sandalwood, 

Rosewood, and Cedarwood. 

No. 8.—The root series, including Orris Root 
and Vetivert. 

No. 9.—The seed series, such as Aniseed, Dill, 
and Caraway. 

No. 10.—Balsams or gums, such as Balsam of Peru, 
Tolu, and Benzoin and Styrax. 

No. 11.—A fruit series, not to be confounded with 
Class 9 (which, although really fruits, 
were described as seeds), in which fruit 
series he put Bitter Almonds, Vanilla, 
Tonquin, etc.; and, finally, 
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No. 12.—The artificial series, then practically in 
its infancy, and to which I shall refer 
in some detail later. 

This classification of the oils has been dis- 
placed in modern times by classifications accord- 


ing to the natural orders of the plants from which ~ 


the oils have been derived. 

In my post-graduate lectures before the 
Pharmaceutical Society of Great Britain last 
year, I arranged the oils, not according to 
either of these methods, but in classes or groups 
according to the main constituents, this being, 
at any rate for lecture purposes, the most con- 
venient method by which to deal with them, and 
which I now follow. Taking, for example, one 
simple instance, in this way one classes 
together all the rose series, containing geraniol 
or citronellol, including in it oils drawn from 
the very varying classes in the classification of 
Rimmel, and including oils derived from 
various species of rose, from pelargonium, and 
from certain grasses—viz., otto of rose, 
geranium oil, citronella oil, etc. 

The following table shows the classification 
of the most important oils upon these lines, and 
in these series it may be convenient briefly to 
study later their characters :— 


CLASSIFICATION OF ESSENTIAL OILS. 


Geraniol Group. 


Otto of Rose. 
Geranium Oil, Turkish. 
French. 
Algerian. 
Spanish. 
= » Bourbon. 
Palmarosa Oil. 
Citronella Oil, Ceylon. 


Linalol Group. 


Bois de Rose. Lavender, French. 


Linaloe Wood. i English. 
Neroli. 6 Spike. 
Petitgrain. Bergamot. 
Eugenol Group. 
Clove. Pimento. 
Cinnamon Leaf. Bay. 
Anethol Group. 
Star Anise. Fennel. 
Safrol Group. 
Sassafras. Camphor Oil. 
Thymol Group. 
Origanum. Thyme. 
Aldehyde Group. 
Citronella Oil, Java. Limes. 
Cinnamon Bark. Citron. 
Cassia. Lemongrass. 
Lemon. Backhousia. 
Orange. Almonds. 


Ketone Group. 
Caraway. Spearmint, 
Dill. Pennyroyal. 


Menthol Group. 


Peppermint, Japanese. 
5 American. 
ae English (Black). 
if Italian. 


Borneol Group. 
Rosemary, French. Pinus Pumilio. 


=; English. » Sibirica. 
m Spanish. 
Cineol Group. 
Eucalyptus Globulus. Cajuput. 


on Dumosa. 


N Sesquiterpene Group. 
Cubebs. 


Patchouli. 
Juniper. Vetivert. 
UNCLASSIFIED. 
Orriş, Sandalwood. 
Wintergreen. Ylang Ylang. 


We will deal first with the general processes of 
extraction of essential oils, which have shown 
remarkable development during the last fifty 
years. Rimmel made interesting allusion to 
certain of the methods of extraction that were 
in use in his time, these proceeding from certain 
of the most simple methods, such as pressing 
the perfume material with almonds, the fixed 
oil of which became impregnated with the 
odour, up to the methods of extraction by 
volatile solvents, such as bisulphide of carbon, 
which were then being introduced. 

In the illustrations that I exhibit the various 
methods of extraction, distillation, etc., are 
readily seen, and the briefest description, there- 
fore, will suffice. 

For flowers having subtle odours, and liable, 
therefore, to decomposition in the ordinary 
process of distillation, the method of extraction 
is by enfleurage, which is now carried out on a 
vast manufacturing scale, principally in the 
south of France, at Grasse, Cannes, and Vallauris. 
According to the nature of the material, so is 
the enfleurage process, with either hot or cold 
fats, adopted. The hot-fat process, used for 
flowers having the more stable essential oils— 
notably rose, cassie, and violet, may be briefly 
described as follows :— 

The flowers are added to the melted fat from 
time to time, and the expression of the fat from 
the flowers is carried out by a series of hydraulic 
presses. The pictures projected on the screen 
are excellent illustrations of the process. It 
will be observed that the macerating vessels 
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consist of a series of coppers, enclosed in jacketed 
steam pans, which can be heated to any tem- 
perature, and the heat maintained or diminished 
as required. = 

The cold enfleurage process differs consider- 
ably from the hot, and is employed for plants 
which have most delicate odour, notably those 
such as jasmin and tuberose. It has been found 
that the odour of jasmin flowers is formed and 
emitted continuously for a long time after the 
flowers have been picked, and it is for that reason 
that this particular process is employed, quite 
apart from the question of decomposition by 
heat. It has been shown by a French, scientist, 
Passy, that nine times as much volatile oil is 
developed in jasmin during the process of cold 
enfleurage as originally exists in the freshly- 
plucked petals. The process consists in spreading 
upon glass trays framed with wood about 3ins. 
deep a layer of specially prepared fat about $in. 
thick. Upon these are placed the petals of the 
flowers, and they are renewed from day to day 
and the trays piled on racks so as to prevent 
any cvaporation. In this way the fats absorb 
the odour pre-existent in the flowers, as also 
that which is developed. The fat which is 
used for the purpose is a specially prepared 
mixture of pork and beef fat, the proportions 
being varied according to the nature of the 
flowers which are being extracted. At the 
present time this process is one which is being 
enormously extended, in consequence of the 
development especially of the jasmin industry. 
Whilst in 1860 one of the largest factories had 
only 30,000 of these frames for preparation of 
the pomade of jasmin, some of the largest now 
have as many as 140,000 to 150,000, the jasmin 
being used as a basis in very many of the blended 
synthetic perfumes. 

The process, however, which has been de- 
veloped to the greatest extent, more especially 
in recent years, is one by which the extraction is 
carried out by means of volatile solvents. For 
such processes various solvents have been tried 
from time to time, and I have already referred 
to the use of bisulphide of carbon, which was 
being experimented with in 1860, at the time of 
Rimmel’s paper. 

The solvent now principally employed is 
petroleum ether, and the magnitude of the 
operation can hardly be understood by one who 
has not seen it carried out in one of the large 
factories. The illustrations that I show will 
indicate the vastness of the plant which is in 
operation—in one factory alone the plant being 
of the value of £80,000 sterling. In one of these 
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factories I have seen several tons of violet petals 
operated on in one day, and it is astonishing to 
observe how absolutely odourless and practically 
colourless are the violets which have been 
subjected to this process of extraction. The 
danger of the process of course is fully recog- 
nised, and in most of the factories in Grasse and 
Cannes separate buildings, with elaborate fire 
precautions, are set aside for the purpose. In 
one of the factories I have visited, the windows 
are perforated so that in the event of explosion 
damage is minimised. 

The products that are prepared by the various 
extraction processes which I have described are 
for commercial) purposes described as under :— 

Those prepared by enfleurage, either hot or 
cold, are styled pomades. The extractives 
prepared by means of petroleum ether, and which 
consist of the odorous constituents, together 
with fat, wax, etc., are described as concretes. 
From, these concretes are made what are known 
as “ absolutes,” by extraction with such solvents 
as remove the odorous constituents, leaving the 
fat and wax undissolved ; in other words, these 
absolutes are the highest form of concentrates 
that can be obtained from the various flowers. 

Other processes are used for the extraction of 
oils from primary material, among the most 
important being the processes for the extraction 
of the oils from the various species of citrus, 
viz., lemon, orange, bergamot, and lime. 
These processes have been in vogue from the 
very earliest times, and although the reason of 
their adoption was probably not based upon 
scientific knowledge, our present-day knowledge 
shows that the arguments for their use were 
well-founded. Undoubtedly the oils of lemon, 
orange, and lime do suffer materially by dis- 
tillation, unless it be under the most careful 
conditions in vacuo. The process usually 
employed in Sicily and Calabria for obtaining 
the oil from the peel of the various species of 
citrus is as follows :— 

The fruit is soaked in water for a short time, 
and the peel is removed in three slices, each 
‘ slice being pressed flat by the fingers against a 
sponge. In this way the oil glands are burst 
by the pressure, and the oil is absorbed by the 
sponge, together with naturally a considerable 
amount of water, and some of the juice. The 
sponge is squeezed from time to time into a bowl, 
and the oil separated from the water and sub- 
sequently filtered. This process is called the 
'“ Sponge ° process. 

The écuelle process is employed in Northern 
Italy and in the south of France. The écuelle 
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—vessel, 


AD 


is a saucer-shaped vessel 8ins. to 10ins. in 
diameter, made of copper, tinned, and the inside 
of which is covered with short spikes about } in. 
long. The bottom is connected by a hollow 
tube, through which the oi] passes, to a collecting 
By a rapid rotating movement the oil 
glands of the fruit which is placed on the écuelle 
are burst, and the oil ejected. 

Another process is called the scorzetta process, 
in which the fruits are cut into halves, the pulp 
removed. by a spoon, and the peel twisted and 
pressed against a sponge. The pulp is used for 
the production of lemon juice, and the peel is 
salted. 

Machines have recently been introduced for 
the production of bergamot oils, and one is shown 
which has been brought under my immediate 
notice, in which the fruits are brought into 
contact with small knives, which puncture and 
rupture the oil vessels. In the latest type of 
machine the oil is drawn out of the vessels by 
means of vacuum pumps, and steam is sometimes 
admitted to facilitate the process. It has been 
stated that machine-made oils are inferior to 
those produced by hand pressure, but I have 
had the opportunity of examining oils produced 
by this machine, and certainly they have the 
characteristics of the very finest bergamot oil. 

A process has recently been patented for the 
preparation of a vacuum-distilled lemon oil, but 
so far this has not met with any general adoption. 

The principal method, however, for the sepa- 
ration of volatile oils from roots, barks, fruits, 
leaves, etc., is by the processes of distillation. 
I will not weary you with an account of the 
various steps by which the process of dis- 
tillation has been advanced up to its present 
day perfection, except to show you certain 
illustrations of methods of distillation dating 
back to the fourteenth and fifteenth centuries. 
These pass through various stages until one 
arrives at what to-day we assume to be almost 
absolute perfection in the laboratories of 
some of the English, French, and German 
manufacturing houses. 

Apart, however, from these processes of dis- 
tillation of material, which in its dried state can 


be borne practically any distance for distillation,- 


there are many other primary materials for 
which it is essential that distillation should be 
carried out upon the spot. Of these I propose 
to show you an interesting series, dealing first 


of all with the peasant distillery of otto of rose _ 


in the villages in Bulgaria, and then an up-to- 
date rose distillery in Kazanlik. To the latter, 
however, the rose petals are brought very 
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promptly indeed, never more than a few hours 
after collection. Then I show you a series 
of pictures illustrating the hillside colleetion of 
lavender and its distillation in the Alpes-Mari- 
times. These are very interesting studies, as 
you will see, the oils being produced by the 
peasant distillers, and then purchased by the 
large dealers for distribution to various parts 
of the world. Recently some of the French 
manufacturing houses have taken up the dis- 
tillation on a larger scale by portable stills, and 
with more perfect equipment than the peasants 
have possessed, whilst permanent distilleries 
also are being erected in some of the higher 
districts of the Alpes-Maritimes, where the true 
lavender flourishes without admixture with the 
spike lavender (Lavandula spica). 

Other interesting pictures show the carting 
and distillation of spike lavender near Malaga, 
the Spanish industry being a very important one, 
and also the collection of pinus pumilio for 
distillation in the Austrian Tyrol, a matter, as 
will be judged from the illustrations, of some 
considerable difficulty, this particular species 
of pine flourishing only in almost inaccessible 
places. 

I show also illustrations of the distillation of 
peppermint oil at Mitcham, and at Pancalieri 
in the north of Italy. 

It must be borne in mind, however, that 
many of the essential oils used for perfumery 
especially are subjected, after preliminary dis- 
tillation, to processes of rectification which, in 
many instances, have the effect of improving 
and modifying the odours of the oils. 

One of the most interesting portions of 
Rimmel’s lecture dealt with what might be done 
to improve and increase the production of per- 
fumery materials, which, as he said, did not at 
that time keep pace with the growing trade. 
He referred to the almost entire dependence of 
the perfumery trade on the South of France and 
Italy, and then made certain suggestions for 
the extension of flower cultivation in England 
and elsewhere. How far his forecast has been 
realised is, therefore, a matter which we may at 
the moment well discuss. We are not now by 
any means dependent on France and Italy for 
our supplies of essential oils aad perfumery 
products, although it is still true that we are 
dependent for the larger part of the flower 
products on the district of the Alpes-Maritimes. 

Experiments have been made in the culti- 
vation of flowers and the preparation of pomades 
in other districts, but up to a limited extent only, 
the most important being the preparation of 
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Cassie pomade in India, and the preparation of a 
similar pomade, and others, in the district of 
Beyrouth in Syria, where Messrs. Lautier Fils 
have established a very fine factory. 

But whilst these flower crops are of some con- 
siderable importance, many of the most fragrant 
essential oils and primary materials are now 
produced in other parts of the world. I propose 
to refer to some of these enterprises, which are 
now commercial propositions, and to state what 
is being done for the development of the industry 
generally. 

At the ‘present time Spain is producing very 
large quantities of essential oils, principally, 
it is true, for the perfuming of household and 
toilet soaps, and one has only to refer to the 
export figures from Malaga, to France, to the 
United Kingdom, and to the United States, to 
see how important has become the output of 
spike lavender, rosemary, and thyme oils. The 
production also of geranium is by no means 
unimportant, and the quality is very fine indeed. 
The latter remark applies also to the Corsican 
geranium oil. 

From other countries of Europe we are now 
receiving very fine qualities of essential oils, 
one of the most important being the fine 
peppermint oil which is being distilled in the 
district of Pancalieri, in Piedmont, from plants 
originally taken from Mitcham. The develop- 
ment of this industry also in certain of the 
districts of the south of France is of con- 
siderable importance. 

In Dalmatia also there is a growing interest 
in the cultivation of material for essential oils, 
and only recently I have had the opportunity 
of examining lavender oils from Dalmatia, grown 
at different altitudes, which are of extremely 
fine quality—one from an altitude of 900 metres 
being the finest lavender oil of the particular 
type that has been brought under my notice. 

The essential-oil industry in Cyprus also is 
rapidly increasing, and from that island we are 
now receiving myrtle oil (which is not, it is true, 
of much commercial importance), and notable 
quantities of origanum oil, which is of the very - 
greatest importance, because of the high propor- 
tion of carvacrol it contains, to which body I 
shall refer subsequently as having the most 
powerful bactericidal properties. 
| The essential-oil industry in Asia Minor also 
is rapidly extending, and, most important of all, 
I would refer to the marketing direct of the 
Anatolian otto of rose, which formerly found its 
way into commerce through Constantinople or 
Kazanlik, but is now being sent straight to the 
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markets of the world. The quality is in most 
instances particularly fine, and it is also very 
free from the adulterations unfortunately so 
frequently practised in Bulgaria. 

Algeria also is sending its quota of essential 
__ oils to the markets of the world, amongst the 
most important being geranium oil, and con- 
siderable quantities of rosemary oil. 

The island of Réunion (Bourbon) is producing 
very large quantities of geranium oil, an oil which 
has a distinctive fragrance, and is at the present 
time in higher repute than formerly, in fact, it 
may be said to bear close market comparison 
with the Algerian and French oils. 

Paraguay is producing a great quantity of 
petitgrain oil; Mexico of linaloe oil, as well as 
shipping the wood for distillation; French 
Guiana, large quantities of bois de rose femelle, 


the oil so highly prized for the production of 


-lily of the valley odours; whilst from the 
Philippine Islands we are receiving large ship- 
ments of the finest ylang ylang oil, and from 
Madagascar and neighbouring islands also 
extremely fine ylang ylang, and other oils. | 

The world’s demand for two grass oils in 
particular is also causing their extended cultiva- 
tion. I refer to the production of citronella oil 
now in Java and Burma, an oil which is, 
by: market valuation, much preferred to the 
citronella oils of Ceylon, and also lemongrass oil 
from different species of cymbopogon, which is 
being produced in very large quantities not only 
in the East Indies, but also in the Melay 
Peninsula, Burma, and the West Indies. It 
would appear that this latter oil, -which is now 
used for the preparation of the various artificial 
violet bodies, is in danger of being over-produced, 
prices having fallen very much during the last 
few years. The marvellous protective power of 
lemongrass in keeping off the tsetze fly has led 
to its cultivation and the distillation of the oil 
in Uganda, a fair amount having already been 
marketed from that region. 

This is a brief survey of what has been done ; 
but I would refer also to the growing interest 
that is being taken in more than an experimental 
way in the cultivation of material for distillation 
of essential oils. . So far, little Government atten- 
tion has been paid to the subject, except by 
the foundation of an experimental farm in 
Donolly, South Australia, upon the-essential oils 
from which district I reported through the 
Imperial Institute in 1896. 

But in British East Africa, through the enter- 
prise of Mr. W. F. Cooper, B.Sc.—son of the late 


Sir R. P. Cooper, Bart., of Berkhampsted—in. 
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the Bahamas, and elsewhere, experiments: are 
now being made in the cultivation on a practical 
scale of many of the most highly prized essential- 
oil materials, notably geranium; backhousia, 
etc. | 

—How far the extension may be possible in 
our own Colonies is a question that has been 
engaging the attention of the Dominions Royal 
Commission, which received evidence in London 
in 1912, and in which particular attention was 
drawn by Mr. Eugene Barrett, of Messrs. 
J. & E. Atkinson, Ltd., and myself to the 
necessity, for wider production of esseniial-oil 
primary material. 

There is one district where an attempt | was. 
made for the development of the essential-oil 
industry, and where the forces of Nature, in 
the first instance, wrecked the project. I refer 
to the cultivation of peppermint, origanum, 
geranium, and pennyroyal, in Sicily, for the 
distillation of essential oils, which oils were 
examined and found to be of excellent quality. . 
Unfortunately, the enterprise was wrecked by 
the terrible Messina earthquake of 1908, and up 
to the present has not been restarted. 


CLASSIFICATION OF ESSENTIAL OILS. 


The classification of the essential oils according 
to their important constituents has only been 
made possible within the last quarter of a century ; 
and, indeed, it was not until the year 1880 that 
any systematic attempt was made to place our 
knowledge of the constitution of essential oils 
on anything like a scientific basis. It was really 


about twenty-seven vears ago that Otto Wallach 


and his school commenced their labours, and it 
was in 1891 that this assiduous German worker 
and his pupils created, out of chaos, a system 
which was brought before the German Chemical 
Society. The pioneer work of this school opened 
up the way for many other investigators, notably 
Baeyer and Tiemann, the discoverer with 
Semmler of the odorous principles of the iris root, 
which has led to so many subsequent important 
observations. Of other notable observers and. 


investigators, two Englishmen. stand out pre- 


eminent, Sir William Augustus Tilden and 
Sir W. H. Perkin. 

As you have secn from the table placed } before 
you, it is now possible to place the oils in classes 


_ according to their principal constituents, and 


upon these principal constituents the analytical 
methods of valuation may be said to be based 
to a very large extent. As a manufacturing 
perfumer, I do not allege that.it is possible. by 
determination of the principal constituents alone | 
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to value oils with absolute exactitude, but there 
can be no question that in some cases it 1s 
possible, whilst in other cases such determina- 
tions are of value in judging purity. Unfortu- 
nately, however, advance in chemical knowledge 
of the constitution of the essential oils has led 
to a prostitution of that knowledge, which is 
now reaching an alarming extent, in that there 
is a systematic production of bodies designed 
and manufactured solely for the purpose of 
deception. I will not refer to these in detail, 
but will just mention the more important— 
glyceryl acetate, ethyl citrate, ethyl succinate, 
and other bodies, the purpose of which is well 
shown in the table that follows :— 


SYNTHETIC ESTERS USED FOR ADULTERATION. 


Per cent. Linalyl Acetate 
indicated by the addition 
of 1 per cent. 


Acetine, chemically pure, re- 
distilled 2°00 
Nonoacetine . 1°62 
Diacetine 2°22 
Triacetine p Be ye, e P02 
Ether Oleinic, chemically pure . 0 64 
Ether Phtalic ae 1:77 
Ether Citric (Triethyl citrate) 2°13 
Ether Laurinic . i is 0°75 
Ether Succinic . 2°26 
Phthalate of Methyl 2°02 


From this it will be seen that the addition of 
1 per cent. of certain of these bodies results in 
the apparent indication of a higher percentage 
of, for instance, linalyl acetate, the important 
odorous constituent of such valuable oils as 
lavender and bergamot. 

These bodies have been rendered more than 
generally “ useful,” if one may use the term, by 
the wider adoption of what is known as ‘‘ the 
ester theory” for the valuation of certain 
important essential oils. Amongst these are 
particularly lavender and bergamot oils, where 
the market valuation is, as a rule, dependent 
upon the ester percentage, and where therefore 
deception in that percentage is a particular 
temptation to the weak and grasping. Methods 
‘for the determination of most of these bodies 
have now been devised, and the presence of all 
of them may be determined with a fair amount 
of exactness. I may mention that it was in my 
own laboratory that the first detection of glyceryl 
acetate (triacetine) was made in 1903, no know- 
ledge being at the -time in our possession that 
this particular substance had been produced on 
a large scale in certain manufactories, solely for 
the purpose of sophistication. 
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Apart from the production of these particular 
bodies, for artificially increasing the natural ester 
percentage, many bodies are now being produced 
for the sophistication of otto of rose, and with 
the prices that now rule, 70s. to 80s. per oz., 
this affords a very tempting field. Rimmel 
referred to the price of otto of rose as from 15s. 
to 30s. per oz. according to quality, and I have 
no hesitation in saying that the oils sold in his 
day at 30s. were as pure as, or possibly purer 
than, those which are now offered at the very 
highest prices. I have before me now the analyses 
of over twenty-five rose sophistication products, 
which have been examined in the analytical 
laboratory of a leading chemist in Adrianople. 
The ingenuity of some of them is astounding, 
and there is little wonder that the analytical 
chemist of to-day is only prepared to certify to 
the purity of otto of rose according to the infor- 
mation which is at present available to him. 
Fortunately, in otto of rose the expert nose is of 
paramount importance, and it is very difficult 
to pass any of these sophisticated oils through 
the hands of the expert perfumer without detec- 
tion. 

We now proceed to a brief consideration of the 
more important essential oils in the different 
classes, considering them more with a view to 
showing their relationship than to giving any 
details of their general production, analysis, ete. 
In the brief space of this paper it is not possible 
to give any elaborate details, but to any who 
may be interested in them I would refer to my 
monthly publication, the Perfumery and Essential 
Oil Record, and to the work of E. J. Parry, 
Gildermeister, and others. 

Gerantol Group.— Under the geraniol group we 
class most of the oils of the so-called rose series, 
in which the principal constituents are either 
geraniol or the closely allied alcohol citronellol, 
or both. They arc very interesting from a scien- 
tific as well as a commercial point of view, 
perhaps most intcresting from a scientific point 
of view because the bodies contained in them 
are in the main very similar, but minute quan- 
tities of certain other constituents modify the 
odours considerably. From a commercial point 
of view they are interesting, in that at one end 
of the series we find citronella oil at under 2s. 
per lb., which contains from 50 to 60 per cent. 
of geraniol and citronellol, whilst otto of rose, 
containing very similar proportions of geraniol 
and other alcohols, is valued at 70s. to 80s. 
per oz. Much chemical research, therefore, has 
naturally been devoted to the problem of how 
the alcohols can be extracted in purest form from 
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their cheapest source, and used for sophisticating 
the more expensive products of the same series. 

Dealing briefly with otto of rose, I may say that 
it is the essential oil that has given, and is still 
giving, analytical chemists the most difficulty, 
arising from the_highly seientific sophistication 
that is now practised. Formerly, practically all 
the otto of rose of commerce was exported from 
Bulgaria. Now, however, much, that is produced 
in Anatolia is being sent direct to this country ; 
and further, considerable quantities are being 
produced in the south of France from various 
species of rose. 

In recent years the price of otto of rose has 
been very high indeed, owing to certain causes 


which it is difficult to explain in the brief time - 


at our disposal. Principally, however, it should 
be stated that this is due to speculation, to 
rather short crops, latterly to the disturbance of 
labour conditions arising from the war, and to 
the almost senseless competition between dealers 
in otto of rose, not only for the rose petals for 
their own distilleries, but also for the ottos 
offered by the peasant distillers. The prices 
offered to the peasant distillers for their petals 
have led them to expect an equivalent price for 
their otto of rose, which they have themselves 
produced, and which is entirely disproportionate 
to value. 

The various geranium oils of commerce possess 
delightful fragrance, the most important being 
the French, Spanish, Corsican, Algerian, and 
Bourbon oils ; whilst latterly a very high grade 
of oil has been introduced into commerce from 
Asia Minor. Specimens of these are placed upon 
the table. They are readily distinguished by the 
expert by their odour, and they contain varying 
quantities of esters, the highest figure being, as 
a rule, found in the Bourbon oil. 

Not to be confused with these is the so-called 
Turkish (Indian) geranium oil, which is not 
really distilled from pelargonium, but from a 
grass, a species of cymbopogon, and, moreover, 
is not produced in Turkey, but in India. 

Citronolla oil, distilled also from a species of 
cymbopogon, is a very large article of commerce, 
being used principally for the scenting of the 
more popular grades of household soap. 

Lnnalol Sertes—The series of oils containing 
linalol and its esters have an increasing interest. 
The principal oils containing linalol’ are the oil 
of linaloe and oil of bois de rose; whilst those 
containing the esters of linalol include such im- 
portant oils as lavender, bergamot, neroli, and 
petitgrain. ‘Tae: oils of linaloe and bois de rose 
havea delightful fragrance; and are used princi- 
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pally as the basis of lily of the valley perfumes. 
Of the oils containing the esters the most 
important is oil of lavender, the French oils of 
which contain varying proportions of linalyl 
acetate up to as much as 45 per cent., although 
as an average perhaps from 36 to 39 per cent. 
It is curious that the percentage of linalyl esters 
in English lavender oil, which is so much more 
highly prized, is seldom above nine, the oil, 
however, being valued to some extent from senti- 
mental interest, and also from the fact that it 
differs considerably in type from the French oil, 
and the character of products that have been 
made with it for the past century or more must 
be maintained. The production of English 
lavender oil is now very small indeed ; with the 
extension of London the old fields of Mitcham 
and the district have been largely displaced 
by buildings ; and, moreover, the growers have 
found that it is more profitable to send their 
lavender in bunches to the market for sale than 
to distil the oil. 

Toere are other English lavender plantations, 
notably at Long Melford in Suffolk, an illustra- 
tion of which I have shown you; and at Elsen- 
ham Sir Walter Gilbey has also some excellent 
lavender and peppermint cultivations and a 
model distillery. 

Spike lavender oil, distilled from Lavandula 
spica, contains certain quantities of linalol and 
its esters, and is used on a very large scale for 
the perfuming of soap, the production being 
considerable both in Spain and the south of 
France. 

I refer briefly also to neroli oil, which is the oil 
distilled from the fresh flowers of both the bitter 
and sweet orange, the former being the more 
valuable and much preferred. I show also 
illustrations of the orange groves of the prin- 
cipal district, namely, Vallauris, in the south 
of France. 

Other countries have entered into competition 
with the south of France in neroli oil—notably, 
Italy, Sicily, and Spain—but so far, apparently, 
not with much success. 

An oil that now enters the market in con- 
siderable quantity, and closely allied to neroli oil, 
is the oil of the leaves of the orange-tree, known 
as petitgrain oil, and which, whilst formerly 
supplied almost entirely from Italy or the south 
of France, is now produced in very large quan- 
tities in Paraguay. I recall that the first ship- 
ment sent to this country was sent to me for 
examination, and this oil has proyed of.consider- 
able. service to soap manufacturers, especially 
for the more expensive toilet soaps. 


a 
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Until last of the series we have left oil of 
bergamot, which is a very important perfumery 
oil, and the chief centre of the industry in which 
is Southern Calabria. It will be remembered 
that it was this district which felt most severely 
the effect of the terrible earthquake of 1908, so 
much so that there was almost entire destruc- 
tion of the bergamot trees, and it is only now that 
the trees which have replaced those destroyed 
are beginning to bear fruit. The oil is of 
delightful odour, and the value is determined 
with comparative certainty by the proportion 
of linalyl acetate that it contains, With the 
advance of chemistry there has been also, as I 
have said, advance in the art of adulteration, and 
some of the oil of bergamot of commerce now 
contains artificial esters, notably glyceryl 
acetate, ethyl citrate, and terpinyl acetate. 

Eugenol Group—Oils of the eugenol group 
are principally those which come under the 
classification of spice oils of Rimmel. The most 
important is clove oil, which not only possesses 
considerable commercial importance in itself, 
but is also used as a starting-point for the 
manufacture of artificial vanillin. The cloves 
used for distillation are chiefly the Zanzibar 
variety, the Penang and Amboyna varieties 
being usually sold as such. 

In addition to clove oil, there is the closely 
related pimento or allspice oil, and also an oil 
which is of considerable interest to the pharma- 
cist, and’ incidentally the hairdresser—the oil of 
pimenta acris (Eugenia acris), which yields the 
oil forming the odorous constituent of so-called 
bay-rum. This is a delightfully fragrant oil, 
and is, as a rule, distilled on the spot in certain 
of the West Indian Islands, notably St. Thomas. 

There is also the oil of cinnamon leaf, which 
contains as much as 90 per cent. of eugenol, and 
which, differs entirely in constitution from the 
oil of cinnamon bark, to which I shall refer 
subsequently. 

The whole series of oils is scientifically interest- 
ing as showing especially how minute quantities 
of certain constituents modify a primary odour 
like eugenol. 

Borneol Group—The most important oils of 
the borneol series are those which contain 
borneol esters—namely, the various pine oils. 
The one official in the British Pharmacopeceia at 
the present time is that of Pinus pumilio, which 
has displaced the oil of Pinus Sylvestris, so called, 
which was official in the British Pharmacopeeia 
of 1885, but which, to be strictly accurate, was 
not met with in commerce. Both of these, 
however, will doubtless be replaced in the near 
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future by the oil of Pinus Sibirica, which is 
highly fragrant, the ester percentage being as 
high as 40 or 45 per cent. One is accustomed 
to refer to the delightful fragrance of the pine, 
and one wonders whether the oil has any real 
therapeutic value. Itis a question that is worth 
consideration and experiment at the hands of 
the therapeutist. 

The other borncol-containing oil which is of 
interest is oil of rosemary, whichis now but little 
cultivated in England, small quantities being 
grown at Mitcham, Hitchin, and at Elsenham. 
Some councries, however, produce large quan- 
tities of rosemary oil—notably France, Spain, 
Dalmatia, and North Africa. The oilis one that 
is very largely used for the perfuming of soaps. 

Aldehyde Growp.—Under the aldehyde group 
are brought together several oils whose odorous 
constituents are principally aldehydic, but those 
aldehydes are not ineachinstance identical. Those 
containing cinnamic aldehyde are the oils of 
cinnamon bark and cassia, which oils do not 
differ very materially in composition, except 
that cinnamon oils contain certain constituents 
in addition to cinnamic aldehyde, which modify 
the odour, making it much sweeter and more 
pleasant than oil of cassia. The latter is used 
principally for soap-scenting purposes, and it 
is one of the oils which is valued by the deter- 
mination of a particular constituent—namely, 
the cinnamicaldehyde, and is graded accordingly, 
the commercial classification being from 70 to 
75 per cent., 75 to 80 per cent., and 80 to 85 per 
cent. respectively. This grading is carried out 
most accurately by the Chinese. 

Commercially, the most important of the oils 
of the aldehydic group are those containing 
citral, of which the most important is naturally 
lemon oil. Notwithstanding that this oil does 
not contain more than 5 per cent. of citral, and 
frequently less, it has a high money value, by 
no means proportionate to the citral contents, 
Although this aldehyde exists in other oils in 
large proportions, such as that of Backhousia 
citriodora and lemongrass, there are other 
modifying constituents which give lemon oil a 
distinctive character, which so far has not been 
imitated by any means successfully by synthesis 
or blending. There can be no question that 
in addition to citral the other oxygenated 
constituents of Iemon oil are of considerable 
importance. 

Lemongrass is now very largely cultivated 
in many parts of the world, as I have already 
stated, the principal use being for the production 
of artificial violet. odours. The oil is distilled 
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from different species of cymbopogon, and it 
may be that certain differences observable in 
the oil, more especially solubility in 70 per cent, 
alcohol, arise from the employment of different 
varieties for distillation. Such differences, how- 


~ever, do net-appear tobe constant, and although — 


it was formerly supposed that the West Indian 
oil was less soluble than that derived from the 
East Indies, this does not appear now to be 
uniformly the case. A very fine quality of oil 
is being distilled in Burma, and more recently 
still excellent shipments have been made from 
the island of Réunion. 

The oil of Backhousia citriodora is one which 
has considerable interest, and attempts are now 
being made in Uganda and elsewhere to cultivate 
this species, in view of its high citral content, 
often 90 to 95 per cent. 

Other oils closely associated with the lemon 
oil are those of orange and lime, both of con- 
siderable importance as flavourings for dietetic 
substances. 

Brief reference might be made to another 
aldehyde-containing oil, which is becoming 
extremely popular, and for which at the moment 
the supply does not keep pace with the demand— 
the Java variety of citronella oil, which contains 
large proportions of the aldehyde citronellol, 
a8 well as geraniol, and which possesses a very 
delightful fragrance. The extension of the 
cultivation of the grass yielding this oil is being 
rapidly made, and important shipments are now 
coming forward from Burma and elsewhere. 

Last in this series of aldehyde-containing oils 
is.oil of almonds, which consists almost entirely 
of benzoic aldehyde. The oil is of a peculiarly 
interesting character, in that the essential oil 
does not exist ready formed in the kernels, but 
is produced by the action of water on a gluco- 
side, amygdalin, under the influence of a ferment, 
emulsin, which is present in the seeds. This oil 
is much adulterated with the volatile oils of the 
apricot or peach kernel, and with artificial 
benzoic aldehyde, which is now being produced 
on a very large scale not only for soap-scenting, 
but also for confectionery purposes. 

Cineol Growp.— The most important oil of the 
cineol series is the household remedy, eucalyptus 
oil, produced from many different species of 
eucalyptus, of which, perhaps, the most popular 
are the Eucalyptus dumosa and the Eucalyptus 
globulus. It is not by any means clear that the 
therapeutic value of eucalyptus oil is in ratio 
to the cineol that it contains, although the 
British Pharmacopoeia, and other pharma- 
copeeias, and even standards under the Sale of 
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Food and Drugs Act in some of our colonies, 
demand a certain minimum percentage of cineol. 

Another oil containing cineol is the oil of 
cajuput, which is a particularly fragrant, pungent 
oil, but which, is now les used than formerly. 
Brief reference also might be made to the fact 
that English lavender oil owes its pungency, as 
distinct from its sweetness, to the presence of 
varying proportions of cineol. 

Thymol Group—The thymol series of oils are 
particularly important, and indeed have growing 
importance from a fact to which I shall have to 
refer briefly—namely, the high bactericidal 
power of the important phenolic constituents 
foundin the thyme and origanum oils— 
thymol and carvacrol. Tayme oil is produced 
in very large quantities in France, Spain, and 
North Africa, whilst the oils of origanum are 
produced in increasing quantities in Asia Minor 
and Cyprus. The commercial pure thymol, 
which exists in fine white crystals, is prepared 
from the fruits of Carum ajowan, an umbel- 
liferous plant. 

Anethol Group.—The anethol group of oils 
comprises only two important members, the oils 
of anise and fennel, both closely related to one 
another. The oil of anise principally met with 
in British commerce is that derived from the 
star anise, practically the whole production being 
in China. There is also distilled the oil of true 
anise, from Pimpinella anisum, which is dearer 
than star anise oil, but much preferred as a 
flavouring agent for liqueurs, etc. 

Closely allied to the anise is the oil of fennel, 
which contains a lower proportion of anethol, 
and which is cultivated in various European 
countries—notably, France, Russia, Roumania, 
and Galicia. Tne taste of these oils is familiar 
to everyone, that of fennel differing a little from 
anise in consequence of the presence of a bitter 
constituent in varyng proportions, called 
fenchone. Oil of anise is solid at ordinary 
temperatures, melting after solidification as a 
rule between 19° and 20° C. 

There is a further series of oils which it 
is difficult to classify, and which contain no 
important oxygenated constituents, the con- 
stituents being mainly terpenes and sesqui- 
terpenes. The most important of these are oil 
of cubebs and oil of juniper. The latter has 
considerable use, both in medicine and also for 
the preparation of gin. It is not yet understood 
on which of the constituents the properties of 
juniper oil depend. This is a matter that is 
worthy of therapeutic investigation. 

Oil of vetivert or cuscus root is derived from 
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the root of an Indian grass found in Mysore, 
Bengal, Burma, and the Punjab. It is also 
found in Mauritius and Bourbon, This oil is 
used for blending with violet and orris extracts, 
and forms a good fixative for sachet powders. 

Patchouli oil is still largely used in soap per- 
fumery, though it is less popular in high-class 
perfumery. Itis chiefly cultivated in the Straits 
Settlements, but the Java oil is inferior to that 
derived frem Singapore, and is probably derived 
from a different plant. 

Carvone Group—Caraway and dill oils are 
the chief carvone-containing oils. These are 
principally used in medicine as carminatives, 
caraway boing one of the oldest spices known. 
The caraway is largely cultivated in Holland 
and in most European countries. 

Spearmint oil also contains carvone, and is 
chiefly used for culinary purposes as a flavouring 
agent. 

Among the unclassified oils the following may 
be mentioned :— 

Oil of Sandalwood, which is used in perfumery 
(as well as for medicinal purposes). It is 
blended in small quantities with other oils as 
in the opoponax type of perfume, and acts as a 
fixative. The oilis distilled from the wood of an 
Indian tree, which is largely cultivated in Mysore 
and Madras on Government plantations, the 
wood being sold by auction after classification. 

Oil of Orris—This is a concrete oil largely 
used in perfumery, chiefly as an adjunct to violet 
odours. The oilis obtained by distillation from 
the rhizomes of different species of orris, the 
finest being produced in Tuscany. It was from 
this oil that Tiemann isolated irone, which 
formed the basis of his researches on artificial 
violet. l 

Oil of Ylang-Ylang, which contains a number 
of compounds,including esters and sesquiterpenes, 
is distilled from the flowers of a species of Cananga 
found in the Malay Archipelago and in Java. 
It is also scientifically cultivated and distilled 
in the Philippine Islands. This oil is greatly 
esteemed in perfumery for its delicate and lasting 
odour. 

Oil of Wintergreen is largely employed in 
dentifrices. The natural oilis principally derived 
from the bark of the sweet birch, which grows in 
Canada and the Northern United States. Its 
chief ingredient, methyl salicylate, is produced 
on a large scale commercially, and is used 
in ointments and liniments as a remedy for 
rheumatism. 

A few words may not be out of place with 
reference to the growing tendency to use concen- 
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trated. or terpeneless essential oils. Many of the 
essential oils contain large proportions of terpene 
constituents, which are in many instances 
inodorous, and which further, as a rule, are the 
least soluble portions of the particular oils. 
By very careful treatment these terpenes can 
be removed, and in that way highly concentrated, 
and in some instances preferable oils are pre- 
pared. 'The solubility is much improved, and 
consequently where alcoholic solutions are 
needed considerable economy is effected by their 
use. I have on the table samples of concentrated 
lemon oil, one terpeneless and the other sesqui- 
terpeneless—that is to say, one from which the 
terpenes have been removed, and one from 
which both the terpenes and the sesquiterpenes 
have been taken. They may be taken to be 
relatively twenty and thirty times as strong as 
a natural lemon oil. 

Although the title of this lecture is “ Per- 
fumery,” I think I shall not be exceeding 
the natural bounds of my subject when I refer 
to one of the most important uses of the essential 
oils, viz., the properties possessed by them 
of disinfection, or bactericidal, power. Many of 
the essential oils possess extraordinary value 
in this way, and are in consequence of the 
highest importance, not only in their presence 
in articles of perfumery, but especially in toilet 
articles, dentifrices, etc. 

The following shows the relative bactericidal 
power as determined by Dr. W. Harrison Martin- 


dale, comparison being made with carbolie 
acid :— 

- ESSENTIAL OIL. C.A. Co-Efft. 
Origanum Oil (aqueous) . . . . . 25°76 
Thymol (in saponaceous solution) . . 25°29 
Carvacrol. . . . < ow a a 2132 
Thymol (in aqueous sotoni . .  . 19°41 
Thyme Oil (in soap). . . . . . . 14°85 
Thyme Oil (aqueous) . . . . . . 18°88 
Geraniol (in soap) . . . . . . . 12°29 
Cinnam. Leaf Oil (in soap). . . . . 9°66 


Oil of Cinnamon Bark 52 per cent. 
aldehyde (in soap) . 8 
Oil of Cloves (in soap) » © &. 8 
Cinnamic Aldehyde (in soap) . . . . 8:°029 
Citronellol (in soap) . 8 
Oil of Cinnamon Bark 82 ar čani: 
aldehyde (in soap). . 7:925 
Oil of Cinnamon Bark 82 Ta donk 
aldehyde (in water) > 4 
Rosemary Oil . . . . . . . . 594 
Otto of Rose (in soap) 5 
5 


Cassia Oil (in soap) . "85 
Wintergreen Oil (in soaa 4°64 
Eucalyptus Amygd. (in soap) Oe 4°35 
Lavender Oil (English) (in soap) . 4°94 
Lemon OH (in soap) br 3°94 
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Almond Oil, essential S.A.P. (in igs 3°76 
EKucalyptol (in soap) ’ 3°76 
Kucalypt. Glob. Oil. . 2. 2... 85S 
Light Oil of Tar ee Sf. «aie “DEES 
Santal Oil . : Dow. mae og - GEAOE 
Birch Tar Oil . TE 1°67 
Cade Oil © 2... a‘ aes 


SYNTHETIC PERFUMES. 

I now come to a brief consideration of that 
part of our subject which is the most interesting, 
a3 indicating the progress that has been made 
since the last lecture in perfumery was delivered 
in this room. Rimmel, in his paper, referred 
briefly to synthetic perfumery, in connection 
with such simple substances as nitro-benzol, then 
called artificial oil of almonds, and certain esters, 
principally ethyl and amyl esters, which have 
flavouring properties. The possibilities of the 
future in synthetic perfumery were forecast in a 
paper by Hofmann, published in 1851, and which 
is referred to in an article published in the 
Perfumery and Essential Oil Record of October 
last, in which our chairman of to-night, Mr. 
Tyrer, linked up the present with the past in 
one of his characteristically elegant and instruc- 
tive articles. 

It was not until 1868 that truly important 
discoveries in synthetic perfumes were made. 
In that year coumarin was discovered, followed 
eight years later by the discovery of vanillin, 
of heliotropin in 1885, and artificial musk in 
1888. Up to that point it cannot be said that 
those who were engaged in flower culture and 
in the natural perfume industry viewed the 
synthesis of perfumes with any degree of alarm. 
But when in 1893 (and I well remember it) 
synthetic violet first made its appearance, follow- 
ing the researches of Tiemann and Kluge, there 
was much disquietude in the minds of the Grasse 
perfumery manufacturers, who had invested 
immense capital in plant and machinery for 
flower extraction, and indirectly in flower culti- 
vation. I assume that their feelings were some- 
what akin to those whose money was invested 
in indigo plantations when the first commercial 
production of -aniline dyes was made. Later 
developments, however, have shown that rather 
than leading to a curtailment of the production 
of natural perfumes, the advance in the syn- 
thetic industry has meant a large increase in 
the production of natural perfumery products, 
notably jasmin and violet, and the populari- 
sation of perfumery has meant a very largely 
increased all-round demand. 

In the first instance, the synthetic perfumery 
industry did not make the progress that had been 
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anticipated by those who produced the primary 
synthetic perfumery products. Undoubtedly 
they were handicapped by prejudice, and, to 
some extent, by scepticism, but probably more 
by the fact that those handling these products 
had not sufficient knowledge or experience to — 
blend them in satisfactory fashion. Further, also, 
it must not be forgotten that many of the syn- 
thetic products when first produced contained 
minute quantities of impurities which, although 
one could not detect them by chemical means, 
yet evidenced themselves subsequently by 
decomposition and unpleasant effects in the 
final perfume. 

The question has often been raised as to why 
the mostimportant discoveries and manufactures 
of perfumery products were made principallyin the 
German, French, Swiss, and other Continental 
factories. The answer is not far to seek. Possibly 
there may have been some neglect on the part 
of British manufacturers in encouraging the syn- 
thetic perfumery industry, but I believe that one 
of the main causes has been the disability under 
which we have worked in this country as regards 
the use of pure alcohol. In my opinion it has 
been a thousand pities that no advantage was 
taken of the provisions of the Customs Consoli- 
dation Act of 1874, which provided that duties 
could be collected, not only on alcohol remaining 
in manufactured products, but upon such as had 
been used in their manufacture, which would 
have meant the imposition of a considerable 
duty on imported heliotropin, vanillin, and 
similar products. 

That many of the bodies now being used in 
the synthetic perfumery industry are by no 
means novelties is unquestionable, but whilst an 
appreciation of colours was obvious to anyone, 
it required the trained nose of the perfumer to 
recognise the value of the products which had 
distinctive odours, and which research in organic 
chemistry had produced. An interesting indica- 
tion of this is shown in the fact that diphenyl 
oxide was described as far back as 1892, and 
stated to possess an odour resembling that 
of geranium, but it was nearly twenty years 
afterwards that the substance was used on 
an extensive manufacturing scale for ‘the 
scenting of toilet soaps. 

It should be noted that the term “synthetic 
perfumery ” is used in a somewhat wide sense. 
It does not necessarily mean that the bodies that 
are so described have been built up, but have, in 
many cases, simply been isolated from certain 
sources, generally those which, according to 
market conditions, are most favourable.. As an 
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example of this one might point to the fact 
that citrol may be obtained either from lemon, 
from lemon grass, or from backhousia oils, and 
geraniol from the series of rose oils, such as pelar- 
gonium, palma rosa, citronella, and many others. 

In the first instance the principal development 
of the industry was in the German laboratories, 
but later developments have been not only in 
that country, but also in Switzerland and 
Holland, and now, as a natural sequence, many 
of the leading French perfumery houses are 
devoting portions of their vast capital to this 
important branch of work. 

It is not possible naturally in the short time 
that we have at our disposal to review all 
the synthetic perfumery products which the 
chemist’s skill has now done so much to 
perfect, but I propose to deal with a few of the 
most important, and I have placed upon the table 
a series of those which, possess most characteristic 
odours, and which may be taken as an indication 
of the point to which this branch of chemistry 
has advanced. 


It may be convenient to deal with the prin- 
cipal synthetic perfumes under groups which 
indicate their composition— namely, (1) alcohols; 
(2) esters ; (3) aldehydes; putting into a separate 
class (4) compounds not included in those 
groups. 

First of all, however, I will refer to a few of 
the important synthetic products which have 
been landmarks in the progress of this important 
industry. 

Vanillin is the odorous constituent of the 
vanilla bean, although in making that statement 
I do not imply that the value of vanilla beans 
is in actual ratio to the percentage of vanillin. 
The synthesis was achieved by Tiemann and 
Haarmann in 1874, and the firm with which 
the latter is associated continue to be the most 
important manufacturers at the present time. 
Other methods for the preparation of vanillin 
have been devised, notably one where the 
starting-point is guaiacol. It may be men- 
tioned that the flavour of vanillin derived 
from oil of cloves (the usual starting-point) is 
preferred to that from guaiacol. 

Coumarin is the odorous principle of the tonka 
bean, and has also the odour associated with 
new-mown hay. The honour of the discovery 
of coumarin rests with Professor W. H. Perkin, 
senior, who first produced it synthetically in 
this country. Synthetic coumarin is very 
largely used now where the tonquin bean odour 
is required, and especially in connection with 
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the tobacco trade. It acts also as a basis for 
perfumes, and is an excellent fixative. 

Jonone.— This is perhaps the most remarkable 
discovery in the synthetic perfumery series. Its 
discovery was due to Tiemann, who had many 
years before synthesised vanillin. 'The discovery 
was due to the fact that the*odour of orris root 
was very similar in character to the odour of the 
violet, and since the violet flower only yields a 
minute quantity of essential oil, experiments 
were first carried out with orris root in order 
to determine the nature of its odorous con- 
stituents. It was when that information had 
been obtained that artificial violet odours were 
built up, to which the name of ionone and other 
similar titles have been given. 

In concentrated form its odour does not 
particularly resemble violet, but when suitably 
blended it is of the very greatest service, and 
it is this synthetic body that has resulted in 
considerable extension of the production of 
natural violet flower and leaf products. 

I have placed on the table two samples of 
artificial musk. One of these, it will be observed, 
has a comparatively crude musk odour, whilst 
that labelled ‘‘ musk-ambrette”’ has a more 
delicate odour, resembling animal musk, with a 
suspicion of the odour of musk or ambrette 
seeds, hence the name. 

Gerantol, which is the alcoholic body which 
gives characteristic odour to the oils of the rose 
series, is of very considerable importance and 
of wide occurrence. It is both in otto of 
rose and in the various geranium (pelar- 
gonium) oils associated with a second alcohol, 
citronellol, the latter having the sweeter and 
more delicate odour. Both of these alcohols 
form important esters, geranyl acetate and 
geranyl tiglate being perhaps the most im- 
portant. 

Nerol is also a constituent of otto of rose, 
and has a particularly sweet and delicate odour, 
as well as farnesol, which is contained in otto 
of rose and is also contained in the oil of cassia 
flowers and ylang ylang. It is this particular 
body which gives the honey fragrance to 
Bulgarian otto of rose, and which distinguishes 
otto of rose really from the cheaper geraniol- 
containing oils, such as pelargonium, palma 
rosa, etc. 

Innalol is an important alcohol, which was 
first isolated from linaloe oil, and which is the 
principal constituent of that oil, and oil of 
bois de rose. It possesses an odour resembling 
lily of the valley, and is used principally for 
synthetic blends to represent that flower. Its 
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esters are more important than the alcohol 
itself, and will be subsequently referred to, 

Terpineol is also an alcohol which has been 
used to a great extent in the soap and perfumery 
trades, this being the basis of all perfumes of 
the lilae type. It-is now produced on an impor- 
tant commercial scale, and is perhaps the most 
useful of the liquid synthetic perfumery bodies. 

Phenyl-ethyl alcohol is a body which has been 
popularised considerably latterly, in consequence 
of its employment with other synthetic bodies 
in making up artificial rose odours. It is soluble 
in water, and it is to this that the characteristic 
odour of distilled rose water is due, for this 
body is contained in the rose water, and not in 
the separated otto of roses. It is, however, of 
particular delicacy, and of much use for the 
preparation of tooth-pastes, etc. 


To refer briefly to the other less important 

alcohols, cénnamic alcohol has an odour recalling 
hyacinth, with a slight touch of rose. 
„~ Octyl alcohol has an odour somewhat resem- 
bling opoponax, whilst nonyl alcohol has an 
orange and rose odour. The further higher 
alcohols are useful in minute quantities for 
modifying various odours. 

The most important group of bodies perhaps 
from the point of view of the manufacturing 
perfumer, and incidentally the confectioner, are 
the series of bodies known as esters, which are 
combinations of an alcohol with an acid, the 
combination being associated with the elimina- 
tion of water. 

One of the first synthetic bodies produced was 
ethyl butyrate, which possesses the odour of 
pineapple, and which was referred to in the 
paper already quoted by Hofmann. Other 
important flavouring bodies consist of the 
various esters of amyl and ethyl alcohol. 

Reviewing rapidly the important esters used 
in perfumery, we come first to methyl anthra- 
nilate, which was discovered as a constituent of 
neroli oil in 1895 by Wahlbaum, and has since 
been found in numerous other flower oils, notably 
the jasmin, gardenia and tuberoce. It is now 
prepared synthetically on a large scale, and used 
for the production of so-called artificial neroli oil. 

Methyl salicylate was one of the earliest esters 
discovered, and is practically identical with the 
oil of the sweet birch or wintergreen. It is very 
largely used in tooth-powders and mouth-washes, 
and was first introduced to popularity in the 
United States. 

Of the important ethyl esters may be men- 
tioned, in addition to ethyl butyrate, ethyl 
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benzoate, which is largely used as a base for 
artificial perfumery products, ethyl cinnamate, 
which occurs as a normal constituent in the 
essential oil of storax, and has a particularly 
pleasant, soft odour. 

Of the amy! alcohol esters the most important ~ 
one commercially is amyl acetate, used as an 
artificial essence of pear, and which also is now 
being largely used as a solvent for celluloid 
bodies. 

Amyl salicylate is being very largely employed 
for perfumes of the trefoil (Trefle) variety. It 
has a distinctive orchid odour, and is particularly 
valuable for perfumes of that type. 

Of the gerany] esters a considerable number 
are of importance, and in a sense may be held 
to be indispensable for the manufacture of 
artificial perfumes, as so many of them occur in 
Nature, notably in such oils as rose, geranium, 
lavender, petitgrain, and other odorous essential 
oils. The most important is geranyl acetate, 
which is contained in most geranium oils, and 
has an exceedingly sweet fragrance, a little 
suggestive of ginger. 

Citronellol esters—The most important is 
citronellyl acetate, but this has less of the 
ginger character. 

Of the other important esters may be men- 
tioned the butyrate, which has a fine rose odour, 
ard is used in compounding artificial otto of 
rose, a8 well as the formate, which is being 
increasingly used at the present time. 

Of the benzyl esters, benzyl acetate is found in 
the oils of jasmin and ylang ylang, and is used 
in the production of perfumes of the artificial 
jasmin type. 

Benzyl benzoate occurs as a constituent of 
balsam of Peru, and is present in other oils, 
inckiding ylang ylang and tuberose. It is, 
however, prepared on a very large scale fur use 
as a fixative of other perfumes, and is in addition 
much, used. as a solvent for artificial musk. 

Of the bornyl esters the most important is 
bornyl acetate, which is the odorous constituent 
of pine-needle oil, and occurs to some extent 
in oil of rosemary. It has a very delightful 
fragrance. 

Of the linalyl esters the most important is 
linalyl acetate, which occurs principally in oil of 
bergamot, oil of lavender, oil of petitgrain, and 
in small quantities in the oil of jasmin, ylang 
ylang, and verbena. The odour may be said to 
be characteristic of bergamot oil, which contains 
it to the extent of 40 per cent. 

Of the terpinyl esters, the acetic ester is the 
only one used to any considerable extent in 
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commerce, and that is unfortunately princi- 
pally as an adulterant of bergamot and lavender 
oils, and in the so-called bergamot and lavender 
substitutes. It has, however, certain physical 
properties which enable it to be easily distin- 
guished from the natural esters of these oils. 

Of the aldehydes occurring naturally the most 
important are citral and citronellal. Citral is 
obiained on a commercial scale principally from 
the oils of lemongrass and backhousia, in the 
latter of which it occurs to the extent of 90 per 
cent. In lemon oil it is rarely present to the 
extent of more than 44 to 5 per cent. It has 
the characteristic odour of fresh lemons, and is 
produced on a very large scale commercially 
for the production of artificial violet perfumes. 

Citronellal occurs in nature in citronella oil, 
more especially of the Java and Burma type, 
and is associated, as a rule, with geraniol in 
most of the oils of the species of pelargonium. 

To benzaldehyde I have already referred under 
oil of almonds. The aldehyde practically con- 
stitutes the oil of almonds, and is now prepared 
artificially on a large scale for the perfuming of 
soaps, etc. 

Cinnamic aldehyde, as I have already said, 
occurs in the oils of cinnamon and cassia, and 
is not produced on a large scale synthetically in 
view of the low price of cassia oil, from which it 
can be obtained comparatively easily. 

Anisic aldehyde is very much used in per- 
fumery for perfumes of the hawthorn type, and 
is sold, as a rule, under the name of aubepine. 

Of the ketones, few are of importance in 
perfumery, although many have distinct impor- 
tance in certain of the essential oils used for 
other purposes, notably carvone, which is present 
in large quantities in the oils of caraway and 
dill. 

Aceto-phenone has come into considerable use 
in recent years for blending with perfumes con- 
taining terpineol, coumarin and heliotropin. 

Brief reference may be made to irone, which is 
the principal constituent of oil of orris, and the 
discovery of the constitution of which led to 
the production of the artificial violet (ionone). 

Of the other bodies, which do not really fall 
into any set groups, perhaps the most important 
is di-phenyl methane, which possesses the odour 
of freshly-crushed pelargonium leaves, and is 
now produced on a considerable commercial 
scale, and by processes which appear to be 
becoming more economical, as the cost of pro- 
duction has been reduced in the past few years 
to practically a third of that at which it stood. 

This closes a brief and imperfect review of the 
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bodies used in perfumery at the present time. 
The perfumery industry is a world-wide one, 
and the sources from which the primary 
materials are drawn are perhaps more general 
than in any other branch of commerce. This 
wide distribution means naturally close com- 
mercial contact with many nations, and the 
bonds of science in investigation of these products 
are becoming of considerable and increasing 
importance in the promotion of good feeling 
between many of the countries of Europe as 
well as of other continents. 


DISCUSSION. 


THE CHAIRMAN (Mr. Thomas Tyrer, F.I.C.) 
observed that his remarks would go back, not to 
300 years to which reference had been made, but 
to 1860, which, to him, was far enough off, and 
would say that in the days of the historic per- 
sonage who bore the name of Rimmel, when 
Hoffmann was at the height of his fame and 
surrounded by some most eminent men, great 
even as students and greater by their achieve- 
ments after they had left this country; even 
then, curiously enough, no one appeared to 
have thought, at all events along practical lines, 
of synthesis in perfumery. Probably this was due 
to the lack of knowledge of, and facility in, analysis 
now enjoyed. Obviously breaking up was ante- 
cedent to putting together. The nature of 
materials and the possibilities of pulling them 
to pieces must first be known in order to put 
them together again. The materials, however, 
were never put together again in precisely the 
same way, inasmuch as, to the keen observer, 
there were always developments. He would 
emphasise keenness of observation, because if 
there was one applied science more than another 
in which this faculty was a sine qua non, some- 
thing without which there could be no success, 
it was the science of chemistry. The author had 
referred to a cultivated sense of smell. Ability 
to discriminate between scents and various oils 
entering into their composition was of the first 
importance. For himself, he bad to confess 
that his sense of smell was defective, his capa- 
bilities in this direction being quite third-rate. 
He was, however, in good company, for he had 
noticed that ladies, in frequent instances, possessed 
little discernment for scents, and did not notice 
the difference between one scent and another; 
some of them, indeed, could not distinguish 
violets from eau-de-cologne. That, certainly, could 
not be described as a cultivated sense of smell. 
To return to the early days of which he had 
spoken. Then the search was wholly for colour. 
Given, however, the class of man and the 
education of the period, he believed that, had 
interest been taken in the direction of scents, a 
synthetic perfume industry would then have 
been evolved, as was the case with aniline 
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dyes. It had been publicly stated in the 
press that the aniline industry had left this 
country because of the tax on spirit. Sir William 
Perkin, as a witness before the Departmental 
Committee, had, however, disposed completely of 
that statement. The aniline industry vanished 
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Mr. R. H. BRITTAIN expressed his pleasure at 
the illustrations which had been thrown on the 
screen. Perfumery was a growing industry, and 
should be encouraged. 


Mr.-CAMPBELE- P. OGiLvis- asked -whether—a 


because of the supineness of capitalists. This 
supineness accounted for the loss of many in- 
dustries, which, in spite of patent law and other 
facilities now possessed, had never been recovered. 
As bearing upon this point, Mr. Tyrer referred to the 
circumstance that he had recently purchased a 
little book issued by the Society for the Propagation 
of Christian Knowledge, forming part of a series 
bearing the general title of “The Romance of 
Science,” and called particularly ‘ Chemical 
Research and National Welfare,” which consisted 
largely of the address of Professor Fischer— perhaps 
the finest synthetic chemist of the world—at the 
opening of the Kaiser Wilhelm Research Institute. 
From this it appeared that the capitalists of 
Germany had united to establish, in different 
parts of the country, institutions for the further- 
ance of certain branches of applied chemistry, such 
as physics and synthetic work on medical products. 
Laboratories for these purposes had been erected 
at a cost of £60,000 each at least. The whole of that 
money had been paid by the manufacturers of 
Germany, an example which, in the opinion of the 
speaker, should be followed in this country. If 
that were done, the problem of education, from 
the technical point of view, would resolve itself. 
The British intellect was not behind that of other 
countries; the defect of education in Great Britain 
was in the manner of working, and the misdirec- 
tion of the enthusiasm of the young; and when 
these things were remedied there would be no 
need to discuss the difficulties of universities and 
their teaching staffs which in Germany were 
directly contributory to industry. He concluded 
ith a remark by Huxley delivered so long ago as 
1877. “I would make accessible the highest and 
complete training the country could afford. What- 
ever the cost, depend upon it the investment would 
be a good one. I weigh my words when I say that 
if the nation could purchase a potential Watt, or 
Davy, or Faraday, at a cost of a hundred thousand 
pounds down, he would be dirt-cheap at the money. 
It is a mere commonplace and everyday piece of 
knowledge that what these three men did has 
produced untold millions of wealth, in the 
narrowest economical sense of the word.” He 
would recommend the perusal of the little book he 
had mentioned, particularly by capitalists. 


Mr. J. GrossmitH found it impracticable to 
criticise the lecture, by reason of its excellence, 


Mr. P. SAMUELSON confirmed the opinion of the 
last speaker, adding that, in his twenty-seven years’ 
experience of perfumery, he had not listened to a 
more interesting account of the various materials 
daily handled by the trade. 


better class of oil was derived from the sweet or 
from the bitter orange. In Paraguay, where there 
were enormous forests of orange trees, the Jesuits 
had sown orange seeds all over the place, and when 
virgin forests were cut down orange trees grew 
in place of them. That might partly be due to 
parrots acting as seed-carriers. The speaker had 
interests in Paraguay, and if it were possible for 
him to be of assistance by sending over samples, 
etc., he would be pleased to do so. The question 
arose whether the primitive method of extracting 
oil which prevailed in that country was the 
best. If not, the next point for consideration 
was to introduce capital for the working of the 
trade, which was open to anybody, the oranges 
growing there in extraordinary quantities. 


Dr. T. A. Henry, of the Imperial Institute, desired 
to point out that the Government of Victoria was not 
alone, in the British Empire, to make experiments 
in relation to essential oils. Such experiments had 
been started in Cyprus, and in Canada the experi- 
ments now being conducted were originated by the 
Government of the Dominion. He did not think 
the Governments of the Colonies, particularly the 
Crown Colonies, were behindhand in this matter. 
Mr. Umney had referred to the possibility of intro- 
ducing perfumery plant cultivation into various 
parts of the Empire, and, of course, it was easier to 
make suggestions than to put them into practice. 
An attempt had beén made in the West Indies to 
grow limes and oranges, but the yield of these 
fruits was poor, while the class of labour available 
was unsatisfactory. The same thing was being 
done in Mauritius and Seychelles, but there again 
the difficulty of getting expert labour occurred. 
The introduction of plant might prove very diffi- 
cult, and further difficulty might arise in getting 
accurate information as to exact methods of culti- 
vation, collection of materials, and preparation. 
Useful work might be done in this direction by 
some sort of travelling commission, who would 
investigate these points. 


Mr. J. C. Umniy, in replying to the discussion, 
remarked that, so far as he was aware, oils from 
the peel of oranges had not been imported from 
Paraguay, only the oil from the leaves, under 
its title of petitgrain. The first quantities sent 
to this country for the London market were 
sent to him for analysis, and concluding it was 
a good oil, and as no one had made a bid 
for it, he had bought it all himself. He had 
bought it at 4s. a 1b., and, some three or four 
years later, sold it to a firm in the South of 
France for 15s. or 16s. Since then the oil of 


orange leaves had been imported in enormous 
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quantities, and was now a large article of com- 
merce. In regard to Dr. Henry’s reference to the 
evidence given before the Dominions Royal Com- 
mission, everyone who had given evidence had 
pointed to the labour difficulty, upon which, 
indeed, the whole question turned. This difficulty 
was particularly pronounced in Australasia, and 
the speaker had received correspondence by almost 
every mail dealing with the impossibility of carrying 
out cultivation by reason of labour trouble. One 
source of prosperity in Bulgaria was its rose industry, 
and the cheap picking of rose petals. Otto of rose 
was dearer now, owing largely to the higher price paid 
for labour. In Australasia, the labourer regarded as 
beneath his dignity the picking of leaves or flowers 
from a tree for distillation. The speaker had referred 
in his paper to the establishment of essential-oil 
industries, and he was receiving letters, not only 
from private persons but from agricultural boards, 
on the subject. The Agricultural Board of the 
Federated Malay States were particularly 
anxious to take up the cultivation of various 
materials for perfumes suitable to their particular 
district. Generally he felt that there was every 
prospect of a considerable extension of the per- 
fumery industry. It was necessary, however, 
that the sources of supply should be considerably 
widened, in order that products might be obtained 
without difficulty ; the wider the area of production, 
the less danger from cornering and speculation 
recently rife in relation to the more expensive 
essential oils. Those engaged in the perfumery 
trade would welcome the appearance of some great 
capitalist who would extend the industry, especially 
with regard to the production of bergamot, which 
could undoubtedly be produced in other areas than 
a limited part of Italy and Sicily. 


On the motion of the CHAIRMAN a vote of thanks 
was accorded to the author, and the proceedings 
terminated. 


ELECTRIC TRACTION ON THE 
ST. GOTHARD RAILWAY. 


The Swiss Government has under consideration 
at the present time a scheme for the electrification 
of the St. Gothard Railway, which, if adopted, 
will be applied at once between Erstfeld and 
Bellinzona. This part of the line, which includes 
the great tunnel and its approaches from Erstfeld 
to Géschenen and Airolo to Bellinzona, where the 
steepest gradients occur, is sixty-seven miles in 
length. For working this section of the line the 
erection of two hydro-electric power stations will 
be necessary. On the north side the water of the 
Reuss, so abundant during the summer months, 
taken above the falls near Wassen, will furnish the 
motive-power for the generating station to be 
established at Amsteg. The other station, to be 
erected at Piatto, in the valley of the Ticino on 
the south side, will serve to supply any deficiency 
which may occur during the winter, when the flow 
of the Reuss is at its minimum. This power 
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station will derive its supply of water from Lake 
Ritom, situated 6,000 ft. above sea level, which 
could be stored up to be utilised in the winter. 
The motive-power available all the year round at 
these two stations is estimated at 26,000 h.p. 

For the working of the whole line between 
Lucerne and the Italian frontier at Chiasso, a 
distance of 140 miles, three other power stations 
will be required, two of which are to be in the 
basin of the Reuss, and the other in the valley of 
the Ticino at Lavengo, near Bellinzona. These 
five stations would utilise upwards of 100,000 h.p. 
at all seasons of the year. 

By the electrification of this railway it is 
anticipated that not only will the cost of traction, 
as compared with steam, be considerably reduced, 
but greater speed will be obtained on steep gradients 
of 26 per 1,000 (1 in 383), and it will be possible to 
propel ordinary trains at the rate of 50 kilometres 
(81 miles) per hour. The average rate of ordinary 
trains from Lucerne to Chiasso for the whole 
distance, including stoppages, at the present time 
is 28 miles per hour. By the electrification of 
the line it is hoped that the time occupied for 
passing through the tunnel, 94 miles long, will be 
reduced from 23 minutes at present time to 14 
minutes, and this with the total absence of smoke. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 

Indigo Blue.—The time-honoured, but now quite 
inconclusive, test for indigo was to apply a spot of 
concentrated nitric acid to thecloth. The reaction, 
when complete, left a lemon-coloured patch sur- 
rounded by a beautiful green ring. The character- 
istic was marked, and the test was of such 
simplicity that every trader in indigo cloth kept 
his glass-stoppered phial of the acid handy. Indigo 
was expensive to buy, and all was “ indigo” in the 
eye of traders which gave this particular chemical 
reaction. There was consequently an incentive to 
defeat the test by producing dyewares, not made 
from indigo, that would behave in the same way 
in the particular circumstances. These colours 
were duly produced by the ingenuity of the dye- 
ware firms, and for about twenty-five years past 
the acid test has been nothing final, nor has any 
effective and similarly ready means of verification 
been introduced. Largely because of the improve- 
ment of fast blues in general and of the use of 
alizarin, indigo has been receding in importance, 
and its employment might have faded out almost 
entirely had not indigo blue dying been demanded 
for Army and Navy cloths. With the introduction 
of synthetic indigotin and the accompanying 
cheapening of the colour-unit, indigo blues re- 
newed their lease of life, although the interests 
of vegetable indigo suffered severely. The com- 
parative costliness of indigo led dyers into sparing 
habits; for example, into “topping” with indigo 
a cloth half or three-parts dyed with a cheaper 
blue. Indeed, serges at a shilling a yard have 
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been invested with the name indigo merely by 
virtue of having been passed through a spent 
indigo vat. Worn-out uniforms, dyed more or 
less fully with indigo in the first instance, have 
been converted into new cloth without re-dyeing, 
and have then sold as indigo serges for boys’ suits. 
Again, there have been quasi-indigos into which 
not a vestige of indigotin, whether natural or 
synthetic, has entered. It has been made clear 
that to call these last-named goods by the name of 
indigo isan offence against the Merchandise Marks 
Act; but apparently any traceable tinge of indigo 
will justify a trader in applying that name to his 
goods, although to call them ‘“‘ pure indigo” may 
be another matter. 


Standards for Indigo.—Persons connected with 
the Textile Institute, and interested in the main- 
tenance of standards for indigo, set afoot an 
investigation for the improvement, if possible, of 
the methods of analysis. A method employing 
pyridine as the extracting agent, and the tinto- 
meter as the means of estimating relative strengths, 
has been devised; but its authors—Professor A. G. 
Green, of Leeds; Principal W. M. Gardner, of 
Bradford—are scarcely content with the pitch of 
accuracy attainable. The method is in any case 
not for untrained use, and, like any other single 
method, is exposed to the risk that overtook the 
nitric acid bottle. If the production of cheap 
coal-tar blues soluble in pyridine were a paying 
venture, such blues could undoubtedly be made. 
The indigo stable door is receiving attention after 
most of the steeds have gone. In some respects 
the colour is unique, notably in its capacity for 
“feeding” the cloth to which it is applied, and 
in its power to regenerate its pristine self when 
garments dyed with it are hung in the dark. The 
ordinary demands of fastness are handsomely met 
by any colour that will stand exposure to sun and 
air for a year, and is not affected by local stains 
of mud and salt water. Alizarin blue is used on 
some worsted made for tropical and other wear 
because it answers all normal demands, and is free 
from the congenital defect of indigo—the tendency 
to rub off and thus to soil linen. Itis an old saying 
that the better the indigo the more it will rub off. 
Cloth dyed in the piece rubs less than cloth dyed 
in the yarn, and that dyed in the wool rubs most 
of any. 


Smoke and Dust.—Manufacturers in the textile 
towns are entitled to pose as reformed characters 
in the matter of smoke production. In the outer 
areas where no stringent by-laws have heen 
adopted, there are still chimneys that emit foul 
smoke; but it is not solely the whip of the smoke 
inspector that accounts for the amendment in the 
cities. Desire to economise fuel, expressed in 
the installation of expensive furnace plant, has 
served the purpose of curtailing both coal bills and 
smoke. Filth in the air is not equally hurtful to 
the interests of all textile manufacturers, but it is 
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seriously prejudicial to those who put forth white 
goods, and it has been given as one of the reasons 
why Manchester has not become a second Lyons 
in the production of delicate silk goods. Smoke 
and dust have driven some city finishers of white 
goods into considerable expense in filtering the air 
entering their works, and, as filtering is only 
partially effective, money is continually spent in 
the effort to keep all standing goods covered up. 
Dirt is never an advantage in textile work, and the 
industry must have much more to gain than lose 
from the new effort to purify the town atmosphere, 
in which Manchester is taking a leading part. 


The Rivers.—The unfavourable opinions formed 
concerning the rivers running through the textile 
areas are influenced at least as much by con- 
siderations of colour as of solid dirt. Colour is, 
however, the least of their offence, and it is not 
to colour but to fats and solids that the conserva- 
tors object. There is no ready means of decolor- 
ising the millions of gallons of dye-water that 
have to be disposed of daily. Dilution, and 
possibly the action of organic life in the streams, 
reduce the intensity, but the coloration is relatively 
harmless, although in dry seasons like last summer 
the colour of the water does amount to a nuisance to 
manufacturers lower down the stream who depend 
on the flow for dyeing their goods. Manufacturers 
have to depend somewhat on each other to keep 
the streams reasonably clean, and, under pressure 
from the Rivers Boards, more has been done to 
improve riparian conditions than appears from a 
mere glance at the colour of the water. 


The Metric System.—The textile industry has 
furnished some of the most implacable enemies to 
the compulsory use of the metric system, and 
although a vote in favour of its adoption has been 
secured from the Bradford Textile Society, agree- 
ment is not likely to be universal. The industries 
do not seem to be good ones for the purpose of 
illustrating the advantages that would accrue in 
international trading from adoption of the metric 
measures. The business is carried on predomi- 
nantly for export, but only a minority of the cloths 
sent abroad are sent to countries where metric 
measurements are best understood. No difficulty 
arises in measuring cloth by the metre when 
required, and in merchants’ warehouses whence 
cloth is sent to the Continental countries, ware- 
housemen carry the metric equivalents of all 
customary lengths and widths in their heads. It 
happens to be the case that some English industrial 
standards, like the 840-yard hank of cotton, are 
more authoritative and general than any metric 
standard, and, indeed, the English hank of cotton 
is the unit of the world. Then so many cloths are 
known to illiterate Asiatics and others by marks of 
which yards and pounds form a part, that any 
change in them must be fraught with commercial 
danger. There is an element of commercial 
prestige about the English notation which certainly 
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will not be abandoned hastily by commercial men, 
for from their point of view the change must be 
to the advantage of foreign competitors, The 
quotation of raw cotton prices in “points” of 
one-hundredth of a penny and the newer habit of 
weighing cotton in centals of 100 lbs. betray no 
-unfriendliness to decimal reckonings; which, 
however, is a different thing from disestablishment 
of the familiar units of dimension. 


Research Work upon Wool. — At a students’ 
gathering in Leeds a manufacturer named one or 
two technical problems that await solution and 
offer hopes of a fine-reward to the successful 
exploiter. Mention was made of one as capable of 
making a millionaire in five years. Proverbially, 
the little things pay best in invention, and there 
are aspects in which the change to be produced 
will seem slight in relation to the prospective 
reward. All that has to be done is to give one 
kind of wool the same character to the touch as a 
quality of superior fineness. For reasons that 
must be accepted, even if they cannot be nationally 
defined, there is a large and growing public demand 
for worsted of the quality known as 64’s. New 
South Wales merino exhibits this quality at its 
best, and the merino is, of course, a sheep kept for 
its wool and not for its mutton. The development 
of refrigeration on board ship has encouraged the 
production of a half-merino or crossbred animal 
yielding a more or less fine wool and of good 
carcass value. The problem is to give this crisper 
and slightly coarser wool one feature of resem- 
blance to pure merino. Plain boiling, soaping, 
pressing, and so forth, can be ruled out, as cloth 
finishers have exhausted the possible combinations, 
and have brought faculties highly developed by 
experience to bear upon the difficulty. The 
conditions are open, but almost certainly the 
change will have to be wrought upon cloth rather 
than upon yarn or loose fibre. The treatment 
must not impair the strength of the wool materially 
or interfere with its dyeing properties, and possibly 
not with its felting properties either. Success will 
mean, in the first place, that crossbred wool can be 
used for purposes for which only merino can be 
employed; and what further potentialities may 
be opened up may appear later. The change is 
more momentous than it might seem at first blush, 
and it is doubtless also more difficult than the 
inexperienced may be tempted to think. Very 
little has been done except by the cunning of cloth 
finishers to improve the characteristics of the wool 
fibre. It might even be said that nothing has 
been done for wool by chemists except in the 
direction of dyeing. The chlorination of wool, by 
which process hosiery is rendered unshrinkable, 
indeed, effects improvement in one direction, but 
only at expense in some others. The soft effect 
sought is diametrically the opposite of that pro- 
duced by—for example—the strong alkalies, and 
the difficulty is not lessened, but the difference is 
subtle and easier to appreciate by contact than by 
any formal explanation. 
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NOTES ON BOOKS. 


Eneuise Domestic CLocks. By Herbert Cescin- 
sky and Malcolm Webster. London: George 
Routledge & Sons. 31s. 6d. net. 

One of the Society’s founders, Nicholas Crisp, 
was a well-known watchmaker, and there are to be 
found in its early lists the names of many others 
of the craft, including that of Thomas Grignion, 
who presented to the Society the clock which for 
more than 150 years has regulated the proceedings 
in its meeting-room. There were also numerous 
prizes given for watch and clock movements, 
especially in the first half of the nineteenth cen- 
tury; indeed, anybody proposing to write the 
history of English clock and watch making would 
do well to go carefully through the volumes of the 
Society’s Transactions from their commencement in 
1783 down to their conclusion in 1844. The scienca 
and art of horology has also received full atten- 
tion in the papers and lectures reported in the 
volumes of the Journal. 

It is, however, less to the scientific than to the 
artistic side of the clockmaker’s art that this 
handsome volume is devoted. It is, in fact, a 
development of certain chapters on clocks in a 
previous work on “English Furniture in the 
Eighteenth Century,” and so naturally deals with 
the clock-case and its decoration rather than with 
the mechanism of the clock itself. The latter part 
of the subject is by no means omitted; indeed, it 
is treated in a sufficient if subsidiary manner. 
There are two excellent chapters in the early part 
of the book on “The Regulation of Domestic 
Clocks,” and “ The Mechanism of Clocks,” which 
seem to give just the amount of information 
required by the non-expert. The full-size illustra- 
tions of the ordinary movements found in eight- 
day grandfather clocks of the late seventeenth 
century and in certain later types are just what is 
wanted to make the mechanism intelligible to a 
person interested in the subject, but not possessed 
of mechanical knowledge. 

But the chief value of the book is the long series 
of fine illustrations of clocks, clock-cases, and orna- 
mental details. For instance, there are five large 
plates of clock-hands, illustrating twenty-eight 
pairs of hands of the most varied types; again, 
seven full-page plates are devoted to examples of 
“ long-case clock corners ”°’—the ornamental span- 
drel figures used to fill in the square opening in 
which the circular clock face is usually fitted—of 
which no less than forty-five are reproduced by 
photography. In addition to these and other 
plates there are 407 figures, all of large size, repro- 
ducing photographs of clocks. The majority of 
these are ‘“long-case”’ clocks, driven by weights. 
Others belong to the class of bracket clocks, spring- 
driven, and made to stand on a table or bracket, or, 
it may be, fixed to the wall, in which case they are 
classed as mural clocks, and may be driven by 
weights hanging down below with the pendulum, 
but generally uncased. 
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This fine book will appeal to those interested in 
furniture and in clocks, and may be commended 
alike for the labour which must have been expended 
upon the collection and selection of the examples 
reproduced, and for the care which has been devoted 
to their reproduction. 


THE Motor Cycuiist’s Hanpsoox. By ‘ Pheenix”’ 
(Chas. S. Lake). Third Edition. London: 
Percival Marshall & Co. 2s. net. 


The first edition of this very practical manual 
was reviewed in these columns just over a year 
ago. Its popularity is shown by the fact that 
it has now reached its third edition, while its price 
has quadrupled. The latter fact is amply justified 
by the increase in the size of the volume, which is 
now a singularly complets and useful manual on 
the construction and management of motor-cycles. 

Since the first edition appeared there has been a 
great development in motor-cycles, while the 
cycle-car was hardly known a couple of seasons 
ago. The author has written a completely new 
chapter on this subject, in which he deals with 
both three-wheeled and four-wheeled cars. As the 
popularity of these little vehicles is very rapidly 
inéreasing, the new section will prove of value to 
a great number of those who prefer, or are com- 
pelled, to be their own chauffeurs. 


GENERAL NOTES. 


EXPORTS oF FRENCH AvtTocars TO BRAzIL.— 
France now appears to be the largest exporter of 
autocars to Brazil, judging from the figures 
published by a French trade journal. From 
these if appears that out of a total of 1,377 cars 
imported by Brazil during the first three months 
of the present year, 474, or more than one-third, 
were made in France, 361 in the United States, 
270 in Germany, 221 in Italy, and only 51, or 3°76 
per cent., were of English make. 


LAWES AND GILBERT CENTENARY FouND.— 
Attention has already been called in these 
columns to the proposal of the Committee of the 
Rothamsted Experimental Station to celebrate 
the centenary of the birth of Sir John Lawes and 
Sir Henry Gilbert by rebuilding the Laboratory 
which was presented to Sir John (then Mr.) Lawes 
in 1855, but which no longer satisfies modern 
requirements. The sum of £12,000 is required to 
erect and equip a suitable laboratory, but it is 
understood that if half this sum is raised by public 
subscription the remainder can be obtained as a 
grant. An appeal is therefore being made for 
£6,000. More than half of this has already been 
collected, and the Rothamsted Committee are 
anxious to secure the remainder as soon as possible 
and to put the buildings in hand at an early date. 
Lawes and Gilbert, it is scarcely necessary to say, 
are universally recognised as the founders of 
modern scientific agriculture and of the artificial 
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fertiliser industry, and their work still remains 
among the best that has been done on sojl fertility 
and the manuring of farm-crops. -Hvery-year the 
plots they laid down are visited by great numbers 
of agriculturists from all parts of the world, and 
the lessons drawn from -these plots continue to 
bear valuable fruit in modern farm practice. The 
Rothamsted plots are unique: nowhere else in the 
world are there any that have anything like so;long 
a history. But no institution can live on its past 
reputation, and it is essential that the laboratories 
should be brought fully up to date, so as to enable 
the staff to continue their work with appliances at 
least as good as those possessed by the American 
and Continental stations. 


CHINESE CamMPHOR.—There has recently been 
some increase in the shipments of camphor from 
Hong-Kong, but the reeord of exports in 1912 for 
all China was about one-third below -that of the 
previous year, which in ‘itself showed a gréat 
decrease over previous years. There Has been a 
decided falling-off in the production of camphor in 
Fukien Province, where the production was the 
forerunner of the great Japanese industry in 
Formosa, and more camphor comparatively has 
been coming out of the hinterland of Fukien and 
Chekiang Provinces through the Yangtze Valley. 
The revolution has interfered especially with the 
production of camphor in Fukien, and to a great 
extent in the interior shipping through the Yangtze 
Valley. Hong-Kong shipments have been largely 
of the two grades obtainable in the Chinese market 
—Shanghai camphor, which comes from the 
hinterland above mentioned by way of the Yangtze 
Valley, and Kwangsi camphor, which is a strong 
camphor produced in Kwangsi Province, near 
Hong-Kong, but which is not so valuable as other 
grades because of its dark colour. The total 
exports of camphor from the whole of China in 
1911 amounted to 448,122 lbs., while the total 
exports in 1912 are reported at 331,192 lbs. While 
the exports of camphor have fallen off, the actual 
production is much larger than the exports indi- 
cate, probably amounting to about four -times the 
exports. j 


OLIVE PRODUCTION IN GREECE.— Compared with 
the record crop of 1911, the olive erop of 1912 was 
extremely small, and-while this was chiefly due to 
the fact that olive trees only yield a full crop every 
alternate year, unfavourable weather conditions 
also contributed to the shortage. The cultivation 
of olives in Greece is increasing, and more modern 
methods are being used. According to the latest 
available statistics, there.are-at present 5,600 oil- 
presses in the country, of which 120 are steam 
driven, and the continued introduction of modern 
machinery for extracting the oil tends to improve 
its quality. Wild olive trees are either grafted’ in 
situ, or subsequent to- transplanting, dud their 
cultivation is completed by ploughing the soil, by 
systematie pruning, and by the, use of fertilisers, 
The careless packing, the prolonged and garelegs 


66 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


storing of the fruit before crushing, conditions 
detrimental to the production of good oil, are now 
acknowledged to be mistakes and are avoided. In 
consequence, the quality of the edible olives from 
Amphissa, Volo, and Kalamata shows a steady 
improvement, and the same may be said of the 
yield of oil. The olive crop of 1912 produced about 
2,850,000 lbs. of edible olives and 15,675,000 lbs. 
of oil, as against 88,988,000 lbs. of olives and 
190,551,000 lbs. of oil in 1911. 


THe ReELiaious Census or GErmany. — The 
results of that portion of the census of 1907 
relating to the religions of the population of 
Germany have just been issued. They show that 
of the 61,720,529 people enumerated, 38,374,648 
professed adherence to the Evangelical Church, 
22,540,485 to the Catholic Church, and 566,999 to 
the Jewish Church. In the eastern section of the 
Empire 12,681,192 of the 18,747,937 making up the 
total population of that region were Evangelical, 
5,758,072 were Catholic, and 232,377 were Jews. 
In Western Germany 20,213,335 of the total popu- 
lation of 28,854,182 were Evangelical, 8,330,729 
Catholic, and 188,918 Jews; and in Southern 
Germany 5,480,121 of the total population of 
14,118,460 were Evangelical, 8,451,684 Catholic, 
and 145,704 Jews. The 37,989,893 people in 
Prussia were divided as follows :—Evangelical, 
23,847,337; Catholic, 18,608,183; Jews, 374,353. 
The 6,598,168 people in Bavaria were divided 
as follows : — Evangelical, 1,861,079; Catholic, 
4,668,108; and Jews, 53,723. The small portion of 
the population not accounted for in each case was 
credited to non-Evangelical sects of the Christian 
faith or to non-Christian beliefs. 


Berceran BEER Propuction.—During 1912 the 
3,309 breweries in Belgium consumed 452,084,368 
lbs. of malt, of which amount the share of each 
province was as follows :—Antwerp, 355 breweries, 
consumption, 59,197,784 lbs. of malt; Brabant, 
505 breweries, 134,325,400 lbs.; West Flanders, 
588 breweries, 68,493,733 lbs.; East Flanders, 696 
breweries, 77,805,164 lbs.; Hainault, 676 breweries, 
77,117,135 lbs. ; Liége, 112 breweries, 11,289,467 lbs. ; 
Limburg, 148 breweries, 8,041,075 lbs.; Luxem- 
bourg, 64 breweries, 4,320,559 lbs.; Namur, 165 
breweries, 11,494,051 lbs. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


DEcEMBER 10.—T. THorne BAKER, “ Applica- 
tions of Electricity to Agriculture and Life.” 
Sir Ontver Josepp Lopere, LL.D., D.Sc., 
Sc.D., F.R.S., Principal of the University of 
Birmingham, will preside. 

DECEMBER 17.—ArtTHUR Fett, M.P., ‘ The 
Channel Tunnel.” Lorp RotTHERHAM will 
preside. 


- 


December 5, 1913. 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 

E. G. Coxer, M.A., D.Sc., Professor of 
Mechanical Engineeriùg and Applied Mathe- 
matics, City and Guilds of London Technical 
College, “The Measurement of Stresses in 
Materials and Structures.” Three Lectures. 


Syllabus. 

LECTURE II.—DECEMBER 8.— Electrical Measure- 
ments. The thermal effect of load and its applica- 
tion to the measurement of stress intənsity. 
Thermo-electric measurements of stress in tension 
and compression members—Radiation and con- 
duction effects—The measurement of stress dis- 
tribution in a beam—The stress distribution in a 
column — The effect of shear stress — Thermo- 
electric effects of stress in metals. 

LECTURE III..—DECEMBER 15.—Optical Measure- 
ments. The temporary double refraction produced 
by stress in transparent materials and its applica- 
tion to the measurement of stress distribution— 
Law of optical effect. The distribution of stress 
in straight and curved members of structures— 
Lines of principal stress—The effects of holes, 
notches, and rivets. The stress distribution in 
models of various engineering structures and 
machines. 


Papers to be read after Christmas :— 


Sır WirLIaAMm ABNEY, K.C.B., D.Sc., D.C.L., 
F.R.S., ‘Testing Pigments for Permanence of 
Colour.” 

EDWARD F. STRANGE, R.E. (Hon.), “‘ Japanese 
Colour Prints.” 

Sır Sipney Lez, B.A., D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 
“ Shakespeare’s Life and Works.” (Aldred 
Lecture.) ` 

A. J. WALLIs-TAYLER, Assoc.M.Inst.C.E., 
“ The Preservation of Timber.” 

GrEoRGE Henry Gass, “The History of the 
Microscope.” 

R. A. Peppe, “The History of Colour 
Printing.” 

HERBERT BATsFORD, ‘“ The Production of a 
Book.” 

WiuiiaAmM Reainatp Ormanpy, D.Sc., F.C.S., 
M.I.Automobile Eng., ‘‘ Alcohol as a Motor 
Fuel.” 

Francis W. Goopenoucm, ‘Coal Gas as a 
Fuel for Industrial Purposes.” 

W. S. Rocers, “ The Modern Poster, its 
Essentials and Significance.”’ 

W. B. Bortromuey, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 
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Ernest Kinpurn Scorr, A.M.Inst.C.E., 
M.LE.E., “ Electric Train-Lighting Systems.” 


Mason E. H. M. Leeeerr, R.E., D.S.O., 
Managing Director, British East Africa Corpo- 
ration, “ The Economic Development of British 
East Africa and Uganda.” 


Mrs. VILLIERS STUART, “Indian Gardens.” 


Mazor Percy MoreswortH Sykes, C.M.G., 
C.1.E., “ Khorasan.” 


E. A. Garr, C.S.I., C.LE., Member of the 
Executive Council, Bihar and Orissa, ‘‘The 
Indian Census.” 


Sır Rogert W. Perks, Bart., Assoc.Inst.C.E., 
“The Montreal, Ottawa and Georgian Bay 
Canal.”’ 


Grorce C. Bucyanan, C.I.E., M.Inst.C.E., 
Chairman of the Rangoon Port Trust, 
“ Rangoon.” 

Dr. EF. Mottwo Perki, F.I.C., F.C.58., ‘ The 
Oil Resources of the Empire.” 


Proresson W. POPPLEWELL Buoxam, B.Sc., 
F.I.C., F.C.S., Research Chemist in charge of 
the Dalsingh Serai Research Station for Indigo 
(Government of Bengal) and later Research 
Chemist for Indigo (Government of India), 
“The Cultivation and Manufacture of Indian 
Indigo.” 


INDIAN SECTION. 


Thursday afternoons, at 4.80 o’clock :— 


January 15, February 12, March 19, April 28, 
May 21. 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
February 8, March 3 and 31, May 25 (Monday). 


a eare 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


Grr CHARLES WALDSTEIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, “The Relation of In- 
dustry to Art.” Three Lectures. 

January 19, 26, February 2. 


JoszpH PENNELL, President of the Senefelder 
Club, ‘‘ Artistic Lithography.” Three Lectures. 
February 16, 23, March 2. 


WILLIAM ARTHUR Bone, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, ‘ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 
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WixuramM Burton, M.A., F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


JUVENILE LECTUREs. 
Wednesday afternoons, at 5 o'clock :— 


R. P. Howerave-GranaM, M.I.E.E., Demon- 
strator in Electrical Engineering at the City 
and Guilds of London Technical College, 
“ Electric Vibrations and Wireless Telegraphy.”’ 
Two Lectures. The Lectures will be fully 
illustrated with simple experiments. 

January 7, 14. 


COBB LECTURES. 
Tuesday afternoons, at 4.80 o'clock :— 


H. PLUNKET GREENE, “‘ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, DECEMBER 8...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Professor E. G. Coker, ‘‘The Measurement of 
Stresses in Materials and Structures.” (Lecture IT.) 

Victoria Institute, 1, Adelphi-terrace House, W.C., 
4.30 p.m. Rev. A. ©. Robinson, ‘The Fall of 
“Babylon and Daniel v. 30.” 


Farmers’ Club, Whitehall Rooms, Whitehall-place, 
8.W.,6p.m. Professor R. S. Seton, ‘‘ The Rearing 
of Calves.” 


Brewing, Institute of (London Section), Imperial 
Hotel, Russell square, W.C., 8 p.m. Messrs, 
Briant, Harman and Vaud, ‘‘ Mash Filters.” 


Geographical Society, Burlington-gardens, W., 
8.30 p.m. Professor J. W. Gregory, ‘‘ Is the Earth 
Drying up?” 

Marine Engineers, Institute of, 58, Romford-road, 
Stratford, E., 8 p.m. Discussion on ‘“ Fuel Test.” 


Swiney Lectures on Geology, at the Imperial College 
of Science, South Kensington, S.W., 5p.m. Dr. 
T. J. Jehu, ‘The Natural History of Minerals and 
Ores.” (Lecture V.) 


Architectural Association, 18, Tufton-street, 8.W., 
8 p.m. Mr. W. H. Ward, ‘‘ Portuguese Archi- 
tecture.” 


TUESDAY, DECEMBER 9...Women’s Industrial Council, at the 
ROYAL SOCIETY OF ARTS, John-street, Adelphi, 
W.C., 5.15 p.m. Conference on “‘ Trade Training for 
Girls.” 


Sociological Society, at the ROYAL SOCIETY OF ARTs, 
John-street, Adelphi, W.C., 8.15 p.m. Miss W. 
Stephens, ‘‘ Current Movements in French Thought 
as Illustrated in the Novel.” 

Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Mr. F. E. Pargiter, ‘‘The Earliest Indian Tradi- 
tional History.” 

Roman Studies, Society for the Promotion of, at the 
Society of Antiquaries, Burlington House, W., 
4.30 p.m. Professor Haverfield and Dr. George 
Macdonald, ‘‘Some Recent Discoyeries in 
Roman Scotland.” 
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Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. 1. Discussion on paper by Mr. 
B. H. Henderson, “The Transandine Railway.” 
2. Professor E. G. Coker and Mr. W. A. Scoble, 
‘* Cyclical Changes of Temperature in a Gas-Engine 
Cylinder.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Presidential Address by Mr. Chapman 
Jones, “Où Media of High Refractive Power for 
Photomicrography.” 

Swiney Lectures on Geology, at the Imperial College 
of Science, South Kensington, S.W., 5 pm. Dr. 
T. J. Jehu, “ The Natural History of Minerals and 
Ores.” (Lecture VI.) 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, 8.W., 8.80 p.m. , Mrs. C. Henshaw, ‘‘ The 
Awakening of Vancouver Island.” 

Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 7.30 p.m. 1. Dr. J. Kerr, ‘Report on the 
Fourth International Congress on School Hygiene 
at Buffalo.” 2. Discussion on the ‘‘ Progress of 
School Hygiene.” _ 

Medicine, Royal Soviety of, 1, Wimpole-street, W. 
Section of Surgery, 5.20 p.m. 1. Mr. Gilbert 
Kempe, ‘“ Brachial Arteriovenous Aneurysm 
Successfully Treated by Vascular Suture.” 2. Mr. 
V. Zachary Cope, “The Early Diagnosis and 
‘Treatment of Ruptural- Intestine.” 3. Mr. H. 
Betham Robinson, ‘‘ Case of Endothelioma of the 
Breast.” 

Section of Psychiatry, at the Royal Bethlem 
Hospital, St. George’s Fields, S.E., 4.30 p.m. 
Dr. W. H. Stoddart, 1. “ Hypopituitarism ” ; 
- 2 ‘*(?) Anxiety "Neufosis’*; 3and 4. “Dementia 
Paranoides ” ; 5, “ Congenital Neurasthenia.” 


WEDNESDAY, DECEMBER 10..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C.,8 p.m. Mr.T. Thorne 
Baker, “ Applications of Electricity to Agriculture 
and Life.” 

Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. Mr. L. W. King, “A 
Sumerian History.,of the World, and its Possible 
Relation to Hebrew Traditions.” 

Automobile Engineers, Institution of, at the Institu- 
tion of Mechanical Engineers, Storey’s-gate, S.W., 
8 p.m. Professor J. Goodman, “Some Points in 
the Design of Roller and Ball-Bearings.” 

Japan Sociéty, 20, Hanover-square, W., 8.30 p.m. 
Dr. W. L. Hildburgh, “Japanese Popular Magic 
Connected with Agriculture and Trade.” 

United Service Institution, Whitehall, S.W., 3 paa. 
Lieutenant L. H. Hordern, ‘‘The Dominions and 

s the Navy.” 

Literature, Royal Society of, 20, Hanover-square, W., 
5p.m. Professor H. Newbolt, Lecture on Poetry. 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 


5.30 p.m. Mr. H. K. Dyson, ‘Reinforced 
Concrete.” (Lecture V.) 
THURSDAY, DECEMBER 11...Royal Society, Burlington House, 
W., 4.30 p.m. 
Antiquaries, Society of, Burlington Honse, W., 
8.30 p.m. 


Victoria and Albert Museum, South Kensington, 
S.W., 8.30 p.m. Mr. G. H. Palmer, “ Early Printed 
Books.” 

Camera Club, 17, John-street, Adelphi, W.C., 

` 8.30 p.m. Dr.C. Atkin Swan, ‘‘ The Simplicity of 

` Teléphotography.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8p.m. Discussion on paper 
by Dr. Klingenberg, ‘‘ Electricity Supply in Large 
Cities.” 

Conerete Institute, 296, Vauxhall Bridge-road, S.W., 

. 7:80 p.m. Mr. W. BL. Gadd, ‘‘Some Fallacies in 
Cement Testing.” 

Architects, Society of, 28, Bedford-square, W.C., 
8p.m. Mr. R. G. Lovell, ‘* Courage in Colour.” 
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Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Surgery: Sub-section of Orthopedics, 
4.30 p.m. 1. Mr. C. Max Page, “An Apparatus 
for the Reduction of Some Deformities of the 
Joints, with Special Reference to the Knee.” 
2. Mr. R. C. Elmslie, “Two Cases of Paralysis of 
the Serratus Magnus and Trapezius with Deformity 
of an Unusual Type.” 

Section of Neurology, 8 p.m. (Clinical Meeting.) 
Dr. Turney, 1. “ Case of Cerebellar Tumour” ; 
2. “ Functional Hemiplegic Contracture, Gidema 
of Hand and Face.” Dr. James Taylor, ‘‘ Fried- 
reich’s Ataxy with Unusual Commencement.” 
Dr. F. E. Batten, 1. ‘‘ Glioma of the Cerebellum ” ; 
2. “Two Cases of Poliomyelitis with Unusual 
Symptoms.” Dr. James Collier, ‘‘ Two Cases of 
Thomsen’s Disease.” Dr. Purves Stewart, ‘‘ Hys- 
terical Brachial Monoplegia following an Electric 


Shock.” Dr. Farquhar Buzzard, 1. ‘“‘ Diffuse 
Sclerodermia”; 2. ‘‘ Acute Cerebellar Ataxia in 
an Adult.” 


FRIDAY, DECEMBER 12...African Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
4p.m. Miss Alice Werner, ‘f The Galla People of 
East Africa and their Vassal Tribes.” ° 
Cold Storage and Ice Association, at the ROYA 
SOCIETY OF ARTS, John-st., Adelphi, W.C. 8 p.m. 
Engineers and Shipbuilders, North-East Coast Insti- 
tution of, Newcastle-on-Tyne, 7.30 p.m. (Graduate’s 
Section.) Mr. Russell Jackson, ‘' Automobile 
Practice.” 
Malacological Society, Burlington House, W., 8 p.m. 
1. Mr. G. B. Lowerby, ‘‘ Descriptions of various 
new species of Mollusca.” 2 Mr. A. J. Jukes- 
Browne, ‘‘ Synonymy of the Family Veneride.” 
3. Mr. H. B. Preston, ‘‘ Descriptions of new species 
of Land and Marine Shells from the Montebello 
Islands, Western Australia.” i 
Astronomical Society, Burlington House, W., 5 p.m. 
Medical Officers of Health, Society of, 1, Upper 
Montague-street, W.C., 5 p.m. Dr. J. Cates, 
“ The Sale of Milk.” 
Medicine, Royal Society of, 1, Wimpole-street, W. 
Section for the Study of Disease in Children, 
4:30p.m. Discussion on Enlargement of the Spleen 
in Children (opened by Dr. Robert Hutchison and. 
Sir John Bland-Sutton, followed by Dr. G. A. 
Sutherland and others). 
Clinical Section, 8.30 p.m. 1. Dr. F. Parkes Weber, 
‘*Case of Chronic Myelocytic Leukzmia treated 
by Benzol, etc.” 2. Mr. Arthur Evans, “ Case of 
Suppression of Urine after Operation for Acute 
Appendicitis Cured by Double Nephrotomy.” 
3. Mr. Thomas H. Kellock, “Three Cases of 
Malignant Disease after Treatment with Radium.” 
4. Dr. Frederic S. Palmer, “Case of Congenital 
Heart Disease with Hemiplegia.” 
Auctioneers’ and Estate Agents’ Institute, 34, 
Russell-square, W.C., 7.45 p.m. Mr. L. 8. Wood, 
“The Valuation and Sale of Timber.” 
Engineers, Junior Institution of, 30, Victoria-street, 
S.W., 8 p.m. Mr, H. N. Munro, ‘‘ Efficiency of 
Production.” = 
SATURDAY, DECEMBER 13...Water Engineers, Institution of, 
at the Geological Society, Burlington House, W., 
10a.m. 1. Mr. J. Chisholm, “ Compulsory Returns 
by Water Undertakings.” 2. Mr. R. S. Henshaw, 
“The Portland Urban District Council Water- 
works (description of Friar Waddon Borehole 
Scheme).” 3. Mr. W. T. Burgess, “ The Solubility 
of Carbonate of Lime and its bearing upon certain 
Processes for the Treatment of Water Supplies.” 
4. Mr. F. J. Dixon, ‘ The Treatment of Plumbo- 
Solvent Water by means of Mechanical Filters.” 

Swiney Lectures on Geology, at the Imperial College 
of Sci-nce, South ‘Kensington, S.W., 3 p.m. Dr. 
T. J. Jehu, “The Natural History of Minerals and 
Ores.” (Lecture VII.) 
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NOTICES. 


NEXT WEEK. 

Monpay, DecemBer 15th, 8 p.m. (Cantor 
Lecture.) Proressor E. G. Coxer, M.A., 
D.Sc., Professor of Mechanical Engineering 
and Applied Mathematics, City and Guilds of 
London Technical College, ‘‘The Measure- 


ment of Stresses in Materials and Structures.” 
(Lecture IIT.) 


WEDNESDAY, DECEMBER 17th, 8 p.m. (Ordinary 
Meeting.) ARTHUR Feu, M.P., “The Channel 
Tunnel.” Lorp RotHersam will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, December 8th, PROFESSOR 
E. G. Coxer, M.A., D.Sc., delivered the second 
lecture of his course on “ The Measurement of 
Stresses in Materials and Structures.” 

The lectures will be published in the Jowrnal 
during the Christmas recess. : 


JUVENILE LECTURES. 


A short course of two lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January Tth and 14th, 
1914, at 5 o’clock, by R. P. HOWGRAVE-GRAHAM, 
M.I.E.E., Demonstrator in Electrical Engineer- 
ing at the City and Guilds of London Technical 
College, Finsbury, on “ Electric Vibrations and 
Wireless Telegraphy.” 


The lectures will be fully illustrated with — 


lantern-slides and numerous simple experi- 
ments. 


Special tickets are required for these lectures. 


They can be obtained on application to the 
Secretary. 

A sufficient number of tickets to fill the room 
will be issued to members in the order in which 
applications are receivel, and the issue will 
then be discontinued. Subject to these con- 
ditions, each member is entitled to a ticket 
admitting two children and one adult. Members 
who desire tickets are requested to apply for 
them at once. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


FOURTH ORDINARY MEETING. 


Wednesday, December 10th, 1913; Anan A. 
CAMPBELL SWINTON in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Aaronsohn, Aaroa, Zichron-Jacob, near Haifa, 
Palestine. 


Crump, Dr. John Moore, Agnew State Hospital, 
Agnew, California, U.S.A. 


Davison, Rashell Montague Rashell, Vernham, 
New Maiden, Surrey. 


Gutekunst, Otto C. H.,5, Hyde Park-gardens, W. ; 
and 144-146, New Bond-street, W. 


Howe, Charles S., Case School, Cleveland, Ohio, 
U.S.A. 


Hutchinson, Walter, M.A., 84-36, Paternoster-row, 
E.C.; and 55, Pont-street, S.W. 


Lyle, Robert Park, 81, Cadogan-square, S.W. 
Morson, George A., Sagua la Grande, Cuba. 


~ 
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The following candidates were balloted for 
and duly elected members of the Society :— 


Bergstrom, Eric, 3, Iverna-gardens, Kensington, 
W. 

Cowland, John Andrew, 10, Ladbroke-gardens, 
Noftting-hill, W.; and 4, College-hill, E.C. 

Macgowan, J. G., M.A., 5, York House, Kensing- 
ton, W. 

Mehnarto, Frederick, M.D., Ph.D., 19, Harley- 
street, W. 


Quilter, James Henry, 11, Millstone-lane, Leicester. 


Robertson,- Sir Frederick Alexander, LL.D., 1, 
Eaton-terrace, S.W. 


Waller, Rev. Alfred, St. Paul’s Rectory, Westcliff- 
on-Sea. 


The paper read was— 


THE APPLICATIONS OF ELEC- 
TRICITY TO AGRICULTURE. 


By T. THorne Baker, A.M.I.E.E., F.C.S. 


Commercial advantages can be derived from 
the application of high-tension electrical cur- 
rents, whether unidirectional or alternating. 
This paper deals with the methods of their 
application and the laboratory determination 
of their physical effects. 

It is many years ago since Lemstrom, as the 
result of almost endless experiments, announced 
the fact that some 45 per cent. increase in 
the yield of crops could be obtained by means 
of high-tension electricity applied to the land 
by means of overhead wires. Positive elec- 
tricity was invariably found to give more marked 
results than negative; but negative electricity 
was usually better thau nothing at all. High- 
frequency currents, or currents alternately 
positive and negative, have not been very 
largely experimented with or adopted; but 
some experiments made in the very hot, dry 
months of the summer of 1911 led me to 
test them more seriously, as they gave on that 
occasion considerably more successful results 
than positive electrical application, which is 
usually considered detrimental if administered 
during hot sunshine. - - 

A considerable amount of recent experimental 
work by Dr. Max Breslauer, Dr. E. Winterstein, 
and others, has given little satisfactory, and 
even negative, results, and there seems to 
be a certain amount of doubt as to the 
practical possibilities of electric stimuli for 
agriculture. I shall first, therefore, describe 
some experiments which I think will show a 
raison d'étre for the application of electric 
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currents. Of radium I shall say little at the 
moment, as so few people are experimenting 
with it at present that hardly any opinion as 
to its possibilities has been formed; but, as you 
will see later on, its potentialities are somewhat 
remarkable. 

Some experiments were undertaken by me 
some months ago to assist Dr. Arabella Kenealy 
in obtaining practical evidence of the correct- 
ness of certain theories of hers of physiological 
currents, and these led to some interesting 
results. 

Measurements made with a sensitive capillary 
electrometer indicated that the upper and lower 
half of the human body are of opposite electric 
potential; the upper half is negative, the lower 
half is positive. The diaphragm is suggested as 
the dividing line. Measurements were made 
also with growing plants, and it was found that 
the upper portion of the plant was negative, 
the roots positive. A plant when alive is, in 
fact, a feeble generator of electricity, and if its 
upper extremities b2 connected by a conductor 
through a sensitive electrometer to the roots, 
an electric current, generated by the life pro- 
cesses going on within the plant, will be 
indicated by the instrument. 


Here I may remark parenthetically that 
these currents are exceedingly minute, and that 
one of the most essential things. in successful 
electro-agriculture, or allied work, is to employ 
minute currents or minute amounts of electrical 
energy comparable with those at work in 
Nature, whereas frequently in experimental 
work amounts of electricity, enormous in 
comparison, are employed, with naturally dis- 
couraging results. The same thing applies in 
the case of the use of radio-active earth ; a very 
minute amount of radio-activity will in certain 
cases give extraordinary results, while too great 
an amount will give worse results than if 
ordinary earth had been used. 

The upper part of a plant being negative 
electrically, as compared with the roots, it 
seems perfectly plausible that the minute 
hairs on the leaves and stems should act as 
collectors to collect atmospheric electricity, 
which is usually positive in character. The 
fact that the plant itself acts as a battery, 
and possesses two poles of opposite sign may 
naturally lead us to suppose that these feeble 
differences of potential (of the order of a few 
mill-volts) are of intrinsic use in the natural 
processes of the plant. Now the plant is 
collecting atmospheric electricity continuously, 
because each hair acts as a miniature “« lightning 
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conductor,” so to speak, hence the actual_ 
amount of electricity collected per unit of time 
will be very small, and comparable with the 
amounts I have met with in the experiments 
mentioned. 

The effect of the electrification may be due to 
several things; for example, the static effect 
may be to cause a contraction in the capillary 
tubes of the plant stems, which would increase 
the capillary attraction and cause a quicker and 
more ready rise upwards of the nutrient juices, 
while the natural production of the electric 
currents at the terminals of a plant may be due 
to electric endosmose—the passage of fluids 
through any cellular structure which gives rise to 
osmotic effects causing the generation of currents. 

The electrical stimulus may possibly assist 
some of the enzymic actions taking place during 
plant nutrition, while it appears from laboratory 
experiments to increase the flow of the nutrient 
liquids through the fine capillary tubes by re- 
ducing their viscosity; this is more particularly 
the case with alternating currents. To confirm 
these experiments, I made a number of tests 
of the blood pressure in the human subject, and 
found that a few minutes’ exposure to quite 
feeble oscillatory currents of very high fre- 
quency, using quite small apparatus, made a 
marked drop in the blood pressure, suggesting 
that the pressure was relieved by the freer 
passage of the blood through the fine capillary 
blood vessels, thus lessening the work on the 
heart. The unquestionable lack of nervousness 
in chickens subjected systematically to these 
currents gives, I think, confirmation of this 
theory. 

A number of experiments made with bacteria, 
ferments, moulds, and other micro-organisms, 
have led me to the conclusion that almost every 
individual plant or organism requires its own 
particular type of electricity if the best results 
are to be obtained, and I shall first discuss the 
various means of producing these different types 
of current. Discarding the static machine used 
by Lemstrom as impracticable, especially in 
this climate, we may look upon the induction 
coil as the readiest means of transforming up 
from a low voltage to a very—high one. A coil 
capable of giving a four or six inch spark is 
quite suitable-for preliminary experiments on a 
small scale. The discharge from the secondary 
terminals is fairly, but by no means perfectly, 
unidirectional ; hence, to ensure a purely positive 
discharge, Sir Oliver Lodge devised a special 
rectifying valve, through which current can 
only pass in one direction. 
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The overhead electrical discharge work with 
crops has received most skilled and careful_ 
attention in this country by the Lodge-Newman 
method, Mr. Newman employing the unidirec- 
tional discharge from an overhead network of 
wires, supplied by current from a high-tension 
transformer or coil rectified by the Lodge valve, 
and by Professor Priestley also, who used in 
his early experiments the frictional generator of 
Lemstrom and had, like Lemstrom, fine wires 
pointing groundwards to assist in the discharge 
or dissipation of the current to earth. 

The diagram now shown on the screen gives 
an idea of the high-tension discharge apparatus, 
and shows the induction coil, with a motor 
mercury interruptor, the secondary current 
leading to the overhead wires from the positive 
terminal passing first through a rectifying 
valve. A very large amount of systematic 
electro-agricultural work has been carried out 
by the Lodge-Newman system, which must be 
regarded as the pioneer system in this country. 

The apparatus used by Lemstrom, although 
of the frictional machine type, can be compared 
roughly with more modern apparatus as regards 
first cost, and was estimated at £42 for treating 
an area of about 25 acres; while the total cost, 
including the overhead wires, insulators, posts 
between which the wires are suspended, and so- 
on, came to £109. A field sown with wheat, 
which yielded 34 bushels per acre, would, by 
the application of the current, give an additional 
45 per cent. due to the electrification, and the 
annual increased net profit was estimated at 
about £44 for the 25 acres. 

Professor Lemstrom remarks that as the cost 
of the installation does not increase in direct 
proportion to the area of the land treated, it 
follows that on larger areas the profits would 
be greater, whereas on a very small area (one 
or two acres) the increased crop would not pay 
for the application of the electric current.* 

As much as 107 per cent. increase in white 
beet was obtained by Professor Lemstrom as 
far bacs as 1888, 59 per cent. in radish, while 
a decrease of 43°58 per cent. was found with 
cabbage. This decrease was subsequently found 
to be due to lack of sufficient watering, a most 
important point in all this work. 

Mr. J. E. Newman has kindly supplied me 
with the figures which apply to the Lodge- 
Newman plant. For treating 25-30 acres the 
complete installation costs £200, whereas £300 
would cover the cost of an installation capable 
of treating double this area. Lodge-Newman 
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plants have been recently supplied to the 
Departments of Agriculture of both the United 
States and Egyptian Governments for experi- 
mental purposes, 


Fig. 1. 


What I consider the most profitable appli- 
cation of electricity to the farm is chicken- 
rearing. With an induction coil of 1 in. spark 
only, one can successfully treat a thousand 
chickens. 

The more general type of apparatus for 
producing high-frequency currents is that 
shown in Fig. 1. 

Each end of the secondary of an induction 
coil is attached to one coating of a condenser, 
the other coatings leading to the spark-gap, 
in one instance through a few turns of a large 
inductance or resonator. The free end of the 
resonator produces an effluve discharge, which 
gives the most pronounced results when the 
capacity and inductance product of the con- 
densers and few turns of inductance equals the 
capacity and inductance product of the whole 
resonator. 

A convenient arrangement used recently for 
agricultural work with success, is one by which 
stationary waves can be set up in a helix, and 
some interesting experiments have been carried 
out with it. (Fig. 2.) 

By modifying this arrangement, as shown in 
Fig. 1, we can produce stationary waves such 
that the effect on growth can be measured in 
regions either of maximum potential or of 
maximum current. 

In such a helix as this, the field around it 
can be explored by means of a helium or neon 
tube, and the nodes of potential and antinodes 
ascertained. Thorough investigation of the 
physiological effects of different parts of the 
field is very necessary, though I do not think 
the experiment has been made before. In an 
ordinary high-frequency “cage,” the field may 
be looked upon as being situate very near a 
node of potential; it will be seen that the 
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vacuum tube glows brightly at the loops, and 
does not glow at all at the nodes, of potential; 
the electrical “effect ” is very different, and it 
is just this difference that I have endeavoured 
to examine, by means of adjusting the capacity 
and inductance in the spark-shunt circuit so as 
to produce harmonics on the helix, and then 
by growing ferments, bacteria, and seeds under 
the varying types of electrical influence. 

Under ordinary conditions the frequency of 
the oscillating circuit, including capacity C and 
inductance L, is given by the expression 


B 1 
V9 


Qn JLC L and C being measured in 


Henrys and farads respectively. We can 
therefore alter the quantity of the discharge 
by varying either the self-inductance in the 
circuit or its capacity. In the apparatus 
usually employed for high-frequency thera- 
peutic work the capacity is more or less fixed, 
and the inductance changed by means of a 
sliding contact. In agricultural work this ad- 
justment should be capable of accomplishment 
on a very wide scale, as the network of wires 
spread over the ground must be in tune with 
the oscillating circuit producing the high- 
frequency currents, t.e., the product of its 
capacity and inductance must be about the 
same, or a very simple multiple. 

You will be able to see how the character of 
an effluve discharge changes when the induct- 
ance is varied, the inductance coil acting as an 


Hig. 2. 


auto-transformer from the secondary of which 
the effluve is obtained. The effect of effluves 
of different types of intensity on bacteria I hope 
to show later, but what I wish to point out is 
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that the maxim usually accepted that the 
longest effluve discharge is necessarily the best 
is not always a correct one. 

Some uses to which effluve discharge may be 
put in the treatment of blight, etc., may 
perhaps be of interest. 

The red variety of the American gooseberry 
blight was treated with an effluve discharge, 
but was not killed by it; on first spraying the 
blight, however, with a weak solution of a 
soluble sulphide, and then playing on it with a 
high-frequency effluve, ionisation of the sulphide 
was effected, and the nascent sulphur killed the 
blight organisms. This was carried out with 
the blight occurring on growing gooseberry 
bushes. Another interesting application of the 
effluve discharge has been to cheese mites. I 
found that the very small mites —micro- 
organisms almost—which infect the rind of 
certain cheeses, and eventually infect the whole 
inside of the cheese, were readily electrocuted 
by a short, rather intense discharge from an 
Oudin resonator. By attaching a brush of fine 
silver hairs in an ebonite handle to the high- 
frequency apparatus, and brushing over the 
surface of the cheese with it, the surface 
organisms were destroyed, and a cheese, the 
rind of which had not actually-been penetrated 
by the mites, could be thus rendered immune 
from deterioration. It is noteworthy that in 
this instance again the intensity of the dis- 
charge and its physical character required 
special consideration, as it was found that by 
having a different type of effluve the mites were 
not only not killed, but were actually invigorated. 

During the summer of this year I had to 
investigate a black fungus which attacks the 


dried cod in the Norwegian fishing industries, 


and after isolating the organism which is re- 
sponsible for this trouble I endeavoured to kill 
it by effluve discharge application. The only 
effect produced, however, was temporary inhibi- 
tion; the fungus would not show any signs of 
growth for several days, but eventually it 
grew with every evidence of stimulation. 

In experimenting agriculturally with either 
positive electricity or high-frequency currents, 
various factors have to be decided, such as 
whether the cost of current, the interest on 
plant, and the upkeep of and attention to it are 
less than the increase in value of production. 
If we go back to Professor Lemstrom’s figures 
already quoted we find good argument in favour 
of electrical applications if carried out on 4 
large scale; but intensive culture is now 
becoming such an important thing that the 
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relatively larger costs in treating small areas 
may easily disappear, provided the desired 
results be obtained. 

It must not be thought that any suggestion 
is made that the results of an electric or other 
stimulus will replace the good work that has 
been and is being done with artificial manures 
and the chemistry of the soil. If a plant is 
scientifically stimulated, it will require so much 
the more nutrition in the soil to enable it to 
benefit to the full extent. An enormous amount 
of patient and exhaustive work is being carried 
on in the general science of agriculture, and the 
work and experiments to which I am briefly 
alluding to-night are but one small unit. 

The application of radio-activity to plant 
growth must be described as being in its earliest 
infancy, though its value has been definitely 
proved by the work of Mr. Foulkes in this 
country, and MM. Malpeaux and Lafort in 
France. There is reason to predict that it will 
assume a serious shape in the near future., In 
the preparation of radium there is inevitably a 
large amount of residual waste, which may con- 
tain anything up to one or two milligrammes of 
radium per ton, and this practically inactive 
material, mixed with many times its own weight 
of ordinary soil, has been found to produce very 
marked results. 


RESULTS OF EXPERIMENTS WITH RADIO-ACTIVE 
EARTH. 

Radio-active residues, containing a trace only 
of radio-active material, will greatly enhance 
the rate at which plant life will grow, although 
too great radio-activity has been found to 
produce harmful results, 

Experiments were made with a long box 


divided into sections, the earth in one section 


being normal, that in the other sections being 
mixed with different proportions of residues òf 
measured radio-activity. 

One point of interest was quickly determined, 
namely, that some plants are far more suscep- 
tible than others to the effect of radio-activity. 


With cress seeds grown in the radio-active earth 


only ayery small advantage was obtained. 

I carefully weighed numbers of tall cress 
plants grown in radio-active mould, thinking 
their extra height might be more than counter- 
balanced by their thinner stems, but this was 
not the case, the total plant, without the seed, 
being on the average 7 to 10 per cent. heavier 
in all cases tried. 

Ordinary cress. 

Average weight °0445 

Increased weight of treated cress, 7°4 per cent. 


Radio-active earth cress. 
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With radishes, on the other hand, the result 
was nothing less than extraordinary, the growth 
being about three times more rapid. 

It is interesting to note that the action of 
radium appears to have an important effect on 
the germination of the seeds. In one experi- 
ment, for example, radishes appeared above 
ground in three days in the radio-active earth, 
and only appeared after seven to nine days in 
the ordinary mould. By the time the radio- 
active radishes were two inches high, those 
grown under ordinary conditions had only just 
burst through the ground. Radishes, on the 
other hand, already showing above the ground, 
gave no evidence of increased growth when 
radio-active earth was spread over the surface 
of the mould. 

The careful thinker will ask the question, 
does the radio-active material act in a similar 
way to the sterilisation of the soil? Ido not 
think this can be the case, owing to the very 
decided selective action of radium, and the 
rather precise proportion of radium to soil that 
is necessary to get good results. 

In some recent experiments with sterilised 
earth, growing radish, the ratio of growth was 
116 with sterile soil against 100 with ordinary 
soil in one case, and 255 against 100 in another. 
With tomatoes, one result was 342 against 100, 
this ratio showing the extraordinary increase 
in weight of the fruit by the employment of 
sterile earth. 

According to Russell and Petherbridge, soil 
can be sterilised for experimental work by 
heating it for several minutes to such a tem- 
perature that a thermometer placed 2 to 3 
centimetres below the surface records 98° to 
99° C., followed by a lesser heat of 82° C. 
throughout its mass for one hour at least. 
The many methods of soil sterilisation are of 
course not within the province of this paper. 

Mr. H. G. Henderson, Surveyor to the Board 
of Agriculture at Truro, wrote to me during the 
summer asking for data, and, on hearing from 
me, he himself made experiments with Cornish 
radium earth having an activity of +107. 
Radishes, of the white turnip variety, were 
sown in pots, and one series of pots was placed 
in the greenhouse, the other in the open air. 
In the greenhouse the radishes grown in radium 
earth weighed nearly five times as much as 
those grown in ordinary mould—1,790 grains 
against 868 grains respectively for the three 
biggest roots in each case, Outdoors the results 
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Or, the radio-activity gave roots more than half 
as heavy again. The foliage in the case of the 
Cornish radium earth was remarkable for its 
quantity and dark colour, and the radishes 
were very sweet. This increase in sugar- 
production appears to be a noticeable feature 
in the effects produced by radio-activity, as well 
as by electrical treatment. 

As an example of the hastening of germina- 
tion with weak radio activity, and the retarda- 
tion with too strong radio-activity, the following 
figures will prove of interest :— 

i. Radio-active material, 2 mg. per ton, one 
part to ten of soil. i 

Wheat seeds germinated about one week before 
the wheat sown under similar conditions in 
ordinary soil. After four weeks (winter) the 
ordinary wheat was four inches high, the 
“ radio-active” wheat six inches high. The 
material had a neutral reaction. The roots 
were much more profuse and stronger, and the 
stems of the plants more substantial, the colour 
of the foliage about the same. 

ii. Radio-active material, about 100 mg. per 
ton, one part to ten of soil. 

Wheat seeds germinated about three weeks 
later than wheat sown under similar conditions 
in ordinary soil. After four weeks (winter) the 
ordinary wheat was four inches high, the 
“ radio-active ” three quarters inch high, This 
material had a slight acid reaction, and con- 
tained copper and iron, while the previous 
material- contained chiefly silica, slightly 
coloured with the presence of iron. 

A simple method of making a test of radio- 
active material for use in agricultural experi- 
ments may perhaps be described. If an 


,electroscope be charged, the leaf will be 


repelled, but will gradually fall back to its 
normal position owing to leakage, due to the 
natural ionisation of the air. Professor Ruther- 
ford has devised simple forms of X-ray electro- 
scope, for both a and y ray measurements, 
which I will show in diagram form on the 
screen, in which a tray of radio-active material 
can be placed on a metal shelf or disc parallel 
to and beneath a similar disc to which the 
leaf and support are mounted. The rate of fall 
of the leaf is carefully noted in a microscope 
as it drops through a fixed distance. Different 
radio-active materials can then be placed in the 
trays and tested by noting the accelerated rates 
of fall of the leaf. The rate due to the air 
ionisation is subtracted from each reading, and 
the timés thus obtained offer a fair comparison of 
the radio-activity of the different materials. 
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The Curie instrument is very useful for 
accurate determinations, as the readings are 
compensated for most of the various physical 
phenomena met with in all leaf electroscopes. 

Some time might be spent in discussing which 
of the radiations are responsible for the hastened 
germination and increased growth, but I do not 
think there is at present much experimental 
evidence to go on. 

Before leaving the subject of radium, I should 
like briefly to refer to the work of Dr. Stoklasa 
on the effects of radio-activity on soil micro- 
organisms. He has found that radium ema- 
nation assists bio-synthetic action, and that 
radio-activity has a beneficial effect on the 
micro-organisms responsible for the circulation 
of nitrogen. 

The important question now arises: If radio- 
activity produces these excellent and definite 
results, can sufficient supplies of the radio- 
active material be obtained ? I am fortunately 
in a position to announce that the supply of 
radium in the near future on a compara- 
tively large scale will be assured, owing to the 
successful nature of two new processes, one 
in this country and one in Austria, both of 
which I have recently had the opportunity of 
investigating. 

By means of the first process, invented by 
Mr. J. Kent Smith and Mr. H. B. Rolfe, 
comparatively poor residues obtained from car- 
notite —after the extraction of its vanadium and 
uranium, containing only a few milligrammes 
of radium to the ton—can be so concentrated 
that their bulk is got rid of, and the residual 
concentrates contain 150-200 milligrammes per 
ton. These concentrates have been dealt with 
by Professor R. Sommer, in the Radium Works 
at Neulengbach, near Vienna, and I have 
personally seen the whole of the radium 
extracted in three and a half days. The 
radium is then in combination with barium, in 
the usual form of the mixed chlorides, and the 
pure radium salt can be finally extracted by the 
usual process of fractional crystallisation. 

The importance of these processes, from our 
point of view, is that there are fairly large 
supplies of the mineral carnotite, and hence 
an ample supply of radio-active material for 
agricultural purposes will be available. My 
experiments so far have indicated that the cost 
of preparing the soil would not amount to more 
than 10s. to 15s. per acre, and these estimates 
seem well in accordance with those made by 
the technical and agricultural committees of 
the Banque du Radium in France, 
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To come now to some practical experiments 
in the application of an electric stimulus to 
animal life, I can think of no more commercial 
example than the growth of young chickens 
hatched in incubators. As is well known, 
chickens weighing a few ounces only, and about 
twelve weeks old, fetch a remunerative price in 
the market—as much as 1s. 6d. each—as “ petits 
poussins.” Such chickens can be grown under 
electric stimulus at about double the rate, thus 
doubling the output of a chicken farm, and 
halving the food bill per chicken. But what is 
of far more importance from an economic 
standpoint is the decrease of the death-roll 
during the first few days after hatching. In 
the summer months the mortality is often as 
much as 50 per cent.: thus, out of 100 chickens: 
one may not rear as many as 50 to the age of 
three months. This disastrous mortality is 
practically non-existent where suitable electrifi- 
cation is used. 

Let us consider an actual example, carried 
out on Mr. Randolph Meech’s poultry farm at- 
Poole. An intensive chicken-house, consisting 
of six flats, each large enough to accommodate 
75 chickens, was electrified by a large helix of 
heavily insulated wire wound round it in turns 
about six inches apart. The current was 
applied for ten minutes every hour during the 
day. Six chickens only out of a total of 400 
died, showing a mortality of only 1°5 per cent., 
and the chickens were ready for market des- 
patch in five weeks as against three months. 
Experiments are now being carried out on a far 
more extensive scale, and we hope to deal with 
as many as 4,000 chickens at a time. 

This was an experiment carried out on a 
large scale, after a very large number of tests 
I had made personally. My own first results 
were made on weight only, the chickens being 
given the same amount of food, and weighed 
at regular intervals. After three months the 
increase in weight of the electrified chickens 
was about 85 per cent. In another instance, 
one set of chickens was grown against another, 
and the electrified chickens were only given 
two-thirds of the food given (per chicken) to, 
the others. After one month the weight per. 
bird was the same; in other words, a chicken 
growu under the influence of electricity will 
grow of normal weight with two-thirds only of - 
the normal amount of food, or with the full 
amount of food it will grow about a third as 
heavy again to twice as heavy. In either case 
the chickens showed signs of their second- 
feathers much earlier than usual. 
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The vitality of the treated chickens is remark- 
able. Instead of running away when one puts 
one’s finger to the netting, they will rush up 
and peck vigorously. During the treatment 
they are so highly charged with electricity that 
quite a distinct shock is felt in the fingers on 
touching them, although the birds themselves 
are supremely unconscious of anything. The 
sparks which fly from their beaks on their 
pecking one’s finger do not appear to be felt 
in the least by them. 

It is of the utmost importance that the ratio of 
current to voltage, the frequency of the oscilla- 
tions, and the quantity of electricity employed, 
be carefully adjusted both to the dimensions of 
the culture house or structure, and the number 
and age of the birds. Too strong or too 
frequent application is always harmful. 


DISCUSSION. 


THE CHAIRMAN (Mr. Alan A. Campbell Swinton), 
in opening the discussion, said that this paper, 
the third that Mr. Thorne Baker had delivered 
before the Society of Arts, was not less inter- 
esting than the two that had preceded it. The 
subject of the present paper was fascinating, 
and covered much ground. Great discrimination, 
however, was necessary in order to avoid untrue 
results in investigations of the class under dis- 
cussion. Many years ago he had tried the effect 
of stimulating mustard or cress seeds by the aid of 
electricity. The seeds were grown upon flannel, 
through which a current of electricity was passed. 
The flannel was placed on a glass strip, dipping 
into a jam pot at one end, and at the other end 
into a second jam pot, both pots being filled with 
water. Two sets were used, one treated with 
electricity, and the other, a control set, not so 
treated. It was discovered that the seeds in the 
case of the electrically-treated set grew amazingly 
fast as compared with the seeds in the case of the 
control set. In the former case, the water had to be 
removed continually from one jam pot to the other, 
owing to electric endosmose. The jam pots were then 
put on different levels, so that the action of gravity 
might counteract that of the endosmose. It was 
found that, in these circumstances, the electricity 
was wholly without effect; the control seeds de- 
veloped as quickly as those that were electrified. 
On the result of a further experiment, in which 
the pots were placed at different levels, the water 
being made to travel through the flannel from one 
jam pot to the other, no electricity being applied, 
he had based the conclusion that the question was 
one of the dampness of the flannel. The electricity 
had made the flannel damper, and the result 
was not a true electrical effect. Great care was 
required, in all such experiments, to ensure that 
the effect obtained was really due to electricity 
and was not a mechanical, chemical, or other effect. 
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PROFESSOR JOHN WRIGHTSON, after alluding to 
a paper on the subject of agricultural experi- 
ments which he had himself read in that room, 
and to the unsatisfactory character of the 
subsequent discussion, desired to point out the 
somewhat small progress that had been made in 
such experiments. He did not intend this obser- 
vation to apply to the special work done at 
Cambridge, or to similar instances, but to work 
generally throughout the country. He considered 
that there was too much experimenting with vari- 
ations within a limited range of given materials, 
such as super-phosphate, nitrate of soda, potash 
salts, and lime, and for that reason he did not feel 
that, in the cases he referred to, the dignity of 
true research was attained. If the money devoted 
to ringing the changes-upon admixtures of various 
fertilisers were applied to the development of such 
ideas as were set out by the author of the paper, 
scientific agriculture would make better progress. 
He thought that more attention might have been 
paid to the good work now being done by 
Mr. Priestley and others, who were enthusiastic 
devotees of electricity as applied to agriculture. 
He might specifically refer to the work of two 
ladies, one of whom had experimented with minute 
applications of electricity under glass, and the other 
upon the influence of electricity upon bacteria, par- 
ticularly in relation to souring milk. Unfortunately 
the agricultural public did not manifest the interest 
in such work that was desirable, although it was 
scarcely to be expected that the ordinary agricul- 
turist, untrained in respect to the higher aspects 
of scientific investigation, would be otherwise than 
satisfied with the ordinary field trials, simple in 
character. He deduced from the paper three 
methods of applying electricity to agriculture, 
namely, by the aid of atmospheric electricity, of 
the electricity which was collected at certain points 
and distributed, and of the induction coil. The 
second method appeared to him open to objection 
on the score of uncertainty. Mr. Thorne Baker 
had certainly entered upon a large field, the ques- 
tion of radium alone being one of great magnitude. 
In conclusion, he would repeat that the money 
spent upon experiments with fertilisers had been 
largely wasted, because the knowledge of to-day 
was, in many instances, known at least thirty years 
ago. Moreover, when based upon soils of different 
character, results obtained on one farm or in one 
district were frequently contradicted by those 
recorded in another. It was essential that trials 
should be restricted to one soil or district. 


Mr. W. T. Coapwin (Secretary of the British 
Sugar Beet Council) raised the question of how, 
with a network of wires over the growing plants, 
ordinary cultivation was to be carried on. The 
next point he would refer to was cost, as it was 
useless to attempt scientific applications to agri- 
culture if they were not profitable, As interested 
in the beet-growing industry in this country, the 
radio-active effects mentioned by Mr. Thorne Baker 
appealed to him. The marked influence on the 
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growth of radishes suggested a possible increase 
in the sweetness and development of the beetroot. 
Tn this connection he would inquire whether the 
radio-active refuse would wash out of the soil in 
the same way a3 ‘the mineral manures? If it 
would, its usefulness would not be prolonged 
beyond that of such material as basic slag. 
Anything, however, which could be done in the 
direction of intensive cultivation for the benefit 
of this country should receive every possible 
encouragement, but the financial interests of the 
tenant farmer were paramount. 


Mr. CAMPBELL P. Oaitvir stated that in 
Mexico, where he happened to be some five years 
ago, the son of President Diaz had acquired an 
estate having a large amount of water-power, and 
he had, in the manner described by the author, 
pumped electricity, on a large scale, into the land 
which produced crops, with the result that the 
crops increased from 17 per cent. to 70 per cent. 
The speaker considered that much praise was due 
to the son of President Diaz for the work he had 
undertaken in this direction. 


Mr. J. E. Newman explained, in answer to 
Mr. Chadwin, that, in the system of high-tension 
continuous discharge—roughly one per acre—the 
wire was run to an average height of 15 ft. above the 
ground, and therefore little inconvenience would 
be occasioned. It was true the atmosphere was 
charged to a high static potentiality, the effect of 
which was similar to that of a thunderstorm, but 
this would not have any markedly adverse influence 
upon agricultural Jabourers. He would have been 
glad had the author said more about the effect of 
high-frequency currents on the plants themselves, 
because the effect of high -tension continuous 
current—with which his experience was asso- 
ciated—would differ from that of high-frequency 
currents. It was, of course, possible that 
both might have a useful effect; but the question 
was as to the difference in the direction of 
these effects. High-tension experiments had 
been carried out in this country for over 
eight years with, on the whole, uniformly good 
results. There had, however, been difficulty in 
establishing effective control, and, therefore, in 
knowing exactly what had been done. Professor 
Priestley had, in the October number of the 
Journal of the Board of Agriculture, established 
the fact that high-tension current discharged into 
the air was blown down the wind for a long way— 
indeed, to such an extent that, if the electrified 
area was of moderate dimensions, say, a few acres, 
the control area immediately to windward of the 
experimental area would receive more electricity 
than the part immediately under the wires. 
Another difficulty arose from the circumstance that 
farmers rarely manured two different fields in 
the same way; one kind of manure might be two 
or three times as beneficial as another, and farmers 
did not keep records. The only way of arriving at 
results was to have a number of experiments 
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carried out at different centres, when the errors 
might cancel out, or, in course of time, accumu- 
lated experience might enable accurate conclusions 
to be formed. The speaker was acquainted with 
Professor Priestley and his work, and he was 
confident that when, in a year or two, that gentle- 
man was able to tabulate and publish his results, 
these results would go far to settle the question of 
the commercial possibility of electricity as applied 
to agriculture. The author’s experiments with 
chickens seemed to the speaker to promise com- 
mercial advantages, and the apparatus was not 
expensive or difficult to manage. Radio-active 
substances had, he believed, been tried in Shrop- 
shire, the substances being suppliel by the Board 
of Agriculture, who reported a resulting increase 
of produce to the extent of 27 per cent. The ex- 
periment had been repeated in another year, 
ordinary manures being used in addition to the 
radio-active substance, and the result showed an 
increass of only 3 per cent. That had led him to 
reflect upon whether the radio-active substances 
would be quite so beneficial as was hoped. 


Mr. H. J. GoLDING asked whether the method 
under discussion was so far developed that the 
agriculturist might expect from its use an increase 
of 40 or 50 per cent. in his crops? What, too, 
would be the cost of upkeep? Could Mr. Baker 
indicate the number of aerial wires and the spacing 
required? He presumed that the apparatus had 
only a limited life. More information was needed, 
as a farmer would, before laying out, say, £200, 
desire some reasonable assurance of a return on his 
expenditure. In regard to weather conditions, he 
would point out that in the early part of this year 
there had been difficulty in getting the seed in, 
owing to the weather; later, dry weather super- 
vened, and the difficulty then was to get growth. 
He would, therefore, ask the ‘author if the appli- 
cation of electricity in such a case would benefit 
the crops. 


Mr. Frank Curisty doubted whether the intro- 
duction of the apparatus might not meet with 
opposition in hunting districts. 


Mr. ALGERNON TURNER inquired how the cost, 
with electricity at ld. per unit, would work out in 
the case of a 100-acre farm. 


Mr. B. K. Hunter, noting that the effect of 
electrifying the ground was to increase the growth 
of bacteria, asked whether the process proportion- 
ately increased the vitality of the prohoeee the 
natural enemies of the bacteria. 


Mr. THORNE BAKER, replying-to the discussion, 
explained that most of his work was restricted to 
test-tube experiments on a laboratory scale. He 
thought Mr. Newman would agree that it was safe 
to follow the figures in Lemstrom’s book, published 
among the Electrician series. Lemstrom had there 
stated that a plant costing something over. £100, 
inclusive of all expenses, would represent a profit 
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on outlay of £45 a year. Of course, that would not 
happen every year. By this means nearly 50 per 
cent. of the cost of installation would be paid 
off in the first year, and after two years the £45 
would represent profit. The last question raised 
really asked whether electricity was selective in 
its action on different types of bacteria. The 
conditions varied so widely that the question was 
not easy to answer. As to the commercial aspect 
of electricity as applied to agriculture, people of 
experience in the matter agreed that it was a 
paying proposition if intelligently handled. Some 
two years ago he had tried to reduce expenses 
by collecting atmospheric electricity on a tall 
mast, and distributing it over a network above 
the ground. The results, however, were quite 
negligible, as no appreciable quantity of electricity 
was collected in that way. The wires in a large 
farm would be a considerable: distance apart, 
and anything from 8 to 15 feet high, The upkeep 
was certainly considerable. He might mention 
that at certain times of the year spiders became 
a source of trouble, especially where short stakes 
were used; a spider’s web was quite sufficient to 
make a discharge to earth, with resulting leakage, 
and all action stopped until the spider’s web 
was removed. As he had said, if full advantage 
were to be derived, circumspection and intelligence 
were necessary. On the question of sugar yield, 
he had no doubt that this would be increased. As 
to the washing-out of the radio-active matter in 
the soil, a certain amount of de-emanation might 
take place during a wet summer, causing reduction 
of power, but this would restore itself. Experiments 
, in progress to determine whether radio-activity 
would produce the same effect as manure, or was 
assisted by manure, tended to show that the richer 
the soil the better the chance of radio-activity 
producing exceptional growth. For further in- 
formation he could not do better than recommend 
inquirers to secure copies of Lemstrom’s book. 


A vote of thanks to the author, proposed by the 
CHAIRMAN, brought the proceedings to a close. 


THE CONSTRUCTION OF THE “WHITE 
STAR” DOCK AND THE ADJOINING 
QUAYS AT SOUTHAMPTON.* 


The new works described in this paper consist of 
a tidal basin, in shape a parallelogram about 
1,700 ft. long and 400 ft. wide, opening direct on 
to the estuary of the River Test. The depth at 
L.W.0.S.T. is 40 ft., and at H.w.o.s.T. 53 ft. The 
works also include three quays facing on the river- 
channel just outside the basin, and a curved jetty 
which forms a guiding stage for ships entering or 
leaving the dock. The depth at the outside quays 
ranges from 25 to 35 ft. below L.w.o.s.7. The 


* Atstract of a paper read by Francis Ernest Wentworth- 
Sheilds, M.Inst.C.E., at the Institution of Civil Engineers, 
on November lith, 1913. 


river-channel has been deepened to 35 ft. below 
L.W.0.8.T, to form an approach to the new basin 
and adjoining quays. 

The site of the new tidal basin was for the most 
part occupied by mudlands, covered at high tide 
and bare at low water. These mudlands had been 
surrounded with a bank of chalk, within which 
excavation was carried out in the dry to a depth of 
30 to 45 ft. below quay-level. The foundations for 
the concrete quay-walls were then taken down to 
their full depth of 73 ft. in timbered trenches. 
These trenches had to be carried through beds of 
sandy clay and of fine silty sand, both of which 
were rather difficult materials to sink through, and 
formed unsatisfactory foundations for heavy walls. 

The quay-wall for the portion of the dock built 
in the dry was designed to meet these conditions, 
having a long’ projecting toe reinforced with old 
rails and a sloping base. 

Various difficulties which were encountered 
while sinking the trenches for these walls are 
described. 

At the southern end of the dock near the enclos- 
ing bank the trenches were sunk from the ground- 
surface, and attained a depth of over 70 ft. They 
were carried out in lengths of about 100 ft., each 
length being surrounded by sheet-piling driven to 
a depth of about 85 ft. Below this, the trench was. 
lined with timber runners. One such length was 
flooded by blows of water and sand which rose up: 
through the floor, whereupon excavation had to 
be stopped when it had only reached dock-bottom 
level. The wall-foundation was put in at this 
point by sinking reinforced-concrete caissons 
through the flooded trench. These were lowered, 
weighted, and sunk by grabbing out inside them, 
until the tops of the caissons were at dock-bottom 
level, the cutting edges being 15 ft. lower. The 
wall was then built up upon these caissons for a 
height of about 3 ft., partly with concrete blocks 
fixed by divers, and partly with mass concrete 
deposited through water. The space in front of 
the wall was then covered with a blanket of puddle 
clay, after which the trench was again pumped out 
and work was resumed in the dry. 

After all the walls within the enclosing bank had 
been constructed, the bank was cut through and 
the dock was flooded. Excavation was then con- 
tinued down to 40 ft. below L.w.o.s.T. by means of 
three ladder dredgers with attendant hoppers, 
which also excavated the approach-channel in the 
river to 35 ft. below low water. All excavated 
material had to be taken out to sea, a distance of 
25 miles. 

The portion of the dock-wall which lay outside 
the enclosing bank, together with two of the quay- 
walls facing the river, were constructed entirely 
under water, with the aid of helmet divers. The 
base of these walls consisted of mass concrete, and 
the upper portion of 6-ton and 8-ton concrete 
blocks at front and back, with a hearting of mass 
concrete. To construct them a cut was first made 
by dredger throughout the length of the wall down 
to about dock-bottom level. Below this a trench 
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was sunk, the sides of which were supported by 
sheet-piling, strutted with walings and struts fixed 
by divers. 

Inside this trench the mass concrete of the base 
was deposited through water. The concrete was 
then carefully levelled to receive the concrete 
blocks, which were built up in lengths of about 
60 ft. and two courses high. The mass-concrete 
hearting for each length was then deposited before 
the next lot of blocks were laid. These walls 
were backed with specially selected material, con- 
sisting of broken concrete and ships’ ashes, so as 
to reduce the lateral thrust and the consequent 
load on the foundations as much as possible. The 
trench-piles were not drawn, but the front ones 
were bored off under water at dock-bottom level. 

“The jetty which forms the guiding stage at the 
entrance to the dock was formed of creosoted 
Oregon piles, braced together with creosoted pitch- 
pine struts and walings above water, and with iron 
ties below water, the latter being fixed by divers. 
The structure is covered with a timber decking, 
and at intervals the jetty is stiffened by buttresses 
of mass concrete, extending from about dredging 
level to low-tide level. The site of each buttress 
was surrounded with sheet-piling, and the pocket 
thus formed was grabbed out and filled with 
concrete deposited through water. 

The remaining quay-wall, which fronted on the 
river, had to be built in the heart of the enclosing 
bank already mentioned. It was built in a dry 
trench sunk through the bank, and through the 
strata beneath it. These consisted for the most 
part of running sand, which made the sinking of 
the trenches extremely difficult. To minimise 
damage from the trenches being drowned out by 
blows of water and sand, the wall was designed as 
a pier-and-arch structure, each pier being con- 
structed in a separate trench sunk from about low- 
water level. The piers are connected by arches at 
this level, and also by curtain walls, which retain 
the earth between them. Above the arches is a 
continuous face-wall, the whole being built of mass 
concrete. In spite of these precautions, some of 
the pier-trenches were flooded by blows, and the 
last part of the excavation and the first part of the 
concreting had in these cases to be carried out by 
divers, 


TRADE THROUGH THE KARA SEA. 


The opening up of the sea route from Northern 
Europe through the Kara Sea to Northern Siberia, 
a movement with which the late Captain Wiggins’s 
name was so prominently connected, has just been 


brought to the front by the remarkable journey of 


the steamship “Correct,” a vessel of 1,078 tons, 
belonging to the Siberian Steamship Manufacturing 
and Trading Company, which has just returned to 
England after a successful visit to the Yenisei 
River. It appears from the narrative of Mr. Jonas 
Lied, the managing director, that, in company 
with Dr. Nansen, he left Tromsö in the.“‘ Correct” 
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on August 5th, and in twenty-one days succeeded 
in reaching the Yenisei mouth. Thirteen days 
were occupied in landing and shipping cargo, and 
the return journey only occupied ten days, the 
shorter time being due to the comparative absence 
of ice. Mr. Lied remarks truly enough that the 
route has been attempted several times without 
success, but that hitherto the prevalence of ice has 
been a factor which could not be foretold, and 
which, at unfavourable times, would mar the suecess 
of the voyage. Two important inventions have, 
however, overcome this difficulty. Three wireless 
stations have been erected by the Russian Govern- 
ment in the southern part of the Kara Sea, and to 
each of these stations, in consequence of Mr. Lied’s 
suggestion, hydro-aeroplanes have been attached. 
The fact is that during three months of summer 
the Kara Sea is only half full of ice, but the 
difficulty has always been to find out where the 
open water is. From a ship one can see for about 
twenty miles at the farthest, but from the height 
of a thousand feet or so the field of observation 
is very much extended. On his return by land 
Dr. Nansen lectured before the Imperial Russian . 
Geographical Society at St. Petersburg, and 
expressed his belief that with the help of the 
wireless stations and the aeroplanes the route 
would be always practicable. Mr. Lied- says 
that their predecessors in this enterprise had 
not gone the right way to work, and had not made 
adequate arrangements before starting on the 
venture, whereas the present company had in four 
years’ preparation spent £20,000 in perfecting their 
organisation before an expedition was actually 
sent. The proof of the success that attended their 
efforts was that Siberian goods, which had come 
from a distance of 2,000 miles off, arrived at the 
arranged point of meeting on the river bank at 
eleven o’clock in the morning, and the vessel was 
there to receive them at five o’clock in the afternoon 
of the same day. The cargo of 1,600 tons was 
discharged and the return cargo was shipped as 
mentioned above without a single mishap. The 
goods taken out consisted of colonial products and 
building materials, while those brought back were 
raw produce, such as hemp, hides, hair, tallow, 
and timber. 


ENGINEERING NOTES. 


The Machinery Hall of the Panama Exhibition, 
San Francisco—This hall is said to be the largest 
timber structure of the kind ever built, covering a 
floor of eight acres, the design being such as to 
secure stability under the stress of a possible 
earthquake. It had to be put up, moreover, in 240 
days, and to fulfil this requirement a record was 
established in the erection of 55,000 ft. b.m. in 
four hours, while during June last an 11-ton 
column or a 7-ton transverse truss was put in 
place in an average of twelve minutes of working 
time by a force of 475 men. The hall is 967 ft. by 
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135 ft., divided longitudinally into three ‘i 
naves with 70-ft. annexes, one on each side. The 
roofs of the former are of trussed semi-circular 
arch form, and of the latter, braced girders. Steel 
is used only for tension members. With regard 
to the earthquake provision, it is stated that 
a committee of the American Society of Civil 
Engineers concluded in 1906 that a building 
designed to withstand wind pressure at 30 lbs. per 
square foot would resist safely stresses caused by 
earthquake shocks equivalent to those of the last 
San Francisco earthquake. This has been provided 
for among the various stresses which have been 
carefully calculated before this important, though 
temporary, structure was designed. 


A Benzol Electric Train.—We learn from the 
Railway Gazette and other sources that a train of 
two motor carriages equipped with a set of this 
type bas been supplied by a German firm to the 
Khedive of Egypt as a State train, the bodies 
being furnished from Birmingham. The train 
consists of a saloon coach and a composite car 
for suite and attendants, The system of driving 
adopted differs from previous forms in the fact 
that each of the two coaches is equipped with an 
internal combustion engine, dynamo, and electric 
motors, and the train can be controlled from either 
of the end compartments. Each coach is mounted 
on two-axle bogie trucks, and the benzol electric 
sets are carried on the two end trucks, the electric 
motors being on the central ones. The engine has 
four cylinders placed behind one another and gives 
a continuous output of 700 r.p.m. It will operate 
either with benzol or with petrol. The motor drives 
a compressor which supplies the compressed air for 
the various air tanks, Hach coach is provided 
with two series-wound auxiliary pole motors, each 
with an hourly rating of 80 h.p. at 800 volts, 
which work on the axles through gearing having a 
ratio of 1 to 26. The maximum service speed is 
forty miles an hour. 


The Mount Royal Electric Locomotives. — We 
referred in our last Engineering Notes to the entry 
of the Canadian Northern Railway into Montreal by 
a 34-mile tunnel. The remarkable electrical traction 
installation which is to work the tunnel and 
vicinity is also worth notice. There will be 
electrical locomotives for the main line and 
multiple units for the suburban service. The 
locomotives will weigh 80 tons- each, all weight 
being on the drivers. They will be equipped with 
two four-wheeled trucks articulated together, with 
four motors geared to the drivers through twin 
gears. The motors will be of the commutating- 
pole type, wound for 1,200 volts and insulated for 
2,400 volts, operating two in permanent series. 
The control will be multiple-unit series-parallel, 
the current for the contactors being furnished by 
a motor generating set, The motors for the 
multiple-unit four-motor car equipments are rated 
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at 125 h.p., 1,200 volts each. The control is in 
general similar to that of the locomotives. The 
current will be purchased. 


The Mont Blanc Railway.—In a previous issue 
we referred to a Mont Blanc rope railway. A 
more ambitious scheme is now proposed in the 
shape of a combined rack and adhesion line, on 
the plan of the Hartz Mountain Railway and the 
many others which have been constructed on the 
same principle. It is to be 12 kilometres long, 
divided into two sections. The first will be worked 
on simple adhesion, and will extend from Cha- 
mounix to Hameau des Bois, 3 kilometres long, 
and rising 52 metres. The second section, on the 
rack system, will. reach Montagne du Couvercle, 
round the Glacier des Bois, and follow the right 
bank of the Mer de Glace, rising 1,366 metres. 
The maximum grade will be 0:235 per metre, with 
a minimum curve radius of 80 metres. The esti- 
mate is 350,000 francs for the first section, and 
5,200,000 francs for the second. The locomotive 
will be driven by electricity, using continuous 
current at 1,500 volts, and pushing two cars of 
forty-passenger capacity each. The gauge is to be 
1 metre. 


Difficult Underground Railway Work in Paris.— 
A recent issue of the Revue Générale des Chemins 
de Fer gives some particulars of complicated 
excavation work in the extension of the Métro- 
politaine in Paris, where old quarries, lower in 
level than the railway, are intersected, the latter 
being supported by concrete piers of considerable 
height. The alignment of the line close to the 
foundations of the old Auteuil church rendered 
very delicate work necessary, requiring a 40-ft. 
arched tunnel to be of unsymmetrical cross- 
section, much higher at one side than at the 
other, the two lines of rails having to be placed 
at widely different levels within it. The cross- 
section at this place, represents the appearance of 
an egg tilted at an angle of about 45 degrees. The 
article is worth reading, as it exemplifies the diffi- 
culties of city subway construction, and the 
ingenious methods by which the French engineers 
have overcome them in this intricate case, 


The Sara Bridge over the Lower Ganges,—One 
of the largest bridges in the world is now under 
construction on the Eastern Bengal State Railway, 
120 miles from Calcutta. The maximum founda- 
tion depth of the piers is about the same as that 
at the Hawkesbury Bridge, N.S.W., Australia, 
about 160 ft, below water, the latter having 
hitherto held the world’s record in this respect. 
Generally, as regards both these and the super- 
structuré, the two bridges are not very dissimilar, 
There are fifteən spans of 359 ft, and 52 ft. deep, 
while the Australian bridge has seven spans of 
416 ft. and 58 ft. deep. The method of erection as 
regards the water spans, 7.¢., floating them out on 
pontoons, is also similar in each case. No doubt 
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the contention with great difficulties in the earlier 
' bridge, which was fully described in a paper read 
at the Institution of Civil Engineers, has been a 
valuable guide to the constructors of the present 
bridge. 


A New Water-meter for Irrigation Works.—A 
module invented by Mr. E. S. Gibb, executive 
engineer of the Punjab, where irrigation works 
on a large scale are in hand and where it has been 
successfully used, has recently been described in 
the Times Engineering Supplement, and the 
Egyptian authorities are carrying out experimental 
work with it. This has also been done in Italy. 
It consists of a semi-circular, flat-bottomed steel 
trough of considerable depth. The water, which 
flows round the bottom of the trough, enters it at 
one end through a bent cast-iron pipe, which is laid 
through the bank into the canal. The bend in the 
pipe and the semi-circular trough constitute a 
complete loop, round which the water flows freely 
in a condition known as free-vortex flow. Within 
the trough are fixed diaphragm plates, the lower 
edges of which are placed at such a height from 
the bottom as to allow just the correct discharge 
of water to flow under them without hindrance. 
A rise in the level in the parent channel gives 
centrifugal force to the water flowing through the 
trough and causes it to rise at the edge, where it 
strikes the diaphragm plates. In consequence, it 
falls into the centre and loses the head which the 
rise in the level of the parent channel had caused 
it to acquire. Thus the diaphragm plates, which 
are cut and fixed according to mathematical calcu- 
lation, act as an unchangeable regulator, and ensure 
that, no matter what the level of the parent 
channel between the designed limits or the head 
of water entering the trough may be, only the 
required discharge will take place. The module 
can be made for any given discharge, provided the 
minimum and maximum heads are known. It is 
designed so that at the minimum head the surface 
of the water flowing through just skims under 
the diaphragm plates; as the head increases the 
plates come into action in succession, until at 
the maximum head the last plate takes effect. 


The Injurious Effect of Electrolysis on Ferro- 
oncret é.—This has been troubling engineers and 
architects for several years owing to the increasing 
association of lighting and power electric wires 
and the steel used in reinforced concrete. At the 
Cement Show held this year in Chicago, the United 
States Bureau of Standards had an exhibit in which 
the effect of electrolysis on steel rods was demon- 
strated. It was shown that local currents are set 
up in the material owing to moisture and im- 
purities which produce iron oxide. Since this 
compound occupies a larger volume than the 
original material, a pressure is exerted that 
eventually results in cracking the concrete. To 
determine the amount of the pressure, a steel 
cylinder having an internal diameter of 1} in. was 
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fitted with a steel rod 1 in. in diameter, and the 
space between filled with cement. This was then 
immersed in water and the core connected with an 
electric circuit. By measuring the expansion of 
the outer cylinder it was found that the oxidation 
of the core produced a maximum pressure of 
4,700 lbs. per sq. in. A column of concrete 1 ft. 
long and 6 ins. in diameter was immersed in water 
and subjected to 50 volts with the core as the 
anode, and in three hours the specimen was 
cracked. 


OBITUARY. 


Lorp Rapstock.—The Society has lost one of 
its oldest members by the death of Lord Radstock, 
which took place in Paris on the 8th inst. His 
Tuordship was elected in 1857, and his name had 
thus been on the list of members for fifty-six years 

Granville Augustus William Waldegrave, third 
Baron Radstock, was born in 1883. He was 
educated at Harrow and Balliol College, Oxford. 
At the close of the Crimean War he visited the 
battlefields, and on his return devoted himself with 
great energy to the Volunteer movement. In 1860 
he raised and commanded the West Middlesex 
Volunteers, and he was largely instrumental in 
establishing the camp at Wimbledon. Meantime 
he had become deeply interested in lay evangelistic 
work, and in 1866 he started a ‘ revivalist” cam- 
paign, which extended through England, France, 
Holland, Sweden, Denmark, Italy, Austria, and 
Russia. He afterwards visited India, and organised 
one of the famine relief funds. 

A great deal of his time was given up to social 
and philanthropic work. He established the 
Victoria Homes for Working Men in Whitechapel, 
and in South London he built the Victoria Hostel 
for Women. He also founded a small hostel for 
English ballet-girls in Paris. 


Warrer EmpEen.—Mr. Walter Emden died on 
the 3rd inst. at a nursing home in London after 
an operation. He was born in 1847, and, after 
being educated privately, he studied mechanical 
engineering with the firm of Messrs. Maudsley, 
Son, and Field, and while in the employment of 
the late Mr. Thomas Brassey he worked on the 
Thames Embankment, the Hast London Railway, 
and the Mid-level Sewers. He then proceeded to 
study architecture under Messrs. Kelly and Charles 
Lawes; he was appointed architect for the Dublin 
Exhibition of 1872, and for the St. James’s Hall, 
London, in the following year. He was, however, 
best known as an architect of theatres and hotels, 
among the principal works which he designed being 
the Garrick, the Court, the Duke of York’s, and 
Terry’s Theatres, the Hotel Victoria, Newmarket, 
the Piccadilly Hotel, and Princes’ Restaurant. 
In 1898-9 he was President of the Society of 
He retired from practice in 1906. 
In addition to his- professional work, Mr. Emden 
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was much interested in local government affairs. 
In 1892 and 1898 he was elected a member of the 
London County Council for the Strand Division, 
and in the latter year was also chairman of the 
Strand District Board of Works. In 1900 he was 
elected an alderman for the City of Westminster, 
and served as Mayor in 1903. Four years later 
he became Mayor of Dover, a post which he held 
for three successive years. j 

Mr. Emden was elected a member of the Royal 
Society of Arts in 1887, and in the following year 
read a paper on “Theatres and Fireproof Con- 
struction,” for which he received the Society’s 
silver medal. He also took part occasionally in 
discussions. 


ALFRED ATMORE Popr.—lIntimation has just 
been received of the death of Mr. Alfred Atmore 
Pope, of Hill Stead, Farmington, Connecticut, 
which took place on August 5th. Mr. Pope was 
born at North Vassalboro, Maine, in 1842, and 
was educated at private schools in his native town, 
in Salem, and in Cleveland. From 1865 to 1877 
he was a member of the firm of Messrs. Alton, Pope 
and Sons, woollen merchants. In 1877 he became 
president of the Cleveland Malleable Iron Com- 
pany; -in 1882 president of the Indianapolis 
Malleable Iron Company; and in 1890 of the 
Toledo Malleable Iron Company. In 1891 these 
three companies were consolidated under the title 
of the National Malleable Castings Company, of 
which Mr. Pope continued to be president up to 
the time of his death. He was also a director of 
the Link Belt Company of Chicago, and a member 
of the American Historical Association, and of 
various clubs in Cleveland, Chicago, New York, 
and Hartford. 

Mr. Pope was elected a life member of the 
Royal Society of Arts in 1907. Although unable 
himself to take part in the Society’s proceedings, 
owing to his residence in America, he was keenly 
appreciative of their value, and did a great deal to 
make them better known in the United States. 
A very practical method which he adopted to 
further this end was to make Christmas presents 
of life membership in the Society to several of his 
friends. 


NOTES ON BOOKS. 


THe Panama Gateway. By Joseph Bucklin 
Bishop. London: T. Fisher Unwin. 10s. 6d. net. 


A very great deal has been written about the 
Panama Canal in the shape of papers before 
learned societies, popular articles, and books, but 
for the complete, authentic and official account 
one must turn to this volume. Mr. Bishop is the 
Secretary of the Isthmian Canal Commission; he 
has spent over six years in the Canal zone; there 
is no branch of the great undertaking which he 
has not studied carefully on the spot and with the 
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fullest information ; and as a result he has written 
a work of the greatest possible interest. 

The book is divided into five parts. The first, 
which is historical, covers the period from the 
discovery of Panama by Columbus in 1502 to 1879. 
In the latter year Ferdinand de Lesseps, fresh 
from his triumph at the Suez Canal, and striking 
the stars with his sublime head, came upon the 
scene, and the period of French effort and failure 
—an extraordinary medley of the sublime, the 
ridiculous, and the tragic—is dealt with in Part II. 
Part TII. describes the methods by which the 
United States acquired the control of the work 


‘ (1902-4); Part IV. covers the period of construc- 


tion from 1904 to 1915; and Part V. describes in 
great detail the completed canal. 

There are so many sides to this vast undertaking 
that it is obviously impossible to attempt to touch 
upon them all within the limits of a brief review. 
This matters the less, however, because many 
aspects of the work are now familiar to most 
people. The history of Panama is well known, 
and so are the heroic methods by which the 
American doctors succeeded in turning a hot-bed 
of yellow fever into a reasonably healthy region ; 
so, too, are the main lines of the engineering 
aspects, which have been described and illustrated 
over and over again in a thousand papers. There 
is, however, one branch of the work about which 
comparatively little has hitherto been heard, 
and as it is the branch for which, we believe, 
Mr. Bishop was mainly responsible, though he 
does not mention the fact himself, it seems appro- 
priate to devote the greater part of our available 
space to this—the social side of the work. 

The casual visitor to the Isthmus is apt to come 
away with the impression that it is now a health 
resort, where the weather and the temperature are 
all, or nearly all, that they ought to be. During 
the dry season, the time of the strippers, ‘every 
day is a perfect copy of its predecessor and the 
exact promise of what its successor will be.” This 
is exceedingly convenient for sight-seeing, but, 
according to Mr. Bishop, the monotony of the 
climate soon begins to wear the nerves and 
temper of the resident. Nor must too much 
emphasis be laid on the fine and healthy appearance 
of the Americans and others engaged on the work: 
only picked men are allowed to proceed to the 
Isthmus, and during their stay there extraordinary ~ 
precautions are taken to protect their health. In 
order to persuade men to enter and remain in the 
service the inducements offered include—“ Salaries 
and wages from twenty-five per cent. to one 
hundred per cent. above those paid for similar 
employments in the United States; free trans- 
portation from the United States to the Isthmus 
to all new employees, and reduced transportation 
for their families; free furnished, quarters, with 
free fuel, light.and water; free hospital and medi- 
cal service, and thirty days of sick leave with pay ; 
six weeks’ vacation with pay each year, with 
reduced transportation to and from the United 
States for salaried employees and their families; 
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privilege for all employees to buy commission 
commissaries’ provisions, clothing, and other 
necessary supplies at final cost prices, and to 
obtain meals at commission hotels, mess-houses, 
and kitchens at like prices.” 

Even when the medical men had made it 
possible for Europeans to remain alive for any 
considerable time on the Isthmus, it was found 
that after a few months the monotony of the 
existence drove the men away. Under the French 
régime the only places of amusement were gambling 
hells and drinking bars ; but the lack of reasonable 
recreation mattered the less because any tendency 
to boredom was generally cut short by yellow 
fever. Thus the Americans were faced with a new 
problem: Having made life physically possible in 
the Canal zone, how were they to make it mentally 
and morally endurable? One of the first steps 
was to build club-houses or recreation buildings. 
There are now five of these in the principal centres, 
built and furnished at a cost of some thirty-five 


thousand dollars each, and there are a number of 


smaller buildings at minor points. 

In addition to this, facilities were offered to the 
International Committee of the Young Men’s 
Christian Association to send out workers, whose 
salaries were paid by the Canal Commission. A 
number of chaplains of all denominations were 
also employed. The workmen were encouraged to 
organise bands, and regular Sunday concerts were 
given in various villages throughout the zone. 
Clubs for all kinds of athletic sports were 
established, and it was found that healthy rivalry 
in recreation did an immense amount to foster 
a fine and contented spirit amongst the rather 
heterogeneous population. If the Americans have 
succeeded in the greatest engineering feat that the 
world has seen, their success is due not only to the 
technical skill of Colonel Goethals and his staff, 
but also to the tactful and elaborate care with 
which the great mass of the employees has been 
looked after by Mr. Bishop. 


Mica. By Hans Zeitler. London: D. Jaroslaw. 


2s. 6d. 


The great and growing demand for mica, more 
especially for insulation purposes in the electrical 
industry and for the manufacture of stoves, renders 
the publication of this monograph extremely timely. 
Mr. Zeitler deals with his subject from the points 
of view of its history, its production, and its 
utilisation. The mining of mica seems to have 
been carried out very generally from very early 
times. In prehistoric days it was employed by the 
American Indians, mostly for purposes of decora- 
tion and as mirrors; Patna and Delhi were from s 
very early period important mica markets. It was 
well known in Greece and Rome; Pliny records 
that it was used for the windows of living rooms, 
bathrooms, porticoes, hot-houses, and Sedan chairs, 
while even bee-hives were constructed of it, so that 
the insects might be easily watched when at work. 

Mr. Zeitler discusses in successive chapters the 
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physical and chemical properties of mica and its 
geological occurrence. He also gives some account 
of the methods of mining, which were described in 
an article in the Journal of November 7th. Some 
useful appendices contain statistics of the pro- 
duction and consumption of mica. From these it 
appears that, as a source of mica, India is easily 
first, and indeed yields more than all the other 
countries of the world together. Canada and the 
United States come second, with approximately 
equal production; while German East Africa 
makes a poor third. The total value of mica 
produced in these four countries rose from £62,632 
in 1894 to £377,220 in 1906, since which date it 
declined to £168,738 in 1910. The German East 
Africa mines have only been opened for a very few 
years, but their progress has been very rapid. In 
1903 the value of mica produced there was only 
£294; this has risen by leaps and bounds, until in 
1910 it reached the sum of £15,645. 

The monograph gives a very adequate and 
interesting account of the mineral, and it contains 
—as all such books should contain—an excellent- 
bibliography, which should prove useful to those 
who wish to make further study of the subject. 


GENERAL NOTES. 


PRODUCTION OF WHEAT IN FRANCE, 1913.—The 
National Association of the milling industry in 
France (Association nationale de la meunerie de 
France) have just published the result of their 
annuat inquiry, from which it appears that the 
total output of this year’s wheat crop in France 
amounted to 94,468,945 quintals (185,962,490 
cwt.). The average weight per hectolitre was 
77 kilogs (61% lbs. per bushel), and the yield 
14:43 quintals per hectare (about 7:6 bushels per 
acre). It is estimated that the quantity which . 
will be required to be imported will amount to 
8,784,000 quintals (17,291,338 cwt.). 


TRADE OF SOUTHERN ALGERIA.—As compared 
with the previous year, the imports of cereals to 
the southern provinces of Algeria show an increase 
in value of nearly half a million of francs (£20,000), 
being 7,219,000 francs (£288,760) last year, and 
6,281,000 francs (£251,240) in 1911. This may be 
attributed, to some extent, to the improved 
economic conditions of the indigenous population. 
The value of the exports during 1912 shows an 
increase of about half a million of francs (£20,000), 
as compared with that of the previous year. This 
is due entirely to the greater number of sheep 
exported, which was 315,000 as compared with 
291,572 in 1911, to the value of 6,748,000 francs 
(£269,920), or 947,000 francs (£37,880) more than in 
1912. There was also a considerable falling off 
in the exports of dates last year, on account of the 


_ poor crops in many parts of the country. 
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EXPORTS OF Hats FROM Itaty.—Notwithstand- 
ing the late war between Italy and Turkey, during 
which the Ottoman ports were closed for Italian 
goods, it appears that the value of the hats made 
and exported by Italy was but slightly influenced 
by this cause. An Italian trade journal, the 
Gazzetta dei Cappellai, states that the value of 
the hats exported, which.in 1910 amounted to 
51,999,980 lire only, decreased the following year 
to 50,804,759 lire. Last year the value of hats 
exported, although it has not quite regained the 
former figure, -still was very satisfactory. At 
the present time trade in this article is brisk, 
particularly for the markets of the Far East. 


THE SILVER Mines or §Saxony.—The kingdom 
of Saxony, with 829 inhabitants to the square mile, 
is not only the most densely populated State in the 
German Empire, but is also first in industry. Its 
industrial development began with the utilisation 
of domestic raw material. As early as the twelfth 
century the silver mines near Freiberg attracted 
immigration, and consequently stimulated com- 
merce and manufacturing. On account of the 
decrease in the price of silver, the mining industry, 
once so prosperous, has been carried on at a loss 
for many years, and it was decided gradually to 
decrease operations from 1903 to 1914, which will, 
it is said, mark the end of Saxony’s silver mines. » 


THE HERRING INDUSTRY or PRINCE EDWARD 
Isuanp.—There are three distinct herring seasons 
in Prince Edward Island. From early in April 
until early in June the herrings come inshore for 
spawning. They are lean in flesh, but carry 
sufficient roe to bring their average weight to per- 
haps halfa pound. It is upon this spring run of 
herrings that the cod and lobster fishermen place 
their principal reliance for their season’s bait. 
Probably one-third of the take is used for bait 
while still fresh, and fresh bait is considered most 
desirable. Most of the remainder is salted crudely 
for summer bait. Late in August of each year 
there is a run of so-called “fat herrings” off the 
eastern and south-eastern shores of the island. 
These schools are by no means regular in their 
size or date of appearance, seldom coming close 
into the land. As the farmer-fishermen at that 
season are occupied with agricultural work, the 
fat herrings are not taken in as great quantities as 
they might be. They are of excellent quality for 
food, and are split, dressed, and packed with salt 
or pickle for human consumption. In the late 
autumn there occurs a third run of herrings, 
consisting of very small fish, which swarm into 
the rivers, but receive little attention from the 
fishermen. 


Growing Use OF AMMONIUM SULPHATE IN 
Cuina.—For many years Manchurian bean cake 
has been extensively employed as a fertiliser in 
the vicinity of Amoy, but since 1903 the use of 
sulphate of ammonia has become more common, 
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To use the bean cake the farmer must pound the 
large cakes to a dust, and this powder must be 
soaked in water for three days before it can be 
used. The sulphate of ammonia dissolves in water 
almost immediately, and thus can be used with 
greater facility. Of the two kinds of sulphate of 
ammonia, the pure white and the grey-reddish 
mixture having a strong odour, the latter is the 
kind used. Sulphate of ammonia is used in the 
Amoy district principally for fertilising rice and 
sugar-cane fields. It is said to have four times the 
strength of the bean cake, and to cost but three 
times as much, which, taken together with the 
added facility of application, creates a growing 
market, 


THe FRENCH LANGUAGE IN ALSACE-LORRAINE.— 
It is stated by a French journal that the use of the 
French language appears to be gaining ground in 
the provinces of Alsace and Lorraine. According 
tosome statistics recently published at Strasburg, 
it appears that out of a total population of 1,874,014 
inhabitants, 204,692, or nearly one-ninth, habitually 
use French as their mother tongue. In 1900 the 
number of the French-speaking inhabitants was 
199,472, which five years later had increased to 
200,220. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETING, 
Wednesday evening, at 8 o’clock :— 


DECEMBER 17.—ArtHuR FELL, M.P., “ The 
Channel Tunnel.” Lorp RotHeruam will 
preside. 

CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 

E. G. Coxer, M.A., D.Sc., Professor of 
Mechanical Engineering and Applied Mathe- 
matics, City and Guilds of London Technical 
College, “The Measurement of Stresses in 
Materials and Structures.” Tnree Lectures. 


Syllabus. 

LECTURE III.—DECEMBER 15.— Optical Measure- 
ments. The temporary double refraction produced 
by stress in transparent materials and its applica- 
tion to the measurement of stress distribution— 
Law of optical effect. The distribution of stress 
in straight and curved members of structures— 
Lines of principal stress—The effects of holes, 
notches, and rivets. The stress distribution in 
models of various engineering structures and 
machines. 


Papers to be read after Christmas :— 


Siz Wituiam Apsyey, K.C.B., D.Sc., D.C.L., 
F.R.S., “Testing Pigments for Permanence of 
Colour.” 
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Epwarp F. Srrance, R.E. (Hon.), “ Japanese 
Colour Prints.” 

Sır Srpney Ler, B.A., D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 


“ Shakespeare’s Life and Works.” (Aldred 
Lecture.) 
A. J. Watuis-Tayter, Assoc.M.Iast.C.E., 


“ The Preservation of Timber.” 

Grorce Henry Gass, “The History of the 
Microscope.” 

R. A. PEDDIE, 
Printing.” 

HERBERT BATsFORD, “ The Production of a 
Book.”’ 

WILLIAM REGINALD Ormanpy, D.Sc., F.C.S., 
M.I.Automobile Eng., ‘ Alcohol as a Motor 
Fuel.” 

Francis W. GooDENouGH, ‘‘ Coal Gas as a 
Fuel for Industrial Purposes.” 

W. S. Rocers, ‘“ The Modern Poster, its 
Essentials and Significance.” 

W. B. Borromury, M.A., Ph.D., F.L.5., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Ernest Kitpurn Scorr, A.M.Inst.C.E., 
M.I1.E.E., “ Electric Train-Lighting Systems.” 

Mazor E. H. M. Leaeert, R.E., D.S.O., 
Managing Director, British East Africa Corpo- 
ration, ‘“ The Economic Development of British 
East Africa and Uganda.” 


Mrs. VILLIERS Stuart, ‘‘ Indian Gardens.” 

Mason Percy MoxueswortH Sykes, C.M.G., 
C.I.E., “ Khorasan.” 

E. A. Garr, C.S.I., C.I.E., Member of the 
Executive Council, Bihar and Orissa, ‘‘The 
Indian Census.” 

Sır Rosert W. Perks, Bart., Assoc.Inst.C.E., 
«The Montreal, Ottawa and Georgian Bay 
Canal.” 

GrorcE C. BucHanan, C.I.E., M.Inst.C.E., 
Chairman of the Rangoon Port Trust, 
“ Rangoon.” 

Dr. F. MorLwo Perki, F.I.C., F.C.S., “ The 
Oil Resources of the Empire.” 


‘The History of Colour 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


January 15, February 12, March 19, April 23, 
May 21. 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
February 3, March 3 and 31, May 25 (Monday). 
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CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

Sir CHARLES WALDSTEIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, ‘‘The Relation of In- 
dustry to Art.” Three Lectures. ` 

January 19, 26, February 2. 

JOSEPH PENNELL, President of the Senefelder 
Club, ‘“ Artistic Lithography.” Three Lectures. 

February 16, 23, March 2. 

WILLIAM ARTHUR Bone, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 

WILLIAM Bourton, M.A., F.C.S.,“ Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


JUVENILE LECTURES. 
Wednesday afternoons, at 5 o’clock :— 

R. P. HowGrave-GrauaM, M.I.E.E., Demon- 
strator in Electrical Engineering at the City 
and Guilds of London Technical College, 
“ Electrice Vibrations and Wireless Telegraphy.”’ 
Two Lectures. The Lectures will be fully 
illustrated with simple experiments. 

January 7, 14. 


COBB LECTURES. 
Tuesday afternoons, at 4.80 o’clock :— 


H. PLUNKET Greene, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, DECEMBER 15..ROYAL SOCIETY, OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Professor E. G. Coker, ‘‘ The Measure- 
ment of Stresses in Materials and Structures.” 
(Lecture III.) 


East India Association, Caxton Hall, Westminster, 
S.W., 4 p.m. Mr. M. Frewen, “The Recent 
Currency Experiments of the Indian Government.” 

Swiney Lectures on Geology, at the Imperial College 
of Science, South Kensington, S.W., 5p.m. Dr. 
T. J. Jehu, “The Natural History of Minerals and 
Ores.” (Lecture VIIL.) 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Professor Ainsworth - Davis, ‘‘ Modern 
Science and Modern Agriculture.” ; 

British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. Mr. W. A. Forsyth, “ The 
Repair of Ancient Buildings.” 

Marine Engineers, Institute of, 58, Romford-road, 
Stratford, E., 8 p.m. Mr. J. B. Hamilton, “ Elec- 
tric Welding.” 

Alpine Club, 23, Savile-row, W., 8.30 p.m. 


ual = 
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TUESDAY, DECEMBER 16...Statistical Society, at the ROYAL, 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5 p.m. 1. Sir James Wilson, ‘‘ Co-operative Live 
Stock Insurance in Eygland and Wales.” 2. Mr. 
D. H. Robertson, ‘Some Material for a Study of 
Trade Fluctuations.” 3. Messrs. M. Greenwood 
and Q. Udny Yule, “The Determination of Size 
of Family, and Incidence of Characters in Order 
of Birth from Samples.” 


Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8 p.m. Mr. P. J. Waldram, ‘‘Some Problems in 
Daylight Illumination, with special reference to 
School Planning.” 


Secretaries, Institute of, River Plate House, E.C., 
5.30 p.m. Mr. F. S. Cooper, ‘‘ Voluntary Liquida- 
tions and Reconstructions.” 


Civil Engineers, Institution of, Great George-street, 
S.W.,8p.m. Professor E. G. Coker and Mr. W. A. 
Scoble, “ Cyclical Changes of Temperature in a 
Gas-engine Cylinder.” 


Photographic Society, 35, Russell-square, W.C., 
8 p.m. Dr. R. Morton, ‘‘ Radiographs of Fiowers 
and Plants.” 


Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4 p.m. Mr.C. F. Roland, “ Citizenship 
in Canada.” 


Geographical Society, Burlington - gardens, W., 
8.30 p.m. Dr. H. Rice, “ Further Explorations in 
the N.W. Amazon Valley.” 


Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Medicine, 5.30 p.m. Dr. F. W. Scott 
Macfie and Dr. J. E. L. Johnston, ‘‘ Experiments 
and Observations on Yellow Fever.” 


Swiney Lectures on Geology, at the Imperial College 
of Science, South Kensington, S.W., 5 p.m. Dr. 
T. J. Jehu, ‘‘ The Natural History of Minerals and 
Ores.” (Lecture IX.) 


WEDNESDAY, DECEMBER 17...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. A. Fell, 
‘©The Channel Tunnel.” 


Meteorological Society, at the Institution of Civil 
Engineers, Great George-street, S.W., 7.30 p.m. 
1. Messrs. R. C. Mossman and C. Salter, '‘ The 
Great Rain Storm at Doncaster, September 17th, 
1913.” 2. Dr. J. E. Church, jun., ‘‘ Recent Studies 
of Snow in the United States.” 3. Mr. C. E. P. 
Brooks, ‘‘The Meteorological Conditions of an 
Ice-Sheet, and their Bearing on the Desiccation 
of the Globe.” 


Geological Society, Burlington House, W., 8 p.m. 


Microscopical Society, 20, Hanover-square, W., 8 p.m. 
Mr. Conrad Beck, ‘‘ The Binocular Microscopes of 
the Past, and a New Form of the Instrument.” 


Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
5.30 p.m. Mr. H. Kempton Dyson, “ Reinforced 
Concrete.” (Lecture VI.) 


Mining and Metallurgy, Institution of, at the Geo- 
logical Society, Burlington House, W., 8 p.m. 


Aeronautical Society, at the Royal United Service - 


Institution, Whitehall, S.W., 8.30 p.m. Mr. C. T. 
Weyman, ‘‘ Fast Flying and Science.” 


Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of the History of Medicine, 5 p.m. Pro- 
fessor Richard Caton, ‘‘ Health Templesin Ancient 
Greece and the Work carried on in Them.” Illus- 
trated by the epidiascope. 


THURSDAY, DECEMBER 18...Geographical Society, Kensington 


Gore, S W., 5 p.m. Professor A. J. Herbertson, 
“ The Standardizing of Colours and Symbols repre- 
senting Geographical Data, especially on Small 
Scale Maps.” 


Royal Society, Burlington House, W., 4.30 p.m. 


Antiquaries, Society of, Burlington House, W., 
8.30 p.m. . 


Linnean Society, Burlington House, W., 8 p.m. 
1. Mr. John Parkin, ‘‘ The Evolution of the In- 
florescence.” 2. Mr. C. E. Salmon, “ Hypericum 
Desetangsti, Lamotte, a new British plant.” 3. 
Mr. J. Davidson, ‘‘ The Mouth-parts and Mechan- 
ism of Sucking in Schizoneura lanigera.” 


Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. F. B. Power and A. H. Salway, ‘““Chemical 
Examination of Sarsaparilla Root.” 2. Messrs. 
‘A. W. Crossley and N. Renouf, ‘ Aromatic Com- 
pounds obtained from the Hydroaromatic Series. 
Part IIJ.—Bromoxylenols from Dimethyldibydro- 
resorcin.” 3. Mr. H. R. Procter, “ The Equilibrium 
of Dilute Hydrochloric Acid and Gelatine.” 4. 
Messrs. G. T. Morgan and H. W. Moss. ‘‘ Metallic 
Derivatives of Acetylacetone and Acetyl Mesityl 
Oxide.” 5. Messrs. G. T. Morgan and G. E. Scharff, 
“ Constitution of the Ortho-diazoimines. Part IV. 
—Isomeric Benzenesulphonyl-3 : 4—Tolylenediazoi- 
mides.” 6. Messrs. R. Robison and F. S. Kipping, 
‘Organic Derivatives of Silicon. Part XXI.—The 
Condensation Products of Diphenylsilicanediol.’ 
7. Mr. V. Lefebure, “Sorption of Gases by Cellu- 
loid.” i 


Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Rev. T. T. Norgate, “Through Russia, 
the Caucasus, and the Crimea.” 


Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. H. C. Gunton, 
“ The Employment of Power in H.M. Post Office.” 


Historical Society, 7, South-square, Gray’s Inn, W.C., 
5 p.m. Mr. F. J. Routledge, ‘MSS. at Oxford 
relating to the later Tudors.” 


Medicine, Royal Society of, 1, Wimpole-street, W., 
Section of Dermatology, 5 p.m. 1. Dr. G. Pernet, 
“Two Cases of Dermatitis Artefacta.” 2. Dr, 
J. M. H. MacLeod, “Lichen Spinulosus with 
Lichen Planus.” 3. Dr. Knowsley Sibley, 
(i) “Lupus Erythematosus”; (ii) ‘ Stomatitis 
Neurotica Chronica.” 4. Dr. S. E. Dore, (i) “ Con- 
genital Hyperkeratosis of the Palms and Soles” ; 
(ii) ‘“ Congenital Alopecia”; (iii) “ Bromide 
Eruption.” And other cases. 


FRIDAY, DECEMBER 19...Engineers, Junior Institution of, 


39, Victoria-street, S.W., 8 p.m. Mr. T. C. More- 
wood, ‘‘ Continuous Feeding Elevators.” 


Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W.,8 p.m. Colonel R. E. Cromp- 
ton, “ Mechanical Engineering Aspects of Road 
Construction.” 


Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Electro-Therapeutics, 8.30 p.m. Dr. 
Max Heiner (of St. Joachimsthal Sanatorium), 
‘t Modern Radium-Therapy in all its Branches.” 


Civil Engineers, Institution of, Great George-street , 
S.W., 8 p.m. (Students’ Meeting.) Mr. W. E. 
Gurry, “ Air - Filtration and the Cooling and 
Ventilation of Electrical Machines,” 


SATURDAY, DECEMBER 20...Swiney Lectures on Geology, at 


the Imperial College of Science, South Kensington, 
S.W., 3 p.m. Dr. T. J. Jehu, “The Natural 
History of Minerals and Ores.” (Lecture X.) 
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NOTICES. 


CANTOR LECTURE. 

On Monday evening, December 15th, Pro- 
FESSOR E. G. Coxer, M.A., D.Sc., delivered the 
third and final lecture of his course on “ The 
Measurement of Stresses in Materials and 
Structures.” 


On the motion of the Chairman, a vote of 
thanks was accorded to Professor Coker for his 
interesting course. 


The lectures will be published in the Journal 
during the Christmas recess. 


JUVENILE LECTURES. 

A short course of two lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January Tth and 14th, 
1914, at 5 o’clock, by R. P. HOWGRAVE-GRAHAM, 
M.I.E.E., Demonstrator in Electrical Engineer- 
ing at the City and Guilds of London Technical 
College, Finsbury, on “‘ Electric Vibrations and 
Wireless Telegraphy.”’ 

The lectures will be fully illustrated with 
lantern-slides and numerous simple experi- 
ments. 

Special tickets are required for these lectures. 
They can be obtained on application to the 
Secretary. 

A sufficient number of tickets to fill the room 
will be issued to members in the order in which 
applications are received, and the issue will 
then be discontinued. Subject to these con- 
ditions, each member is entitled to a ticket 
admitting two children and one adult. Members 
who desire tickets are requested to apply for 
them at once. 


~ 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


FIFTH ORDINARY MEETING. 


Wednesday, December 17th, 1913; 
RotTHERHAM in the chair. 


LORD 


The following candidates were proposed for 
election as members of the Society :— 


Bailey, George Percy, M.A. (Dublin), Armswell, 
Wolvey, near Hinchley. 

Balfour, Right Hon. Arthur James, LL.D., D.C.L., 
M.P., F.R.S., 4, Carlton-gardens, S.W.; and 
Whittingehame, Prestonkirk, N.B. 

Bedford, Duke of, K.G., F.R.S., 15, Belgrave- 
square, 8.W.; and Woburn Abbey, Bedford- 
shire. 

Brew, Captain Henry, Ballarat, Victoria, Australia. 

de Gunzburg, Baron Gabriel, Ashley Park, Wal- 
ton-on-Thames. 

Edwards, Mrs. Ernest, 40, York-terrace, Regent’s 
Park, N.W. 

Holbrook, Captain John R. B., Post Box 441, 
Valparaiso, Chile, South America. 

Hoover, Theodore J., 65, Addison-road, W.; and 
1, London Wall-buildings, E.C. 

Lee-Warner, Miss A., Highgrove, Woodford-green, 
Essex. 

Morrison, Hugh, Fonthill, Tisbury, Wilts; and 
9, Halkin-street, S.W. 

Norfolk, Duke of, K.G., G.C.V.O., Norfolk House, 
St. James’s-square, S.W.; and Arundel Castle, 
Arundel, Sussex. 

Perks, Sir Robert William, ` Bart., Brunswick 
House, 2, Central-buildings, Westminster, S.W. 
Savory, Ernest Wyman, Hon. R. W. A., 4, Rodney- 

place, Clifton, Bristol. 

Sirry Pasha, Sir Ismail, K.C.M.G., Minister of 
Public Works, Cairo, Egypt. 
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The following candidates were balloted for 
and duly elected members of the Society :— 


Chhaganlal, Chimanlal, Lukman Building, Prin- 
cess-street, Bombay, India. 


Illingworth, Mrs. Alfred, Daisy Bank, Bradford, 
Yorks, 


Lambert, Daniel Henry, B.A., 37, West-hill, Syden- 
ham, S.E.; and 4, Great Winchester-street, E.C. 


Mackellar, Campbell D., 31, South-street, Thurloe- 
square, S.W., 


Singh, Kunwar Chain, M.A., LL.B., Pokaran 
House, Jodhpur City, Rajputana, India, 


Snell, Alfred, Church-street North, Liskeard, 
Cornwall, 


Wilkins, Edward Howard, 13, Poultry, E.C. 


Wyllarde, Miss Dolf, 22, Grosvenor Mansions, 
Victoria-street, S.W. 


THe CuHairman (Lord Rotherham), in intro- 
ducing the reader of the paper, desired to express 
his keen appreciation of the work done by Mr. Fell 
in connection with the Channel Tunnel, both in 
the House of Commons and elsewhere. He felt 
that members would agree with him that 
the conditions surrounding the project of the 
Channel Tunnel were never so favourable as at 
the present moment. It was not, therefore, a 
matter of surprise that many who, a few years 
ago, were opponents of the project, were now to 
be enumerated among its friends. Since the 
Tunnel was last before the public, the argu- 
ments against it had grown weaker, and those in 
its favour were growing stronger all along the 
line, He himself believed that the possible dis- 
advantages of the Tunnel were few in number, 
and might never occur, whereas the advan- 
tages were countless and constant, and would be 
experienced every day and hour by ever-invreasing 
numbers. He well remembered that some years 
ago, when he had charge of the question for a 
short time in the House of Commons, an objection 
was raised to the Channel Tunnel on the ground 
that it would deprive Great Britain of the 
advantages of her insular position, He thought, 
however, science, in the shape of aviation, bad 
largely done that already; hence the withdrawal 
of much of the opposition which was experienced 
years ago. Happily, France was our friend 
and ally, and was likely to remain so, That 
alliance made it our duty ever to help France, 
and we could help France more effectively 
with the Tunnel than without it. On the other 
hand, in the unlikely contingency of France 
becoming hostile to us and desiring to invade us, 
or vice verså, the Tunnel would, he believed, prove 
a veritable death-trap for any nation that attempted 
such an invasion, 
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The paper read was— 


THE CHANNEL TUNNEL. 
By ArtHurR FELL, M.P. 


Colonel Montague Hozier, in January, 1889, 
read before this Society a paper upon the 
Channel Tunnel. Much has happened in the 
twenty-five years that have elapsed since that 
date, and conditions have so changed that 


-many members of the House of Commons, 


realising these changes and desiring to bring 
the matter up again for consideration, formed 
themselves last Session into a Committee with 
that object. As Chairman of this House of 
Commous Channel Tunnel Committee, I have 
been asked to read a paper on the subject before 
your influential Society. 

The subject has been very fully treated in 
recent papers by Baron d’Erlanger and by Sir 
Francis Fox, and in the book just published by 
the Channel Tunnel Company. 

I propose, therefore, to sketch very shortly 
the proposals for the construction of the Tunnel 
under the Straits of Dover, and to devote the 
chief part of this paper to the objections which 
have been raised to it, and which alone have 
prevented the realisation of the project up to 
the present time. 

The idea of a tunnel between England and 
France is more than 100 years old, and it is 
perhaps fortunate that it was not attempted 
seriously in those early days, for it is hardly 
possible that the engineers could have suc- 
ceeded in building it, or that, if built, the 
tunnel through which it was proposed that 
the diligences and stage-coaches of the day 
should drive, could have been anything but a 
financial failure. 

In nothing has greater progress been made in 
recent years than in tunnel building. If you 
consider the enormous difficulty with which 
Brunel built the original Thames Tunnel at 
Rotherhithe, the cost, the twenty years occu- 
pied, and the loss of life incurred, and compare 
this with the rapid construction under the 
Thames of modern tunnels, or ‘‘ tubes,” as they 
are now called, you will realise the advance that 
has been made in tunnel building. 

The Channel Tunnel was, however, first pro- 
posed as a serious business about thirty-five 
years ago. - 

The two railway companies, the Chemin de 
Fer du Nord, running from Paris to Calais, and 
the South-Eastern Railway from Dover to 
London, proposed to construct a tunnel from 
Sangatte, near Calais, to Dover, to link up the 
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French and English railway systems and to 
allow trains of the standard gauge to run from 
London to Paris. 

The project was at first approved by both 
Governments and by Parliament, and received 
almost unanimous support, until it was opposed 
on strategic grounds by some of our military 
authorities, and stopped by the British Govern- 
ment. 

Since then, however, the railway companies 
and the Channel Tunnel Company have not 
been idle. They knew, as we all know, that 
the Tunnel will certainly be built one day. It 
is only a question of a little sooner or a little 
later, and so they continued to examine the 
matter. M. Sartiaux in particular, the eminent 
engineer of the French railway company, was 
untiring in his researches into the geological 
formation of the bed of the Channel. He caused 
thousands of soundings to be taken and speci- 
mens from the bottom to be examined. The 
engineers are now Satisfied that a bed of grey 
chalk, impervious to water, extends right across 
the twenty-two miles from France to England, 
and that this, being at a convenient depth, will 
form a favourable stratum for the construction 
of a tunnel. 

The present advising engineers, M. Sartiaux 
and Sir Francis Fox, of the firm of Sir Douglas 
Fox & Co., have put forward new and 
considered proposals. 

They intend first to run a trial tube or tunnel, 
of about 11 ft. diameter, across from Dover to 
Sangatte. This tube will be cut in the grey 
chalk, and will completely prove the ground 
and ascertain the precise location of any fissures 
or faults which may occur. 

Then two railway tunnels for the up and the 
down traffic will be built of about 18 ft. diameter, 
parallel with each other, close together, and 
connected at frequent intervals, so that in the 
event of a breakdown the trains in one tunnel 
can be transferred to the other. The original 
11-ft, tube will be used as a drainage tunnel, 
and will rise up to the centre of the Channel, 
so that the water will flow down in each 
direction and be pumped up at Dover and 
Sangatte. This tube should take under four 
years to construct, and although this might 
seem to increase the time to be occupied in the 
building of the tunnels, it will in reality greatly 
decrease the time, for by the excavation of 
chambers in the middle of the Channel it will 
be possible to drive the tunnels both from the 
shore ends and backwards from the centre, 
removing the matter excavated through the 
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By this means the engineers now con- 
sider that the tunnels can be completed and 
the trains running through them in eight years 
or less, 

These tunnels will emerge into the air behind 
the cliffs, about a mile or a mile and a half 
inland from the sea at each end. The entrances 
will be under the control of the forts at Dover 
and Calais. The traffic of the tunnels will be 
worked by electricity, and to satisfy our military 
authorities the French have agreed that the 
sole power-station shall be at Dover, and the 
Tunnel traffic will then be under our complete 
control. The trains will run from London to 
Dover with steam locomotives; five minutes 
will suffice to change these for the electric 
motors, and five minutes again at Wissant, 
near Calais, will see the steam locomotives 
attached, and Paris will be reached with these 
two stoppages only. The day trains will, of 
course, have restaurants, and the night trains 
sleeping-cars, and the Customs examination 
will take place at Paris and London. Those 
who eyer have to journey by the night trains to 
Paris will appreciate what this means. 

With regard to the above, some criticisms 
have been raised which may be answered here. 
Tt has been suggested that the gauge of the 
French railways differs so much from the 
English, that the same rolling-stock could not 
run on both systems, and there could, in conse- 
quence, be no through service between London 
and Paris. This is not the fact. 

The French and English railways have 
adopted the standard gauge of 1 m. 45 c. and 
4 ft. 83 in., and this came about in France 
because the first railways there were built by 
English contractors, who established the gauge. 
Many travellers think that the French gauge 
must be broader than the English when they 
notice the greater breadth and height of the 
French carriages, and they do not notice the 
much greater overhang of the French carriages. 
The French gauge is fractionally wider than 
the English, and that is all. 

It is the fact that owing to their greater 
breadth and height the present French carriages 
could not run on our lines on account of our 
platforms and low bridges, but English carriages 
can run on all French railways. In proof of 
this I may add that the South - Eastern 
Railway during the Franco-German war lent 
the French Northern Railway Company some 
rolling-stock which was used by that Company 
on its lines until the termination of the war, 
and I have heard that there are some French 
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waggons running on the Staffordshire Railway 
at the present time. No doubt new complete 
trains of the latest pattern will be built to run 
between London and Paris, Switzerland and 
the Riviera, and I hear that it is expected 
that a half-hourly service of these trains will 
be required before the tunnel has been long 
in use. 

Another objection raised is that the expense 
of the tunnels will be prohibitive. How will the 
moneys be raised, and will the Tunnel ever pay? 

The cost is estimated at £16,000,000, to be 
raised over about six or eight years, one-half to 
be found by England, one-half by France; the 
£8,000,000 to be raised by England would 
probably be in £4,000,000 of-debentures and 
£4,000,000 of shares. If the same fares which 
are now charged by the steamers are charged 
by the Tunnel Company, the shares should pay 
very large dividends. 

This issue of capital will have behind it the 
two -railway companies primarily benefited, 
the South-Eastern and Chatham and Dover 
Railway and the Chemin de Fer du Nord, This 
latter French company is, perhaps, the most 
successful undertaking of the day. It has paid 
dividends of over 18 per cent. per annum on its 
ordinary share capital for more than twenty 
successive years past. It present directors are 
as follows, according to the Stock Exchange 
Year-Book: President — Baron Edouard de 
Rothschild; Vice-Presidents—Gaston Griolet, 
André de Waru; London Directors — Lord 
Rothschild, P.C., Baron Alfred de Rothschild. 

Any issue of capital which has behind it such 
a company as this is bound to be successful. 
The question of ways and means need not 
therefore be considered further. 

Various other projects for crossing the 
Channel have obtained favour in some quarters, 
and supporters of these schemes consequently 
oppose the Tunnel. A bridge is thought feasible 
by some, and they think it will be free from 
military opposition. I cannot say as to this, 
but I am confident it will meet with determined 
opposition from the Northern Powers, who will 
naturally object to this obstruction of naviga- 
tion of the Straits of Dover. A mole across the 


“Straits has also been suggested to provide for 


the railway and to deflect the Arctic current 
and improve our climate. The Channel ferry 
is advocated by opponents of the Tunnel, but 
it meets with but scanty support. It is so 
manifestly a stopgap only; it would save 
passengers two changes of carriages it is true, 
but it would not lessen sea sickness or avoid 
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the dangers and delays of fogs and storms in 
the tide-swept. windy Straits. A ferry is not 
being considered by the railways or in any 
quarter, and need not be further referred to 
now. i 

The practicability of the Tunnel, I believe, is 
admitted. We come next to the question of 


- the advantages and di advantages which will 


follow from its construction. 

The Joint Committee of the two Houses of 
Parliament which considered these questions 
closely, found that a large increase of passenger 
traffic with the Continent would follow, that 
increased light goods traffic would pass through 
the Tunnel, but that the heavier goods traffic 
would continue to go by sea. Figures have 
been published giving the number of passengers 
at present crossing the Channel by all the ports, 
and estimates of the number of these that will 
select the Channel Tunnel route. These esti- 
mates are probably correct, but beyond these 
estimates there is a great unknown quantity— 
that is, the number of new passengers that will 
cross when the discomforts of the sea crossing 
are done away with. We cannot estimate the 
number of English people who are now deterred 
by the crossing, or the far greater number of 
foreigners who will not face the sea passage. 

The British Islands are an unknown land to 
the Continent. Foreigners rarely visit them 
except on business, and foreign ladies never 
travel in England. They go to Switzerland 
and the Riviera and Italy, but they cannot 
come to London, the Lake Country, the Scotch 
Highlands, or our splendid golf links and 
seaside resorts. It is certain that English 
passenger-travel to the Continent will increase 
greatly, but this should be nothing compared 
with the increase of foreign travel to these 
islands. Any estimates of this, I believe, will 
be exceeded. 

The increase in the goods traffic will be great, 
but how great we cannot say. Our manu- 
facturers will greatly benefit. Many orders for 
machinery for the Continent are now lost 
owing to the expense of packing it for the 
Channel transhipment. If car-loads of 
machinery could run direct from the manufac- 
tory to the spot where they are wanted through 
the Tunnel our manufacturers say they would 
be enabled to compete in many markets at 
present closed to them. 

The tonnage to pass through, the Suez Canal 
was estimated, but the result so far exceeded 
the estimates that they were useless; no one 
can estimate the tonnage that will pass through 
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the Panama Canal in a few years’ time. We 
can make guesses or we can prophesy, but we 
have no data to go upon. I see that Sir Henry 
Lunn, who certainly knows as much as anyone 
on the subject, thinks that the passenger traffic 
to Switzerland will increase five-fold when the 
Tunnel is open. I cannot contradict him. I 
can only say that it will increase enormously, 
and, in my opinion, the two tunnels will not long 
carry the traffic and further ones will be needed. 

Some people regret this. They say we do 
not want any more foreigners over here and 
we do not want any more foreign goods. The 
argument is a very old one. It was touched 
on by speakers in 1889 in this very hall. It is 
the old argument against railways in the place 
of stage - coaches, against the introduction of 
motor-cars and machinery. We shall hear it 
often used against the Tunnel, but it is a lament 
over the good old days which are gone, and not 
an argument which can be used to-day. 

It must be admitted that there is a senti- 
imental objection to the Tunnel held by many. 
They can hardly explain it or support it by any 
argument, but it is there—We have done very 
well in the past as an island, why do we want 
to join ourselves to the Continent? Why 
cannot we leave well alone? This may be the 
feeling in many quiet homes in the country, 
but whilst they may wish this could be, they 
know quite well that it cannot be. We must 
clothe and feed and find work for our great and 
increasing population. To do this we must 
seize on every new invention. We must get 
the latest machinery. We must improve and 
cheapen transport. We must build ships and 
bridges and make tunnels, or we shall starve. 
Reluctantly these old-world, old-time opponents 
of the Tunnel will admit that their sentimental 
objection cannot now prevail, and the Tunnel as 
a great commercial work must be built. 


The powers of criticism are, however, endless, 
and criticism must be expected from particular 
trades and industries which think they may be 
affected. Improvement in the methods or the 
directions of trade and commerce may always 
do some trades and individuals, at any rate, 
temporary harm, but the benefit of the many 
must prevail, and the Channel Tunnel is sup- 
ported equally by Cobdenite Free Traders and 
by Tariff Reformers. The House of Commons 
Channel Tunnel Committee contains in its ranks 
active members of both the Free Trade and Pro- 
tectionist parties, and they all equally support 
this method of improving our means of com- 
munication with the Continent. 


— 


JOURNAL OF THE ROYAL SOCIETY OF ARTS: _ 91 


There remains one other subject I must 
touch on before I pass to the military question, 
and this subject is allied very closely to that 
military question. It is the food supply of this 
country, and particularly the food supply in time 
of war. 

When the Channel Tunnel was considered 
thirty years ago, we grew in this country about 
half the wheat and flour we required for our 
home consumption. We now grow only one- 
fifth. We only hold six weeks’ supply of wheat 
and flour, and if the supply by sea were 
interrupted for a month the price of bread 
would rise alarmingly. No such artificial life 
of any great country has ever before existed. 
It works smoothly enough, however. The ships 
bringing the wheat come uninterruptedly from 
all the quarters of the globe. The variations in 
price are not violent, and no shortage ever 
seems to occur. The price of bread varies very 
little. But we have not tested the working of 
this artificial existence in time of a great war. 
When we are at war with any great naval 
Power, will these supplies of wheat arrive with 
the regularity we absolutely require? What 
will happen if the great trade-routes are inter- 
rupted, and the wheat carriers, if not captured, 
are driven to take refuge in neutral ports? What 
will be the price of bread in England then? 
Will there be a panic among the poor? Will 
there be starvation before us if the war should 
last for many months or years? No answer 
can be given to these questions. "We have no 
precedent to guide us. There have been wars 
between great nations in recent years, but the 
question of food supplies did not arise in any. 
case. The countries were self-contained and 
produced their own food, or they obtained any 
deficiency from adjoining countries. We have 
little home supplies, and we have no means of 
getting any except by sea or through a Channel 
tunnel, 

In the event of a war with France the Tunnel 
would of course be closed and would be of no 
use, but in the event of a war with any other 
country but France the Tunnel would be 
available for the transport of food without 
danger of interruption. France would probably 
require all her own wheat and put an embargo 
on its export, but supplies could be drawn 
through the Tunnel from neutral countries, 
through Antwerp and Rotterdam, or even 
through Marseilles or Havre. The wheat of 
the Argentine, of Egypt and the Black Sea 
would be available. The railway managers say 
that if all the other traffic were suspended the 
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Tunnel could transport the whole of the wheat 
required by this country if it were necessary. 
Such a-thing is not suggested for a moment, but 
it is claimed for the Tunnel that it would afford 
a further souree of food supply, which would 
assist in steadying prices in time of war, and 
which would prevent the panic that might 
occur on the news of the capture of grain ships 
coming to this country. It is invidious and 
painful to suggest wars with countries which 
are our good friends, but it is manifest that if 
this question of food supplies by the Tunnel 
is to be thoroughly gone into, it will be found 
that in the case of war with some countries 
the Tunnel would have little or no influence or 
assistance, but in the case of other countries 
the effect of the existence of the Tunnel might 
be vital, and might enable this country to hold 
out and bring the war to a successful conclusion, 
instead of having to submit to an ignominious 
peace through the fear of starvation. 

I now come to the last and most important 
question — the fear which was felt by the 
military experts thirty years ago, that the 
French would, during a time of profound peace, 
attack us through the Tunnel, or, failing that, 
that the Tunnel might hamper the defence of 
the country, and in any case would cause great 
expense in requiring forts and garrisons to 
guard it. 

Ido not wish to underrate this question, or 
to say that there were not some grounds for 
this fear thirty years ago. It is the only 
reason for our being present here discussing 
the subject to-night. Without this military 
oppo-ition the Tunnel would have been in 
operation twenty years ago. 

The late Lord Wolseley was, as is well known, 
the great opponent of the Tunnel at that time. 
He was asked his views, and, having given an 
adverse opinion, like a skilful advocate he 
marshalled every argument and point to support 
his views and set them out in a memorandum. 

Notwithstanding this expression of his 
Opinion under the conditions prevailing thirty- 
two years ago, I can find nothing to show what 
his later opinions were, or what they would 
have been if he had been able to review the 
case now under the entirely different conditions 
that prevail. These conditions might have 
changed his views as they have changed the 
, views of so many great soldiers and statesmen. 
There are great soldiers and admirals and 
statesmen who held just as strong views against 
the Tunnel as Lord Wolesley did and who are 
now supporters of it. It is fair, therefore, to 
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use Lord ,Wolseley’s arguments to show his 
Opinion under the conditions prevailing thirty- 
two years ago, but they cannot be deemed to 
express what his views would have been at the 
present time. 

The continued wars with France for so many 
centuries, culminating with the Napoleonic 
wars, had led us to believe that France must 
always be the natural enemy of this country. 
When in the sixties France built her first 
ironclad, “ La Gloire,” we replied by building 
the “ Warrior,” and so the rivalry was kept up, 
exactly as it has been in recent times with 
Germany. 

We are both wiser than we were then, and 
the ninety-eight years peace with France that 
we have enjoyed has proved to both nations 
that our vital interests do not conflict, and 
although we have had incidents such as the 
Fashoda trouble, these have been so wisely 
dealt with by the statesmen and press of both 
countries that they prove that any questions 
we may have in the future with our great 
neighbour will be fairly considered and adjusted, 
and the friendship of the two nations will grow 
deeper as we learn to know one another better 
and appreciate more each other’s sterling 
qualities. Lord Wolseley’s opinion was formed 
under the atmosphere of the old panicky con- 
ditions prevailing then. War with Germany 
was not thought of at that time. The only 
possible dange-s to be guarded against by our 
Army were war with France or war with Russia 
on the north-west frontiers of India. It was 
this concentration of thought on a possible 
French war which is probably the explanation 
of two extraordinary omissions in Lord 
Wolseley’s arguments. He does not consider 
the question of food supplies through the 
Tunnel, or the assistance the Tunnel would 
render in the event of our fighting as an ally 
of France, or in the event of our being called on 
by Belgium under our guarantee to assist in 
maintaining the integrity of that country. He 
only considers the effect of the Tunnel in the 
event of a war with France, and in such a war 
it is admitted the Tunnel would be of no assist- 
ance to us, for it would of course be closed 
effectively at the beginning of the war, and 
could be used by neither belligerent, just as the 
cross-Channel services would all be suspended 
if war arose now. 

The danger apprehended in old days was that 
during a time of profound peace the French 
might seize the Dover end of the Tunnel by 
surprise or treachery. That they might in 
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some extraordinary way prevent the destruction 


of the Tunnel by any of the means to be pro- . 


vided for that object. That the forts command- 
ing it might surrender at once. That they 
would then pour troops through it for the 
capture of London, whilst our Fleet in the 
Channel would be powerless to prevent this 
‘invasion. Is that the view held by the military 
experts of the present day? If they really 
consider this possible, cannot they devise means 
which would render it impossible ? 

To put itin a practical way, what would be 
the premium which Lloyd’s would quote for an 
insurance for twelve months against such a 
contingency happening ? 

The invasion could only happen in the time 
of profound peace. In times of tension or 
preparation for war the first thing to be looked 
to by the Dover garrison would be the arrange- 
ments for the defence, and closing, or, if 
necessary, destruction of the Tunnel. The 
removal of some of the essential parts of the 
power-plant at Dover would do this most 
effectively, and the mere pulling of a lever in 
a fort at Dover by cutting off the electric 
current would bring to a standstill every train 
in the tunnels. 

One of the chief objections raised by Lord 
Wolseley was that the Tunnel would require 
forts and garrisons at Dover. This objection 
exists no longer, for this expense has already 
been incurred, although not for the sake of 
the Tunnel. The great harbour at Dover has 
entailed the construction of forts for its pro- 
tection, and a permanent garrison of, I believe, 
about two thousand men. 
Tunnel would be located, in consultation with 
the military authorities, at such a distance 
inland as best suited the defence. It would be 
commanded by the guns of the forts, would 
perhaps even emerge inside a fort ; but all these 
details will be left for the experts who will have 
the problem to solve of defending two openings 
18 ft. in diameter at the end of immensely long 
tubes, or, in default of the power to defend them, 
of blowing them up, flooding them, or otherwise 
putting them out of action. 

The difficulty now is to get any soldier or 
other person to defend the old arguments. 

Punch is generally a pretty good guide to 
English public opinion, and Punch openly 
laughs at the danger, and suggests that if the 
Army cannot prevent the arrival by tunnel of 
these Frenchmen the guards of the tube rail- 
ways could be employed to do so. Punch also, 
in another cartoon, says that the only sound 
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argument he has heard against the Tunnel is 
the one that the stewards handing the basins on 
the Channel steamers will lose their jobs. 

I notice, too, that an officer, finding the 
French invasion bogey difficult to maintain, 
now actually suggests in the Times that there 
will be another danger—that a German army, 
advancing through Belgium and France, might 
capture Calais and the Tunnel mouth there, and 
then, by means of the Tunnel, might capture 
Dover and the Tunnel mouth there, and then 
might invade England and capture London— 
all this to be done by surprise and without the 
French at Calais or the English at Dover having 
any opportunity to put the Tunnel out of action. 
If these are the military arguments against the 
Tunnel, the case is clearly given up and preju- 
dice only remains and not argument. 

Finally, the engineers, to meet Lord 
Wolseley’s fears completely, have revised their 
plans and made one by which the tunnels would 
emerge on viaducts in the cliffs at Dover and at 
Sangatte, and these viaducts would be open to 
complete destruction by the guns of our Fleet. 
I cannot personally understand why viaducts 
on both sides of the Channel should be sug- 
gested, for the destruction of one viaduct would 
as effectually close the tunnel to traffic as the 
destruction of both. 

I believe, however, that the military experts 
do not now favour this suggestion. They 
appreciate the assistance the Tunnel will render 
in time of war, and would rather seek to pre- 
serve it and keep it open than have it liable to 
destruction by the German Fleet. The military 
correspondent of the Times, on September 15th, 
wrote: “In the event of military co-operation 
between us and France, the advantages of a 
secure and unassailable tunnel—should such a 
thing be discoverable—are too obvious to require 
remark.” Í 

With the Channel Tunnel in operation we 
shall be in a unique position strategically ; we 
shall have the defensive position which our 
insularity gives us, and we shall have under our 
control the means of access by land to the 
Continent, with all the benefits which, under 
certain circumstances, that will give us. I 
cannot believe that the Committee of Imperial 
Defence will desire to have the Tunnel open to 
the attack of hostile fleets, but in any case the 
military authorities have the viaduct alternative 
if they desire it. : 

Aeroplanes and dirigibles have also greatly 
affected this question since the days when Lord 
Wolseley’s advice was given. Critics suggest 
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that the enemy may, by an attack by the air, 
destroy the entrance of the Tunnel. This is 
true, as it is also true that they may destroy 
Portsmouth or Sheerness. 

If this argument is used the military case 
against the Tunnel goes by the board. Their 
fear was that we shall be invaded through the 
Tunnel, and they cannot at the same time 
complain that the Tunnel may be destroyed by 
aeroplanes either by the enemy or by ourselves. 

This country is now open to attack by the 
air; but the effect this may have on our future 
defence cannot be foreseen or provided for. 
But the big questions involved in this possible 
development have, I know, caused many soldiers 
and sailors to reconsider their previous views 
upon the Tunnel. Opponents of the Tunnel 
have told me that under the new conditions 
they are, if not in favour of it, at any rate quite 
indifferent whether it is built or not. 

Whatever may be the military experts’ 
opinion, I do not, however, allow that the final 
word in this matter rests with them. It must 
rest with the Government. The experts may 
say that the Tunnel will cause expense to the 
country. Any expense will have to be weighed 
against the commercial advantages, against 
the military advantages, and the pacific advan- 
tages of the Tunnel. These are not matters 
for the experts, but for the Government. The 
Government, I believe, will say: ‘“ We want, 
if possible, to allow this Tunnel to be built. 
Can you locate it, and defend it, so as to make 
the country practically safe ? Absolute security 
we do not ask for, as it is never possible in any 
country at any time. We take steps to make 
ourselves reasonably safe from invasion by sea; 
but absolute safety under every conceivable 
combination of circumstances is not within 
human power.” 

The military experts have nothing to guide 
them in their opinion. No country has ever 
been invaded through a tube twenty-five miles 
long, and, I may add, never will be. The 
experts are bound, under these novel condi- 
tions, to be cautious ; but they must remember 
that this caution has often led them into sad 
blunders in the past. They opposed the London 
to Portsmouth railway as being too dangerous, 
and they used very much the same arguments 
then as they used thirty years ago against the 
Tunnel. They said that the railway would 
facilitate invasion by the French and the 
capture of London. 

They opposed the landing of the first sub- 
marine cable across the Straits of Dover; they 
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said the shore end would require a fort and 
garrison to protect it. The fort might be 
captured by surprise by the French, and all 
would be lost. 

They opposed the Suez Canal, and they 
opposed the first Great Exhibition of 1851. 
They thought the presence of so many 
foreigners in London would be dangerous. The 
visitors might be picked soldiers in disguise, 
and they might rise and capture London. It 
is, I believe, the fact that owing to military 
nervousness the troops in London during the 
time of the Great Exhibition were greatly 
strengthened. 

It was fears such as these which influenced 
our military advisers in 1880. But I do not 
think we shall hear such suggestions now, 
except perhaps in the pages of novelists and 
of boys’ books, where I dare say we shall find 
capital stories of how a chorus of orpheonists 
or singers coming to the Albert Hall proved to 
be picked soldiers in disguise; how at Dover 
they threw off their disguise, how with Mauser 
pistols they slew the guards, and, like acrobats, 
climbed the walls of the forts and captured 
them all. 

Are such fears of treachery worthy of the 
past history of two great nations ? 

We have had peace with France for ninety- 
eight years now, and we fought our last great 
European war with them as allies by our side. 
Their behaviour with regard to the Channel 
Tunnel has been admirable. They are unani- 
mously in favour of it. They make no secret of 
this, and they must have felt great disappoint- 
ment at our fears and delays. Still, they have 
never grumbled or criticised our experts; our 
defences are our own matter, and they have 
agreed to every change of plan proposed by our 
engineers to meet the military nervousness. 
As a people, they have complete faith in the 
Chemin de Fer du Nord and its engineers. 
They will find their share of the cost, whatever 
it may amount to, assured that they will reap a 
rich return on the investment. 

May I add, as a by-remark, that there is at 
the moment the most complete dearth of 
enterprise in this country? No work of any 
magnitude is being carried out. The country 
is busy, each about his own particular small 
affairs, but of great works that appeal to the 
imagination and lift people’s minds above 
everyday routine there are no signs. There is 
no Cecil Rhodes among us now to plan big 
things. The Suez Canal did wonders for the 
French nation. It gave them bigger ideas, and 
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lifted up their country in the world’s estima- 
tion. The Panama Canal has done the same 
for the United States. The vastness of the 
enterprise, the difficulties to be overcome, and 
the enormous expense have had a great in- 
fluence for good in the United States. The 
Channel Tunnel should do the same for us. 
The novelty of the work, the difficulties of the 
engineers, the progress of the tunnels, the 
prospect of completion, as it grows nearer, will 
occupy men’s minds and thoughts and be a 
great moral tonic for the nation. Politics 
should become less bitter, and the people less 
carping and narrow-minded and critical. The 
Goyernment, no matter which party is in power, 
has a magnificent opportunity for once of lifting 
us out of ourselves and our own small affairs. 


In conclusion, I would add that the House of 
Commons Channel Tunnel Committee is abso- 
lutely free from party politics. The Committee 
consists of about 100 members of the back 
benches of the House of Commons; of these, 
about 40 are Liberals, 40 Conservatives, 16 
Irish Nationalists, and 4 Labour Members. It 
will be our endeavour to keep the balance of 
parties as nearly as can be. All classes are 
represented on the Committee: lawyers, soldiers, 
sailors, merchants, Free Traders, and Tariff 
Reformers are all working together to further 
this magnificent enterprise. The Prime Minister 
told us, when our deputation waited on him, 
that the Government would refer the matter to 
the Committee of Imperial Defence for their 
opinion. I trust that their opinion will be 
favourable: but if the opinion is cautious and 
divided, and not absolutely adverse, we shall 
urge the Government to take upon themselves 
to support the Channel Tunnel Bill when it 
comes before them. If they will do this, the 
opinion of the House of Commons is over- 
whelmingly in its favour, and we may hope to 
see the work begun within two years. It will 
be a happy augury if the centennial year of the 
peace between France and England should be 
signalised by the King of this country and the 
President of France simultaneously cutting, at 
Dover and at Calais, the first sod of the link 
between the two countries which should, more 
than anything we can imagine, help to make 
that peace a perpetual one. 


Prior to the discussion, the Secretary read 
the following telegram addressed to Mr. Fell 
from Baron d’Hrlanger :—“ Pray accept sincere 
regrets at inability to attend meeting. Also 
most grateful thanks for all support you are 
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giving to the cause, whieh will prove to be a monu- 
ment of peace and civilisation; will cement the 
bonds of friendship between two great nations, who 
walk hand in hand in its path ; will confer upon the 
United Kingdom the blessings of increased com- 
mercial and industrial prosperity, and will add to 
the prestige and security of her Empire. The best 
of causes has found in you the best of champions, 
and you cannot doubt of success when the appeal 
is made to Parliament.” 


DISCUSSION. 


Sin Francis Fox, in opening the discussion, 
said that one of the most pressing requirements of — 
the present time was provision for the employment 
of the working-classes. Mr. Fell had alluded to 
the Panama Canal, and it was known that, in 
addition to the great cost of that undertaking, the 
United States Government had projected works 
along the western coast of America and the coast 
of Mexico, involving an expenditure of not less than 
one hundred millions sterling. These undertakings 
would give an enormous impetus to the people 
of those countries. The construction of the 
Channel Tunnel would give a similar impetus to 
work and enterprise in this country, and would 
furnish a means of escape from the fears enter- 
tained as to what was going to happen in the near 
future. The speaker regretted the absence of M. 
Sartiaux, who had investigated the proposal with 
profound care, and whose opinion was well worthy of 
consideration by reason of his being at once a most 
able engineer and a deep thinker. It might be 
interesting to point out that the investigations of 
the bed of the Channel were the result of an 
instrument invented, he believed, by the late Sir 
John Hawkshaw ; on the map exhibited on the walls 
of the room the different soundings could be seen. 
Not only had soundings been made, but samples had 
been taken from the bed of the Channel. With regard 
to the cost of working the Tunnel the observa- 
tions of Baron d’Erlanger on this point had been 
adversely criticised. But the speaker would point 
out that the project really consisted of two simple 
tubes. There were no great termini to be built, as 
in the case of most railways; the termini would be 
provided by the railways on each side. There were 
no stations to control. The cost of working would 
be reduced to a minimum, as would also the cost 
of permanent-way repairs, the railway being a tube. 
Generally it was anticipated that the cost of work- 
ing the Tunnel would be a very low figure indeed. 
He would like to refer to the invasion question. 
He had recently discussed this matter with two 
military officers. One of them, who was formerly 
opposed to the scheme, considered the Tunnel an 
absolute necessity for the security of the country. 
The speaker had been content to suggest to the 
other officer, a member of the Committee of 
National Defence, that he should give full con- 
sideration to the weighty arguments advanced in 
favour of the project as well as to those against it. 
It would not be at all necessary to destroy the 
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Tunnel in the event of war. It was proposed to 
make a dip, both on the English and the French 
sides of the Tunnel, so that it would only 
be necessary for the forts at either end to open 
a valve in order to fill the Tunnel with water up to 
the crown for the distance of perhaps a mile; no 
living creature could then pass through. Not only 
so, but it would be impossible, if the other side 
objected, to get the water out of the Tunnel. 
There was no question, however, of the destruction 
of the entire Tunnel. Control of the valve could be 
effected from two forts, Dover Castle and the fort 
on the western heights, while the mouth of the 
Tunnel would be covered by the guns of both forts. 
The power-station, which would be in England, 
would be situated some ten miles from the coast, 
beyond reach’ of an invading force. Indeed, if 
such a force were able to take the naval harbour 
at Dover, and the country round, it scarcely 
mattered whether a Channel Tunnel existed 
or it did not. Japanese opinion, as expressed by 
an officer of that nationality, was to the effect 
that if the Japanese Government decided to make 
a tunnel of the kind, the military authorities would 
merely be instructed to defend it; this could be 
done with only a few men. In regard to venti- 
lation, he would refer to two very important 
tunnels; that under the Mersey, complicated by 
underground stations, and the longest tunnel in 
the world, the Simplon, through the Alps. From 
his experience of these tunnels he would say that 
the ventilation of the Channel Tunnel would be 
of the simplest character. As a young man the 
speaker had been a mine-manager, and in mines 
literally hundreds of miles of galleries required 
ventilation, these galleries, in some cases, extend- 
ing four or five miles from the shaft bottom. 
Fresh air in enormous quantities had to be pro- 
vided, not only for the ponies and workmen, but to 
dilute and sweep away possible rushes of explosive 
gases. In the case of the Channel Tunnel there 
would be no such trouble. Assuming a train every 
ten minutes in each tube, one going one way and 
one the other, it was needful only to supply air 
for the passengers and employees. There were no 
locomotives burning fuel to contend with, asin other 
tunnels, where it was necessary to dilute the carbon 
monoxide and carbon dioxide in the proportion of 
500 cubic feet of air to 1 cubic foot of gas. The 
difficulties of ventilation, in this case, would 
not compare with those to be met in other 
tunnels. Most people would have experienced, 
while standing on the platform of the tube railways, 
the unpleasant current of air set up by approaching 
trains. If this draught could be carried into 
the open all would be well, but, instead, it was 
blown down one tunnel and up another. The 
ventilation of the tube railways of London, with 
trains running every minute and a half, presented, 
therefore, a far more complex problem than would 
that of the Channel Tunnel, in which ait would 
also come from the drainage headings. Moreover, 
with electrical working, so far from the air being 
vitiated, every spark would tend to ozonise it, just 
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as lightning ozonised the air. The distance 
from shore to shore was only about double that of 
the Simplon Tunnel. He might remark, paren- 
thetically, that passengers through the Simplon 
Tunnel were accustomed to close the windows with 
the object of excluding vitiated air ; they would be 
better advised to keep them open, and so avoid the 
vitiated atmosphere of the compartment. It was 
true that towards the centre of the tunnel, for 
about 3 kilometres distance, the air became heated 
to about 100° F , but hot air was not necessarily 
vitiated air, and the air of the Simplon Tunnel 
compared favourably with that of any other tunnel 
in the world. The same system of ventilation 
would be in operation in the Channel Tunnel. 


Sır Rosert W. Perks, Bart., observed that the 
paper, coupled with the remarks of Lord Rotherham 
and Sir Francis Fox, took him back some thirty 
years, when it was his lot to advise the late 
Sir Edward Watkin and his colleagues, who 
were then submitting the scheme to Parliament. 
The original South-Eastern Company had then 
taken possession of the prior rights of the old 
Channel Tunnel Company. At a recent dinner 
the speaker had remarked that the troubles of 
the old scheme were due in part to the personal 
controversies of those days, both commercial and 
political. The powers originally acquired to build 
the Tunnel under the Channel were obtained long 
before military men had conceived that any danger 
attached toit, and Mr.Gladstone, in one of his famous 
speeches, stated that it was only at alate epoch that 
the fears of military men arose. The original com- 
pany, formed of Lord Richard Grosvenor, Sir John 
Hawkshaw, the Duke of Westminster, the Duke 
of Sutherland, Sir Richard Wallace, Mr. Thomas 
Brassey, Lord Randolph Churchill, and many 
others, contemplated a tunnel between St. Mar- 
garet’s Bay and Gris Nez. The scheme was 
vigorously supported by the Chatham Railway, 
and it was not until the controversy between 
the South-Eastern Company and the Chatham 
Company was buried by their amalgamation that 
hostilities ceased, about the Tunnel and other 
matters. Of the twenty original subscribers to 
the scheme for the construction of the Tunnel 
only two or three were now living, Sir Ernest 
Cassel and the speaker being among them. The 
speaker had been concerned in getting together 
the evidence for the Parliamentary Committee 
presided over by Lord Lansdowne, who submitted 
one of the most powerful arguments ever put 
forward in defence of the Tunnel. Sir Robert had 
then collected evidence from all classes—military 
men, commercial men, and politicians; but the 
views given then were greatly different from those 
which would be presented to a Parliamentary 
Committee of to-day. To illustrate the relative 
absence of difficulty in the construction of the 
Channel Tunnel, he would refer to the Severn 
Tunnel, during the building of which, it would 
be remembered, the water burst in twice. If the 
Cornish pumps were to stop working, even for a 


December 119, 1913. 


brief time, it was probable that the tunnel would 
be again flooded. No such danger would arise 
with the Channel Tunnel project, and it would be 
unnecessary to submit to a committee any question 
touching the feasibility of the scheme from an 
engineering standpoint. Neither would it be 
necessary to prove its commercial value. Lord 
Rotherham had, he believed, furnished valuable 
commercialand statistical information, as a witness, 
to the Parliamentary Commfttee requiring evidence 
that the Tunnel would be used for passengers and 
freight of all descriptions, and would not imperil 
the shipping trade between England and France, 
evidence that would now be considered unnecessary. 
Allusion had been made to the financial aspect of 
the project, and to the ease with which money, so 
far as England was concerned, could be raised. 
In that connection, he suggested that the sum 
required would represent an addition of only about 
10 per cent. to the capital of the South-Hastern 
and Chatham Railway Company, and he could not 
imagine a proprietor of, say, £1,000 in the South- 
Eastern Company refusing to take up an allotment 
of 10 per cent. in the Channel Tunnel Company, 
in view of the advantages foreshadowed by the 
promoters. On all grounds, therefore, commercial, 
political, and engineering, there could be no doubt 
about the necessity of the Tunnel or abaut the ease 
with which it could be constructed. The only 
difficulty was the military one, and he would not 
venture to suppose that would be readily removed. 
Of threeadmirals who addressed ameeting a few days 
ago on this subject, only one favoured the schéme, 
and he was a recent convert. That was somewhat 
ominous. Judging, also, from the cautious article 
which had appeared lately in the Times, it would 
seem that the promoters would have to use every 
possible means to educate their friends, and to 
guide the House of Commons towards voting for 
a great work of national, social, and commercial 


progress, 


M. ALFRED Sire, Representative of the Chemin 
de Fer du Nord, while thanking the author for his 
graceful reference to M. Sartiaux, stated that the 
position of the Chemin de Fer du Nord was this, 
that the company would not take any part in the 
present movement: it was felt in France that 
the question was entirely a British one, notwith- 
standing the fact that the French people were 
convinced of the advantages of the scheme. 
Should the British Government declare that 
they would raise no further objection to the 
construction of the Tunnel, the French people 
were ready to commence work to-morrow. 
The concession had been granted and the works 
at Sangatte had been maintained, and were 
found on inspection a short while ago to be in 
good order. 


THE CHAIRMAN, in proposing a vote of thanks 
to the author, remarked that the urgency of the 
question, ever increasing, was never so great 
as at the present time. It was increasingly 
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urgent, because of the growth in the populations of 
this country and of Europes, and the ‘developing 
volume of trade; because of the friendly relations 
between the two countries, France and England; 
and because of a spreading desire, as between 
the people of this country and the nations 
of Europe, for international visits. With regard 
to food-supplies, no other country was, he sup- 
posed, placed in so delicate a position as the 
United Kingdom, in view of our dependence upon 
large quantities of imported grain. During recent 
years a new danger had arisen, not connected with 
the protection of ships at sea, but with domestic 
difficulties in relation to labour. Dock strikes 
had interfered, in some cases for a long 
time, with the unloading of vessels con- 
veying food-stuffs, and if these strikes were to 
increase or to be prolonged, we should be faced 
with starvation from lack ofimported food. Cargoes 
of food-stuff must be discharged if the population 
were to reap the benefit of them, and the con- 
struction of the Channel Tunnel would be the best 
means of obviating the danger arising, in this 
direction, from strikes. With regard to other 
great undertakings and constructions, tunnels, 
canals, etc., in different parts of the world, the 
only regret expressed after their construction was 
that they had not bsen constructed before, and he 
believed that would be the feeling when the 
Channel Tunnel was made. Because of its urgency 
everything possible should be done to help 
forward the great and beneficent project. Much 
had been said about the risk of invasion, but the 
speaker imagined that the mouth of the Tunnel 
would be the least vulnerable part of the entire 
coast-line, and the part least likely to be chosen by 
an invader for landing troops. If protection were 
needed at the mouth of the Tunnel, adequate pro- 
vision would be made for that need. 


Mr. FELL then replied to the discussion, pre- 
mising that some of the facts brought forward 
were both new and interesting to him. He 
was desirous of learning whether the admirals 
who had® expressed. opinions antagonistic to the 
proposal did not belong to the older school. He 
had found that many of the older members of the 
House of Commons were opposed to æ Channel 
Tunnel scheme, whereas scarcely one of the younger 
men—who now, for the most part, composed the 
House—was against it. It was now even a diffi- 
culty to find men who were disposed to work 
against a Channel Tunnel; he had not met any 
soldiers, for instance, who would do so. More- 
over, in cases where the opponents of the scheme 
urged its dangers, they were usually unable, 
when pressed, to argue the matter in detail; 
while the arguments of one were frequently 
in direct contradiction to those of another. 
The speaker had great confidence in the import- 
ance of the work, which he thought it the duty of 
Government to support. The Government, he was 
convinced, would support it, if the money were 
forthcoming. In conclusion, he could only hope 
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for a favourable -result. The movement in the 
House of Commons was quite a spontaneous one, 
and those who shared in it did so independently 
of party politics. 

A vote of thanks to the author having been 
passed, the proceedings terminated. 


DESTRUCTION OF INSECT PESTS IN 
ORCHARDS. . 


Amongst the insect pests which of late years 
have played such havoc in the orchards of America, 
the larva of the apple moth, the carpocapsa pomo- 
nella of the naturalist, is certainly the most destruc- 
tive. The damage done by this insect in that 
country isincalculable. According to an American 
writer, it is said to be responsible for a loss of 74 
million dollars (£14 million sterling) in the State 
of New York alone. Unfortunately its ravages are 
not confined to America only, and the losses sus- 
tained by the apple crops of Europe are also very 
considerable. 

An interesting article on this subject has lately 
appeared in the Revue de phylopathologie. The 
moth, which makes its appearance in the spring as 
soon as the petals of the apple blossom begin to 
fall, measures 20 millimetres (four-fifths of an 
inch) across the tips of its wings. The front pair 
of wings are ash-grey in colour, marked with wavy 
linés and patches of a deep chocolate brown. The 
other pair of wings, the head, body and antennae 
are also brown. It hides itself carefully during the 
day, and issues forth directly after sunset. Four 
or five days later the female commences to deposit 
its eggs, which are globular in shape, at first of a 
pearly white and later becoming darker in colour. 
The eggs are usually deposited on the smooth 
surface of the young fruit, or on the neighbouring 
leaves. The female usually lays fifty to sixty eggs. 
The length of time required for incubation may 
vary from eight to ten days in the spring and from 
five to six in the summer. As soon as hatched the 
larvæ wander away in search of food, and finding 
the fruit, usually select the part near the stalk to 
commence their attack, burrowing in the direction 
of the core. The larve of the second generation 
usually enter the fruit from the side, choosing a 
rough place to commence theirtunnel. The insect 
remains from fifteen to thirty days in the interior 
of the fruit, leaving it either by the same hole or 
by boring another. Generally speaking, only one 
worm is found in each apple; two or three may 
exceptionally be met with. Leaving the fruit to 
seek a suitable place, usually some crevice in the 
bark of the tree, the insect spins a cocoon, when it 
remains in a torpid state as chrysalis for about 
three weeks before emerging in its perfect state ag 
a moth. Should this take place before August ist 
- there will be time for a second generation to 
complete its metamorphosis, under normal con- 
ditions, before the winter, whilst those hatched 
later in the season will hibernate in the chrysalis 
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form, hiding themselves in nooks and corners from 
which they will emerge as perfect insects the 
following spring. 

Unlike most other insects of nocturnal habits, 
the apple moth is not attracted by artificial light 
or by sweet substances, hence the use of luminous 
traps or those baited with syrup are useless. It is. 
possible, however, to capture a considerable number 
in the chrysalis by placing bands made of pieces of 
old carpet or sacking round the trunks of the trees 
at different levels to form shelters for the larve. 
These bands should be placed from May 15th and 
visited every fortnight. The chrysalis found in 
them must beimmediately destroyed. Itis further 
necessary, in order to compel the insects to seek 
these shelters, to whitewash the trunks and lower 
branches of the trees in November and December 
and to clean the bark in February with a stiff fibre 
brush, so as to remove moss, lichen, and dead bark. 
These, with dead leaves and débris, must be burnt, 
and to complete the work of destruction it is 
advisable to dig the ground under the trees to a 
depth of six inches so as to bury any chrysalis 
which may have escaped notice. 

Spraying with chemical washes is only of use 
when done before the larve have had time to 
attack the fruit. One of the best insecticides, 
which has given good results in America, is a 
solution of arsenate of lead, made by mixing a 
solution of 200 grammes arsenate soda to 20 
litres- water (7 ozs. arsenate soda to 44 gallons 
water) with a solution of 750 grammes acetate lead 
in 80 litres water (1% lbs. to 6% gallons), to 
which add another 50 litres water (11 gallons). 
The trees must be carefully sprayed in the spring 
just at the time when the petals of the apple- 
blossoms begin to fall, and again two weeks later. 


THE ITALIAN HAM-CURING 
INDUSTRY. 

The most important ham-curing districts in 
Italy are in the department of Emilia, at Parma, 
Reggio Emilia, Bologna, and Modena, and in 
Lombardy at Milan and the vicinity. The period 
of chilling varies according to the temperature of 
the cooling-room, but is usually for about twenty- 
four hours after slaughtering, care being exercised 
to see that the ham is thoroughly cold before the 
salting begins. To the outside of the ham salt is 
applied and thoroughly rubbed in by hand. Salt 
is also freely applied to the underside, but is not 
rubbed in. As a rule the ham remains in the first 
salt about five days, but this depends largely upon 
the atmospheric conditions of the locality where 
the curing process is carried on. If the place is 
moist, and absorption, therefore, more rapid, the 
process is repeated sooner. The salting process is 
repeated three times, the time for all averaging 
fifteen to twenty days, and the quantity of salt 
used, according to the size of the ham, varying 
from 3} lbs. to 44 lbs. Unless the hams are to be 
smoked, no ingredients except salt are employed, 
and usually they are not put under pressure. The 
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hams cured at Naples are pressed, but they are 
not highly esteemed in Northern Italy. During 
the salting process they are spread on inclined 
racks or shelves, with the large end slightly raised, 
so that the brine produced by the combination of 
the juice of the ham and the salt drips away, 
leaving the ham sweet and not too salty. If the 
ham is to be smoked, which is not usual, it is 
placed in a brine composed of salt, pepper, and 
other spices, to which a little saltpetre is added. 
In the smoking process both sawdust and rice hulls 
are used as a combustible, and the temperature is 
moderate, The smoking usually requires about 
twelve hours, and the small hams are those 
generally selected for smoking. The unsmoked 
hams, after salting, are thoroughly washed and 
hung up. They are then suspended for a period 
varying from three to eight months, and sometimes 
longer according to their size. From the date of 
killing until the hams are ready for the market, 
a period ranging from five months to a year is 
required. Official statistics show that the exports 
of Italian hams in the past three years amounted 
to an average, in round figures, of £36,000 annually. 
Italy imports hams mainly from Servia, with a 
small quantity from the United States. Imports 
in 1910-11 were valued at £16,000, against nearly 
£38,000 in 1909. 


ARTS AND CRAFTS. 


Industrial Art and a Ministry of Fine Arts.— 
It is everywhere evident at the present day that 
the so-called lesser arts, especially those connected 
with artistic crafts and industrial design, are 
recognised, as for a long while they were not, as 
important parts of art considered as a whole. It is 
in keeping with this tendency to allow due con- 
sideration and place to these sometime despised 
branches of artistic activity, that in the present 
demand for a British Fine Arts Ministry it seems 
to be taken for granted that the proposed new 
Government department would be largely concerned 
with industrial art. Mr Reynolds-Stephens, him- 
self a well-known sculptor, in his article in this 
month’s Nineteenth Century and After, goes so far 
as to suggest that the Council of Artistic Control 
appointed to assist the proposed Minister of Fine 
Arts should consist of sixteen members—four archi- 
tects, three sculptors, three painters, four designers, 
one antiquary, and one specialist in art education, 
thus giving voice to his appreciation of the im- 
portance of design in the national economy. 

Now, the question of a National Fine Arts 
Ministry is a large one, but it seems fairly obvious, 
even to those of us who, in face of certain so-styled 
‘‘restorations’’ in some of the French cathedrals 
and other public buildings, have at moments felt 
inclined to look upon such a Ministry in the light 
rather of a curse than of a blessing, that some sort 
of efficient State organisation to déal with matters 
connected with art is badly wanted. It is easy 
enough to shrug our shoulders and say that British 
methods are normally haphazard, that we have 
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already too much red-tape in our system, and that 
another public department will only add to the 
general confusion ; but that kind of attitude will 
not help any cause. It looks as though the time 
had come when there’ should be some competent 
authority directing not only the Board of Education 
and the Art Exhibitions branch of the Board of 
Trade, but also the artistic matters connected with 
the Office of Works, the Local Government Board, 
and the Home Office—and with some power to 
supervise the laying out of, or changes in, cities, the 
erection of municipal and other public buildings 
and their decoration, and last, but perhaps not 
least, street advertisements. 

It is a significant fact that the demand for a 
Ministry should be voiced not only by officials of 
academic bodies but by the Chairman of the 
Imperial Arts League, a sometime member of the 
sub-committee of artists who worked for years for 
the revision of the British copyright laws, [t is, 
perhaps, from the point of view of copyright that 
we find the strongest argument for the need of a 
Ministry of Fine Arts concerned largely with what 
would some time ago have been classed as “the 
arts not fine.” There are, doubtless, many reasons 
which have contributed within recent years to 
make the younger generation of artists turn to- 
wards arts and crafts rather than towards industrial 
design, but the insufficient protection afforded by 
our copyright laws for designs has certainly been a 
contributory cause towards the decline which has 
evidently taken place in English industrial design. 

On the other hand it must be admitted that 
the argument in favour of the creation of such a 
Ministry is not entirely without its weak places. 
Government departments naturally come in for a 
heavy fire of criticism, but there is, perhaps, no 
branch of the public service which has had to face 
more adverse comment within recent years than: 
the branch of the Board of Education which has 
taken over the work formerly carried on by the old 
Science and Art Department. Rightly or wrongly, 
there is a pretty general feeling of discontent with 
the training both of designers and art teachers pro- 
vided at present by the State. Why, then, it may 
be fairly asked, entrust the State with still more 
powers in this direction? The answer to this is 
generally given in the form of an attack upon the 
British manufacturer. The students, it is said, 
are trained as artists, the manufacturers demand 
of them work which crushes their artistic instincts 
and ruins their artistic souls. It is, of course, true 
that there are manufacturers and manufacturers, 
but the best British manufacturers, much abused 
as they are, do sometimes care for art and are 
willing to make some sacrifices, if need be, in its 
name. There are even men who, far from com- 
placently regarding their productions as perfect, are 
complaining that they cannot get good designs. 
We are suffering at the present moment from the 
fact that our industrial art teaching has been too 
much divorced from manufacture, and has tended 
to direct the energies of capable students towards. 
what is, after all, the narrow lane of craftwork 


100 


rather than towards the broad field of design for 
industrial purposes, If we set up a Ministry of 
Fine Arts, it is at least possible that its dealings 
with the problems of industrial design—and they 
are many and many-sided—will not be satisfactory 
unless its advisory committee includes some (say 
two) manufacturers of known artistic proclivities 
interested in the production of goods in which 
design plays a conspicuous part. 


Silverwork.—Messrs. Ramsden and Carr held 
their usual winter exhibition of metalwork at their 
studio in Seymour Place, South Kensington, at 
the end of November. Besides a collection of 
smaller objects—many of them very fresh and 
original in conception—a number of larger trays, 
caskets, and cups were on view. Amongst the 
last, the three-handled loving cup and cover, to 
be presented to the City of Copenhagen by the 
English delegates of the conference on the codifica- 
tion of the maritime laws, deserves special mention. 
The handles, which take the shape of vigorous 
curves rather reminiscent of wave forms, are sur- 
mounted by Danish ships in full sail, whilst the 
three panels into which they divide the surface of 
the cup are decorated with three ships—one of the 
Viking period, the second medieval, and the third 
a modern steamship There is a feeling of go 
about the swirling handles which is admirably 
suggestive, and the rather severe lines of the cup 
itself keep the composition from being in any way 
loose. Of works on a still larger scale, the pro- 
cessional cross, commissioned as a memorial to the 
late Sir Edward Bradford, is of special interest, for 
whilst the back of the cross bears a design in 
repoussé silver, the crucifixion on the front is 
carried out in champlevé enamel, very broad in its 
treatment. Old processional, and other crosses of 
this type, are familiar enough, but it is seldom 
fhat this kind of work is put to this use nowadays, 
though the fitness of the flat treatment which it 
involves for this particular purpose is very evident 
both in the old examples and in Messrs. Ramsden 
and Carr’s modern rendering. When we come to 
work in a lighter vein, the little set of silver finger- 
bowls, each with a jewel-like translucent cloisonné 
disc at the bottom representing one of the signs of 
the Zodiac, was most attractive, and ought to 
look still prettier with the water in them helping 
to make the enamel colours yet more bright and 
glistening. The silver-topped corks, again, dis- 
played a very marked individuality of treatment, 
whilst many of the other small objects were worth 
more attention than their size would at first sight 
lead one to suppose. 


Home Aris and Industries.—The Christmas sale 
of the Home Arts and Industries Association is 
always a less serious affair than their annual 
summer exhibition. Only a small number of 
classholders exhibit, and they show, for the most 
part, only such wares as are likely to find a ready 
market for Christmas presents. The larger and 
more important pieces of work, which indicate the 
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best that the classes can do, are not generally 
finished until the end of the winter, and, moreover» 
are hardly suitable to be shown at this time of 
year. Still, it is satisfactory to see that even in 
this field the work done under the auspices of the 
Association holds its own. It compares favourably, 
on the whole, with that to be seen at other exhibi- 
tions of more or less the same type, both as regards 
execution and design. The exhibits this year were 
not all of them of any particular artistic or technical 
merit, but some, on the other hand, were very good 
in both respects. The leatherwork from Leighton 
Buzzard, largely executed by cripples, furnished, 
perhaps, the most attractive stall at the exhibition. 
The work was good in colour, and, besides being well 
done, was tastefully shown. Mrs. Watts’s pottery 
figures, etc., from Compton, were again well 
worth looking at for their own sake, quite apart 
from their suitability to Christmas presents, and 
the textiles of the London School of Weaving were 
well woven and sometimes very pleasant in colour. 
One cannot help feeling that there is, in all pro- 
bability, a greater opening for craftwork executed 
by groups of peasant executants, working under 
the direction of one or two educated directors, 
than for work of the same type undertaken as a 
means of livelihood by people with a higher 
standard of comfort, who demand the kind of pay 
only to be obtained; as a rule, for handwork plus 
brainwork, not for simple manual labour. 


CORRESPONDENCE. 


THE METRIC SYSTEM. 

With reference to the article on the metric 
system in the Journal of the 5th inst., I would point 
out that, even granted that only a minority of the 
cloths sent abroad are sent to metric countries, 
there ig a very strong probability that in the 
not far distant future there will be very large 
additions to the metric list which will change that 
minority into a considerable majority. 

I enclose in this connection a copy of a letter 
which recently appeared in the Morning Post. 
This letter was written by a Chinese Government 
official who has just returned to Pekin after having 
studied in Europe the best methods of introducing 
and applying metric weights and measures in 
China. At the recent International Conference at 
Sèvres, the official Japanese representative informed 
me that his Government strongly favoured the 
metric system, and would introduce it as soon as 
public opinion was sufficiently educated. I have 
official information also that the Siamese Govern- 
ment is alrea :y engaged in introducing the metric 
system province by province; no difficulty whatever 
is apprehended. Australia and New Zealand have 
both deliberately expressed their choice of the 
metric weights and measures, and it is indeed 
quite within the bounds of possibility that the 
former Dominion will adopt them without waiting 
for the Mother Country. 
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In face of the change of opinion which has come 
over the East, the argument that our textile 
manufacturers would lose trade through the 
adoption of the metric weights and measures must 
now perforce be abandoned, and I believe that the 
favourable vote of the Bradford Textile Society 
was considerably influenced by this fact. 

I know of at least one large successful mill in 
the Bradford district where the whole of the 
internal calculations and measurements are made 
by the metric system, to the very great saving of 
time and money and the promotion of a largely 
increased efficiency. 

G. E. M. JOHNSON, 
Secretary of the Decimal Association. 


[ ENCLOSURE. | 
Copy of letter in the “ Morning Post.” 
To the Editor of the Morning Post. 


Sir,—I am just on the point of returning to 
China from the International Bureau of Weights 
and Measures at Sévres, where I have been studying 
the metric standards of weights and measures, 
with the object of rendering myself capable of 
advising the Government as to the best methods 
of introducing the metric system into the Chinese 
Republic. 

I understand that one of the reasons why the 
legislation which was a few years ago proposed in 
England was rejected, was because it was feared 
that the Chinese would not understand the metric 
measures. Permit me to say that the metre and 
kilogram are not entirely unknown in China; the 
children learn the system in the schools, and the 
Government use it also in many departments. 
Rather than being a hindrance to trade with my 
country, the metric measures will be an advantage 
in a few years to come. I hope the English will 
shortly introduce the metric weights and measures 


also. C. S. CHEN, 


Chief of Bureau, 
Ministry of Industry and Commerce, Pekin, 


GENERAL NOTES. 


Woop INDUSTRIES EXHIBITION.—It is proposed 
to hold an exhibition of woodland and timber 
industries in Lond next year. The project is 
being promoted by "he English Forestry Associa- 
tion. Invitations to Qo-operate will be extended 
to all bodies interested, and it is hoped that a 
real effort will be made to improve the present 
unsatisfactory position of affairs. A feature of 
the exhibition will be practical illustrations, 
showing the men at work, of the woodland 
industries which the association are organising 
and encouraging, and especially those dealing 
with the conversion of coppice and poles. The 
importance of woodland industries in providing 
work in agricultural districts during the winter 
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months cannot be over-estimated, and it is much 
to be regretted that in the past such valuable 
sources of rural employment have been lost for 
want of organisation. The decay of these in- 
dustries has contributed very considerably to rural 
depopulation, and their successful revival would 
have an important influence upon small holdings 
and similar movements to attract the labourer 
back to the land. Steps have already been taken 
to revive the wooden barrel-hocp industry. There 
is still a very large demand in this country for 
these hoops, which are made from hazel and other 
underwood. Another feature of the exhibition 
will be illustrations of the present uses and markets 
for English timber, and new ones that might now 
be cultivated will be more particularly emphasised. 
The English Forestry Association has for some 
years been investigating the whole question of the 
utilisation commercially of English timber and 
underwood, and they are satisfied that proper 
markets for all classes exist and can be cultivated. 
During the exhibition conferences will be held to 
discuss the many important points that arise in 
connection with the industries, and more especially 
with a view to extending the uses of British timber 
and the goods manufactured from it. All who are 
interested are invited to communicate with the 
honorary secretary of the English Forestry Associa- 
tion, Farnham Common, Slough, Bucks, with a 
view to making the exhibition a success and to 
helping the council to prove that British timber 
and British goods manufactured by British labour 
can compete successfully with foreign productions: 


INTERNATIONAL ENGINEERING ConaRreEss, 1915.— 
In connection with the Panama-Pacific Inter- 
national Exposition in San Francisco, in 1915, 
there will be an International Engineering Con- 
gress, in which engineers throughout the world, 
representing all branches of the profession, are in- 
vited to participate. The Congress is to be conducted 
under the auspices of the following five national 
engineering societies, namely :—the American 
Society of Civil Engineers, the American Institute 
of Mining Engineers, the American Society of 
Mechanical Engineers, the American Institute of 
Electrical Engineers, and the Society of Naval 
Architects and Marine Engineers. The organisa- 
tion and conduct of the Congress have been placed 
in the hands of a committee of management, con- 
sisting of the presidents and secretaries of these 
five societies, and of eighteen other members 
representative of them and resident in or near 
San Francisco. Colonel George W. Goethals, 
chairman and chief engineer of the Isthmian 
Canal Commission, has consented to act as 
honorary president of the Congress, and is expected 
to preside in person over its general sessions, The 
Congress will hold its sessions during the week 
September 20th to 25th, 1915, in San Francisco, in 
the auditorium and section rooms, which will be 
placed at its disposal by the management of the 
Panama-Pacific International Exposition Company. 


—~ - 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS, 
Wednesday evenings, at 8 o’clock :— 

January 21.—W. S. Rocers, “ The Modern 
Poster, its Essentials and Significance.” JOHN 
Hassa, R.I., will preside, 

January 28. — Epwarp F. Srranez, R.E. 
(Hon.), ‘‘ Japanese Colour Prints.” 

FEBRUARY 4.— WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.S., M.I.Automobile Eng., ‘ Motor 
Fuels, with Special Reference to Alcohol.” 
Sir BoverRTON REDWwoop, Bart., D.Sc., F.R.S.E., 
F.C.8., will preside. 


INDIAN SECTION. 

Thursday afternoons, at 4.30 o’clock :— 

JANUARY 15.—Cotonet T, HOLBEIN HENDLEY, 
C.I.E., “Indian Museums: a Centenary Re- 
trospect.”’ THe Ricat Hon. Lord REAY, K.T., 
G.C.S.1., G.C.1.E., will preside. 

FEBRUARY 12.—Masor Percy MoLeswortH 
Syxgs, C.M.G., C.1.E., ‘ Khorasan : the Eastern 


_ Province of Persia.” 


Marcu 19.—Mrs. C. M. VILLIERS STUART, 
author of Gardens of the Great Mughals, 
“ Indian Gardens.” 

APRIL 23.—Grorce C. Bucsanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, ‘‘ Rangoon.” 

May 7.—Sir James M. Dovme, K.C.8.L, 
« The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.8.1., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
‘¢ The Indian Census.” 


CoLONIAL SECTION. 

Tuesday afternoons, at 4.80 o’clock :— 

FEBRUARY 8.—Sirn RoBertT W. Perks, Bart., 
Assoc. Inst.C.E., “The Montreal, Ottawa, and 
Georgian Bay Canal.” 

Marcu 8.—(To be announced later.) 

Marcy 81.—Dkr. F. Mottwo Perkin, F.I.C., 
F.C.S., “The Oil Resources of the Empire.” 

May 25 (Monpay).— Masor E. H. M. LEGGETT, 
R.E., D.S.O., Managing Director, British East 
Africa, Corporation, “ The Economic Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Sir Winwtiam ABNEY, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 

Sır Sipney Lez, B.A., D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 
“ Shakespeare’s Life and Works,” (Aldred 
Lecture.) 
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A. J. Warrs-TayLeER, Assoc.M.Inst.C.E., 
“ The Preservation of Timber.” 

GEORGE Henry Gass, “The History of the 
Microscope.” i 

R. A. Pepp, “ The History; of Colour 
Printing.” ` 

HERBERT Batsrorp, “ The Production of a 
Book.” - 

Francis W. GoopenoucH, ‘‘ Coal Gas as a 
Fuel for Industrial Purposes.” i 

W. B. Bortomury, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Ernest Kinpurn Scort, A.M.Inst.C.E., 
M.I.E.E., “ Electric Train-Lighting Systems.” 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 


Sır CHARLES WALDSTEIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, ‘“‘The Relation of In- 
dustry to Art.” Three Lectures. 

January 19, 26, February 2. 


JOSEPH PENNELL, President of the Senefelder 
Club, “ Artistic Lithography.” Three Lectures. 
February 16, 23, March 2. 


WILLIAM ARTHUR Bons, D.Sc., Ph.D., E.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, ‘“ Surface 
Combustion.” Three Lectures. . 

March 16, 23, 30. 


Wurm Bourton, M.A., F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


JUVENILE LECTURES. 
Wednesday afternoons, at 5 o’clock :— 


R. P. HowGrave-Grauam, M.LE.E., Demon- 
strator in Electrical Engineering at the City 
and Guilds of London echnical Oollege, 
“ Electric Vibrations and Wrreless Telegraphy.” 
Two Lectures. The Leffures will be fully 
illustrated with simple experiments. 

January 7, 14. 


Coss LECTURES. 
Tuesday afternoons, at 4.30 o'clock :— 
H. PLUNKET Greens, “ The Singing of Songs 


Old and New.” Three Lectures. With vocal 
illustrations. 


May 12, 19, 26.. E 
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NOTICES. 


EXAMINATIONS, 1914. 

The Examinations will be held from March 
23rd to 31st. 

The last day for receiving applications from 
provincial centres will be February 17th. In 
the County of London the last day will be 
January 31st. 

The following are the subjects :—Book-keep- 
ing, Accounting and Banking, Shorthand, Type- 
writing, Economics, Précis-writing, Commercial 
Law, Commercial History and Geography, 
Arithmetic, Business Training, French, German, 
Spanish, Italian, Portuguese, Russian, Swedish, 
Chinese, Japanese, Hindustani, Danish, Nor- 
wegian, and Arabic. 

Examinations in Theory and Practice of 
Commerce and Dutch (Advanced and Inter- 
mediate Stages) will be held for the first time 
next year. English will be added to the 
Elementary Stage. 

The Examination Programme for 1914, con- 
taining the regulations for the formation of new 
centres, syllabuses of all subjects, and the 
papers set in 1913, may be obtained from the 
Secretary of the Royal Society of Arts, John 
Street, Adelphi, London, W.C. (price 4d., post- 
free 6d.). 


JUVENILE LECTURES. 


A short course of two lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 7th and 14th, 
1914, at 5 o'clock, by R. P. HOWGRAVE-GRAHAM, 
M.LE.E., Demonstrator in Electrical Engineer- 
ing at the City and Guilds of London Technical 
College, Finsbury, on “ Electric Vibrations and 
Wireless Telegraphy.” 

The lectures will be fully illustrated with 
lantern-slides and numerous simple experi- 
ments. 
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Special tickets are required for these lectures. 
They can be obtained on application to the 
Secretary. Most of them have now been issued, 
but some still remain, which will be supplied 
to Members who apply for them at once. The 
tickets will be posted on Monday, December 
29th, as the Society’s House will be closed 
from Thursday, December 25th, to Saturday, 
December 27th, inclusive. 


HOWARD LECTURES. 

The Howard Lectures on “ Aeronautics,’ by 
PROFESSOR J. E. Peravet, D.Sc., F.R.S., have 
been reprinted from the Journal, and the 
pamphlet (price one shilling) can be obtained 
on application to the Secretary, Royal Society 
of Arts, John Street, Adelphi, London, W.C. 

A full list of the Howard and Cantor 
Lectures which have been published separately, 
and are still on sale, can also be obtained on 
application. 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing tò 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


THE FUTURE OF OIL FUEL.* 
By Sir Boverton REDWOOD, Bart., D.Sc., 
F.R.S.E., M.I.M.E., F.I.C. 

In the year 1903, when giving evidence before 
the Royal Commission on Coal Supplies, I 
expressed the view that ‘“ there will be certain 


~ Extracted from the Presidential Address delivered 
before the Junior Institution of Engineers, on December 
5th, 1913. 
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selected applications of liquid fuel where the 
advantages of employing such a fuel. are 
especially obvious, but for anything like general 
employment I cannot see where we are to look 
for adequate supplies.” This view, which was 
` adopted by the Commissioners, and embodied 
in their final report, was largely based upon a 
comparison of the world’s output of petroleum 
with that of coal, but it should be added that 
the conditions in regard to supply have greatly 
improved since that time. Moreover, the 
applicability of the principle of the Diesel 
engine to even moderately high powers was 
still doubtful, though I pointed out the proba- 
bility of the increased employment of internal- 
combustion engines, and referred to the 
advantages presented by the Diesel type. 

One of the “selected applications” which 
I had in mind was the use of oil fuel by the 
navies of Great Britain and other countries, 
and I may say at once that, although I am 
precluded from making any specific reference to 
the intentions of His Majesty’s Government 
which have recently been stated in Parliament 
in regard to oil fuel, I have no doubt whatever 
that adequate supplies for naval purposes can 
and will be obtained. 

The figures which I then quoted as showing 
that the output of petroleum was only 2'807 
per cent. of the coal production were those for 
1901, the respective quantities being 21,804,547 
statute tons (or 22,160,701 metric tons) of oil 
and 776,664,473 statute tons (or 789,128,476 
metric tons) of coal. 

Within the following decade the annual 
output of oil was more than doubled, the figures 
for 1911 being 46,526,334 metric tons of oil and 
1,067,150,635 metric tons of coal.* Accordingly, 
during the period in question, the output of oil 
had increased so much more rapidly than that 
of coal that the proportion instead of being 
2'8 per cent. was 4°359 per cent. During the 
- year 1912, however, this average annual rate 
of increase in oil production was not maintained, 
the world’s production for that year (47,276,725 
metric tons) showing a gain of only 1:6128 per 
cent. on that for 1911. To some extent this 
may be attributed to the lack of adequate 
transport and marketing facilities; but it must 
be borne in mind that the largely enhanced 
value of crude petroleum in the principal oil- 
fields points rather to the conclusion that 
it has, in general, been difficult to raise enough 


* The Board of Trade Coal Tables for 1911 (dated 
January, 1913) give the total known coal production of the 
world in 1911 as about 1,050 million statute tons, 
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oil of the desired description to meet the 
increase in the demand. It may here be stated 
that the admitted insufficiency of ocean trans- 
port capacity is now being actively met by 
the construction of a considerable number of 
additions to the already large fleet of tank ships, 
and that some of the new vessels carry as 
much as 15,000 tons of oil. 

In comparing the output of oil with that 
of coal, from the fuel point of view, it must 
be borne in mind that the whole of the coal is 
not used for purposes for which oil fuel is 
suitable. In the final report of the Royal 
Commission on Coal Supplies, dated January 
7th, 1905, the following estimate as to the 
consumption of coal in the various industries of 
this country for the year 1903 is given :— 


Tons. 
Railways (all purposes) 13 ,000 , 000 
Coasting Steamers (bunkers) . 2 ,000 , 000 
Factories . .  . 88,000,000 
Mines... . . . .-. 18,000,000 
Iron and Steel Industries . 28 ,000 , 000 
Other Metals and Minerals 1,000,000 
Brick Works, Potteries, Glass 
Works, Chemical Works 5,000,000 
Gas Works ; 15,000,000 
Domestic. 32 , 000,000 
167 ,000 , 000 


According to the Board of Trade returns 
already referred to, the railway companies of 
the United Kingdom consumed for locomotive 
purposes in 1911, 12,821,641 statute tons of coal. 


In his evidencé before the Royal Commission 
on Coal Supplies in 1908, Dr. Beilby made the 
following statement as to the quantities of coal 
consumed in this country for the purposes 
specified :— 

Taking the coal output of the United Kingdom 
at the round figure of 220 million tons, and 
the exports as 60 million, there remains for 
home consumption 160 million tons; of this 
it is estimated that about 78 million tons are 
consumed for the production of power for 
industrial purposes; 46 million tons for the 
production of heat for industrial purposes; and 
86 million tons for the production of heat for 
domestic purposes. 


On the other hand, it should be remembered 
that certain descriptions of crude petroleum 
are wholly converted into commercial products 
other than oil fuel, and that of the world’s 
output of oil only a part could be supplied for 
use as a source of power, having regard to the 
demand which exists for other commercial 
products. No doubt there might have been by 
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this time a far larger production of oil fuel if 
the primary aim of the petroleum prospector, 
producer, and refiner had been to supply this 
product; but until within recent years those 
who were engaged in the exploration and 
exploitation of petroliferous territory sought 
only for crude oil which would yield the more 
volatile commercial products, together with 
good lubricating oils and solid hydrocarbons. 
Some of us are old enough to remember that 
in the early years of the Russian petroleum 
industry the Baku refiners complained that it 
was difficult for them to compete with America, 
. because their crude oil only yielded 30 to 35 
per cent. of kerosene. It was soon found, 
however, that the residual fuel oil (ostatki) was 
more valuable than the distillate. It may be 


of interest to state that in 1889 Sir James Dewar 


and I had just succeeded in devising a method 
for doubling the yield of kerosene from Russian 
crude petroleum when we learned that, in con- 
sequence of the relative market values of 
kerosene and oil fuel, the refiners were no 
longer desirous of increasing their output of 
the former product, and that what they, in 
fact, desired was a process which: would enable 
them to obtain a larger quantity of oil fuel 
of the requisite flash-point. This was a more 
difficult problem, and one which has not 
been solved. . 

The forecasting of the future of oil fuel in 
general is a complicated problem, the difficulty 
of which is commensurate with its interest and 
importance. To a large extent the immediate 
future depends upon the evolution of the 
internal-combustion engine, and, as regards the 
mercantile marine, upon the measure of success 
attending the efforts to construct satisfactory 
engines of the Diesel type of large cylinder 
capacity. 

In this connection it must be borne in mind 
that the advent of the turbine engine, and the 
economies resulting from the use of superheated 
steam, together with other recent improvements 
in the efficiency of the steam engine, have 
rendered the task of the advocates of the 
internal - combustion engine more difficult. 
Moreover, the replacement of the turbine 
steam engine by the oil engine involves a 
return to the reciprocating type of machinery, 


which is in itself a ground of objection as being . 


-in a sense a retrograde step, for at present there 
seems no prospect of the evolution of a success- 
ful turbine oil engine. 

The progress of the petroleum industry during 
the years 1901-1912 is shown in the following 
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table, and in illustration of the sensitiveness of 
the industry and of the precarious nature of 
the relation of supply to demand it should be 
stated that the falling-off in 1905 was entirely 
due to the interference with Russian oil-field 
operations caused by labour disputes, for during 
that year there was a considerable increase in 
the output of the American fields. The further’ 
decline in 1906 was contributed to by a smaller 
production in the United States. 


Year. Metric ‘Tons. 
1901 (Redwood and Eastlake) 22,160,701 
1902 +3 1 a 24,879,030 
1903 j ‘3 26 , 285 , 270 
1904 <5 29 ,500 ,000 
1905 (United States Report) 28,945,795 
1906 >. He 28 ,643, 410 
1907 (Redwood and Eastlake) 35 , 729 , 238 
1908 a P 38 , 220,438 
1909 : a 40,070,832 
1910 7 a 43,986,531 
1911 i j 46,431,404 
1912 (David T. Day) . 47,276,725 


The chief sources from which the world’s 
supplies of petroleum were obtained in the 
years 1910, 1911 and 1912 and the quantities 
which they respectively contributed are specified 
in the following tables :— 


WORLD’S PRODUCTION OF PETROLEUM IN 1910. 


(Redwood and Eastlake.) 
: uantity. Per 
Wes e gro 
United States— 
Appalachian field . 3,585,517 
Lima-Indiana field. 967,182 
Ilinois . . . 4,419,115 
Mid-Continent field 7,183,343 
Gulf . . 2,003,063 
California . . 9,734,741 
Other fields . 47,845 ` i 
———— 27,940,806 63:521 
Russia . 9,599,304 21:823 
Galicia , 1,762,560 4'007 
Hastern Archipelago. 1,435,240 3:263 
Rumania 1,352,289 3:074 
British India . 808,794 1:839 
Mexico . 444,873 1:010 
Japan 256,586 
Formosa 485 
———— 257,021 0:584 
Peru 177,847 0:403 
Germany 145,168 0:8330 
Canada . 43,129 0:098 
Italy *6,000 0:014 
Hungary ' *2,500 0:006 
Other Countries . *12,000 0-028 


43,986,531 100-000 


Total 


* Estimated. 
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WORLD’S PRODUCTION OF PETROLEUM In 1911. 
(Redwood and Hastlake.) 


uantity. Percenta. 
" Country. Bc oe : of Total, 
United States— 
Appalachian field . 3,166,644 
Lima-Indiana field. 830,821 
Illinois’ . . « 4,175,605 
Mid-Continent field 8,789,038 
Gulf . ` . 1,557,008 
California 10, 817,918 
Other fields . 56,215 
——— 29,393,249 63:305 
Russia . 9,032,532 19:453 
Mexico . : 1,878,547 4:0835 
Eastern Archipelago . 1,624,301 3:498 
Rumania . . . 1,544,072 3:825 
Galicia . : 1,462,940 3:151 
British India . 850,065 1:831 
Japan 220,673 
Formosa 218 l 
———- 220,891 0:476 
` Peru 186,405 0:401 
Germany 142,992 0:308 
Canada . 89,743 0:086 
Italy 10,890 0:022 
Hungary bog *3,000 0:007 
Other Countries, in- 
l cluding Egypt and i 
Trinidad. *47,277 0:102 


Total 46,431,404 100-000 


WORLD’S PRODUCTION OF PETROLEUM IN 1912. 
(David T. Day.) 


Quantity. Percentage 

Country. Metric Tons. of Total. 
United States 29,615,096 63:25 
Russia . 9,317,700 19°37 
Mexico 2,207 , 762 4°71 
Dutch East Indies 1,478,132 3:09 
Rumania . 1,806,942 3°70 
Galicia 1,187 ,007 — 9-48 
India 989 , 801 2°03 
Japan . 222 , 854 0.48 
Peru . 233,486 0°50 
Germany . *140,000 0°28 
Canada 32,612 0:07 
Italy eo cg *12,000 0-02 
Other Countries . 33,833 0:07 
Total 47,276,725 100-00 


In estimating the relative importance of the 
various sources, it is necessary to take into 
account the ever-varying factor of the quality 
of the crude oil as governing the proportion of 
the various products obtainable. Not only does 
the oil of one country differ from that of another 
country, but in the same country we find many 
different descriptions of oil, sometimes in the 
same district, and even in the same spot the oil 


* Estimated. 
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obtained at, depth may present no similarity 
to that found nearer the surface. Cases have 
occurred in which the deeper strata, where the 
oil is more effectively protected against loss by 
fractional evaporation, have yielded a product 
containing many times the percentage of motor 
Spirit present in the oil from the upper strata. 
Thé matter is further complicated by the 


continuous shifting of the chief centres of. 


production from one country to another, or 
from one field to another in the same country. 
Thus, at the present time, oil is being imported 
from Mexico into Russia. 


In this connection it is instructive to consider™ 


the history. of the petroleum industry in Russia, 
Mexico, and California. In 1901 Russia stood 
at the head of petroleum-producing countries in 
respect of the output of crude oil, though the 
United States occupied the premier position in 
regard to the supply of the various commercial 
products; the Russian petroleum trade, as 
already stated, having become essentially a fuel 
industry. Russia was, in fact, the pioneer in 
the use of petroleum as a source of power in 


steam-raising; the great industrial establish- 


ments in the southern part of the empire, the 
steamships on the Caspian Sea and the Volga, 
and many of the railways burning this fuel. 
Within recent years, however, the Russian 
output of petroleum has declined, and there has 
been a corresponding advance'in the price of oil 
fuel. A great stimulus is consequently being 
given to the adoption of the Diesel engine as a 
source of power, and engines of this type are 
being installed as fast as the German and other 
workshops can supply them, for it is found that 
ordinary Baku ostatki can be thus successfully 
used as fuel, although difficulty has been 
experienced in obtaining equally good results 
with the heavier ostatki of the Grozny field. 

The principal feature of the oil-carrying trade 
of the Caspian Sea during the past few years 
has been the growth in the substitution of the 
Diesel engine for the steam engine as the 
motive power of the vessels employed. This 
has arisen from the far greater economy in fuel 
consumption of the Diesel-engine system, for, 
whereas the consumption of oil fuel for steam- 
raising amounted to 3 per cent. to 3°4 per cent. 
of the oil carried from Baku to Astrakan in 
1912, the Diesel-engine consumption is stated 
to have been only 4 per cent. 


The decline in the Russian oil output Hag: 


been mainly due to the falling off in the pro- 
duction of the small area in the Baku region, 
on which the drilling operations have been 


/ 
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largely concentrated, and it is contended that 
it would not have occurred if the Russian 
Government had adopted a more liberal policy 
in the matter of royalty and in regard to the 
reserved Crown lands. 

In this connection it is interesting to note 
that at a recent meeting of representatives of 
the Ministries of Trade and Commerce and of 
Finance with those of the Board of State Con- 
trol, held under the presidency of the Prime 
Minister, it was reported that the State railways 
consumed about 40,000,000 poods* of oil per 
annum, whilst the navy might be expected to 
use a large quantity as soon as an adequate 
supply was assured, and it was decided to 
recommend that legislative authority be ob- 
tained to enable the Government to undertake 
drilling operations in the Baku district. 

It should be added that during the past twelve 
months there has been great activity in drilling 
new wells in Russia, and it may therefore be 
assumed that during the year 1914 the output 
will be largely increased. It is unquestionable 
- that there are vast undeveloped areas of petroli- 
ferous territory in that country, especially in 
the Gurieff district in the Uralsk Province, on 
the north-east shore of the Caspian Sea, where 
there are several thousand square miles of terri- 
tory on the Emba, Sagis, and Uil Rivers, which 
may be regarded as probably oil-bearing. 

On the other hand, Mexico, which was not 
recorded in the list of producing countries until 
1907, has now advanced to the position of third 
in rank, and bids fair to become vastly more 
important. If, however, the use of the Diesel 
engine becomes general in the eastern area of 
the United States, it is not improbable that 
there will be a great demand for Mexican-oil in 
that country, and that a preferential claim may 
be established, for the output of the Californian 
fields will be absorbed in meeting the growing 
requirements of the Pacific seaboard, and there 
is no equivalent productive area from which the 
Atlantic States could be supplied. 

California affords a notable illustration of the 
successful development of a fuel-oil industry. 
It was not until long after the development of 
the fuel-oil industry of Baku that the value of 
oil fael became generally recognised in the 
United States, and up to that time the petro- 
leum wealth of California was ignored, because 
it was thought that only heavy oil of compara- 
tively little use as a source of the ordinary 
commercial products would be found in that 
state. As soon, however, as the importance of 


* 62 poods = one statute ton. 
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_ the fuel industry became fully appreciated, the 


development of the oil fields of California made 
rapid progress. In 1901 California, yielded. less 
than 9 million barrels;* and was fourth in 
rank of the oil-producing States and territories, 
whilst in 1911 this State was easily first in rank 
with a production of over 81 million barrels, or 
36°8 per cent. of the total crude oil output of 
the United States for that year. 


x * * * 


On the West Coast oil has been adopted — 
almost exclusively as the fuel for vessels of the 
coastwise trade, and this use may be expected 
to extend to the East Coast with the opening of 
the Panama Canal. On the other hand, the con- 
siderable use of oil for trans-Atlantic trade is, 
in the opinion of Dr. Day, improbable with the 
present supply. 

The United States Navy has definitely aban- 
doned the use of coal in fighting-ships’ design. 
All new destroyers, submarines, and battleships 
are designed for oil-burning; there are now 
built or building four battleships, forty-one — 
destroyers, thirty submarines, one monitor, 
three tank ships, one collier, one submarine 
tender, and several tugs and small vessels 
burning oil exclusively. Also eight battleships 
to burn both coal and oil. One transport and 
one supply ship will be fitted to burn either 
oil or coal. The Navy tanker Maumee will have 
two 2,500 h.p. Diesel engines, and will also have 
two 300 h.p. dynamo Diesel engines. 

During the year 1912 the United States Navy 
used 21,000,000 gallons of fuel oil, and it is ` 
estimated that the consumption for the present 
year will be 30,000,000 gallons. 

A large amount of tank storage has been 
erected, and the President has set aside about 
100 square miles of oil-producing lands in the 
Elk Hills and Buena Vista fields of California 
as navy petroleum reserves. These reserves 
have an estimated capacity of 250,000,000 
barrels. The Navy Department intends to hold 
this oil in the ground as an emergency supply 
and as a precaution against sudden decline of 
oil production in the United States. 

In an instructive article published in the 
Times last year, Dr. David T. Day pointed out 
that the supply of oil fuel has been a potent 
factor in State developments. It has made 
Oklahoma a state abundant in prosperous cities, 
and has developed the railroads and manu- — 
facturing industries of Texas. In Louisiana’ itt 

* In the United States the barrel of crude oil is reckoned 


as 42 American gallons (160 American gallons = 83°3 imperial 
gallons). 
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has made the sugar industry ready for the free 


list, and corresponding changes are in progress 
in Illinois and further west in Wyoming. Oil 
fuel has completely revolutionised California, 
so that the state is in the midst of a startlingly 
rapid transformation from a mining and agri- 
cultural community to a manufacturing centre, 
and the keynote of the Panama-Pacific Ex- 
position of 1915 in San Francisco, originally 
intended to be a tribute to the extension of 
commerce through the opening of the Panama 
Canal, will be the change of San Francisco 
from a future Liverpool to a future Birmingham. 

Of the other sources of supply included in 
the tabular statements, the Dutch East Indies, 
Rumania, and Galicia are the most important. 
As to the first of these, the output in Borneo 
and Sumatra may certainly be largely increased, 
and to a smaller extent the same may be said 
of Rumania. A new field is being rapidly 
developed in Sarawak, which has already given 
excellent results. - 

In Galicia, the most that can be expected is 
the maintenance of the present output, but 
there are prospects of the establishment of an 

important petroleum industry in Hungary. 
= The extraordinary depth of the wells in the 
Boryslaw-Tustanowice oil-field of Galicia is of 
special interest to engineers, as showing what 
can be accomplished by the skilful use of 
modern percussion drilling appliances. There 
are now in this field sixteen wells of a depth of 
over 5,000 feet, and of these one is yielding 
oil from strata which have been reached at 
5,873 feet, or nearly a mile and a furlong. 

There are opportunities for considerable ex- 
pansion in Peru, and although the old producing 
territory in Canada gives but a meagre yield, 
there is promise of the development of an 
important source in Alberta. In the near 
future Persia may be expected to add very 
largely to the world’s supplies of petroleum, 
for there is in that country an immense area of 
petroliferous lands, extending from the Persian 
Gulf to the Turco-Persian frontier, a portion of 
which has already been proved by the test of 
the drill to be highly productive. The drilling 
operations recently carried out in the southern 
half of the island of Trinidad have also given 
promising results, and exploitation is about to 
be conducted here on a large scale. Productive 
wells have also been sunk at Gemsah, on the 
Gulf of Suez, and ample capital for further 
work in this region has been provided, but the 
earlier promise of this district has not been 
fulfilled. Among other potential sources of 
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supply..are Turkey (Mesopotamia), Alaska, 
Venezuela, Ecuador, Bolivia and . Colombia, 
whilst to these may be added with less confi- 
dence, Argentina, New Zealand, New Brunswick, 
Newfoundland, Barbados, Madagascar, . the 
Philippine Islands, China and Algeria. Even 
this list, comprehensive as it is, does not 
include many localities in which promising 
indications occur, and there is plenty of scope 
for the energies of the petroleum prospector for 
many years to come, 

` Apart from the possibility of such modifica- 
tions of the present method of carbonising coal 
as would render an additional quantity of liquid 
products available for use as fuel, to which 
further reference will be made, an increased 
quantity of oil fuel could be obtained from 
Scottish shale, and very large supplies from the 
far more extensive deposits of similar shale 
which occur in France, Servia, Spain, the 
United States, South America, New South 
Wales, New Zealand, New Brunswick, Nova 
Scotia, Newfoundland, and elsewhere. It may 
also be found possible to utilise the bituminous 
clay or Kimmeridge shale of Dorsetshire as a 
source of oil fuel. 

The overtaking of production by consump- 
tion, to which a brief allusion has already been 
made, is most marked in the case of motor 
spirit. In Great Britain alone the consumption 
of this product, which in 1905 was only about 
18 million gallons, has increased to not far 
short of 100 million gallons, the imports last 
year amounting to about 80 million gallons. 
Of these imports, 46 million gallons came from 
the Dutch East Indies, and 16 million gallons 
from the United States. It is true that if we 
take the average proportion of motor spirit 
obtainable from the crude oil at 10 per cent., 
the amount imported last year represents only 
about 24 per cent. of the world’s production of 
this product, but it is a significant fact that 
whereas a few years ago the United States 
supplied the world, we only obtained from that 
country last year one-fifth of the quantity we 
required, and, with the rapid growth in the 
American home consumption, the export trade 
may soon reach the vanishing point. 

Already, in fact, considerable quantities of 
motor spirit have been imported from the 
Dutch East Indies into the United States, and 
the utilisation of the bituminous shales of the 
latter country as an additional source of mineral 
oils is being discussed. 

The present situation is mainly due to the 
circumstance that the use of motor spirit in 
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road vehicles has increased with startling 
rapidity—at a rate, indeed, which is presum- 
ably far greater than those responsible for the 
supplies of the fuel could have anticipated. In 
the United States alone the number of cars in 
use increased from 15,000 in 1902 to 590,000 in 
1912, whilst the output of petrol in that country 
increased from 6,600,381 barrels to about 13 
millions in the same period. Therefore, the 
number of vehicles using petrol had increased 
forty-fold, whilst the production of the fuel had 
only doubled. Strenuous efforts have for some 
time past been made to meet the deficiency, 
and refiners have placed on the market a 
heavier description of spirit, of which a larger 
percentage can be obtained from the crude oil. 
More recently in the oil-fields the practice was 
commenced of separating liquid hydrocarbons 
from the natural gas which is commonly found 
in association with the oil. This gas contains 
not only methane and other gaseous members 
of the paraffin series, but also small quantities 
of the vapour of pentane and hexane, which are 
liquid at ordinary temperatures; and it is found 
that by compressing the gas a sufficient quantity 
of liquid hydrocarbons can thus be obtained 
to render the process commercially profitable. 
Concurrently attention is being directed to the 
conversion of the heavy oil into motor spirit 
by tbe operation of “ cracking,” or dissociation. 
This process was placed upon a scientific basis 
by the classical researches of Thorpe and 
Young, who showed in 1871 that by the action 
of heat under pressure solid paraffin is con- 
verted into hydrocarbons (paraffins and olefines), 
which are liquid at ordinary temperatures. 
* x * * 

A difficulty in connection with the increase 
in the output of motor spirit is that the average 
crude oil only yields a comparatively small 
percentage of a product of the desired volatility, 
and that an outlet must be obtained for all 
other products. For many years past the 
consumption of kerosene as an illuminating 
agent has been diminishing rather than in- 
creasing, and there has been keen competition 
among sellers, with concurrent reduction in 
the price obtained, and although the larger 
domestic use of petroleum stoves for heating 
and cooking has to some extent arrested the 
diminution of the burning oil demand, the 
difficulty has been acutely felt. Public service 
motor vehicles are now being driven in this 
country with a mixture of petrol and kerosene, 
and the latter product can be used alone with 
a suitable carburettor if the engine is started 
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with petrol, which can be supplied from a 
small auxiliary tank, but the private consumer 
is justifiably reluctant to use kerosene as long 
as he can obtain motor spirit, even at an 
enhanced cost, for it is more difficulé to get 
satisfactory combustion with the heavier fuel, 
and in crowded streets there would probably 
be serious complaints of the character of the 
exhaust. Apart from this, it seems almost 
impossible to prevent the kerosene from 
gradually rendering not only the chassis, but 
even the interior of the vehicle unpleasantly 
oily and odoriferous. Therefore it seems in- 
evitable that petrol or some readily volatilisable 
substitute will continue to be in increasing 
demand for road motors. 

It must, moreover, not be forgotten that 
there is a rapidly-growing demand for motor 
spirit for use in aeroplanes, hydroplanes, and 
hydro-aeroplanes, and dirigible balloons, where 
the difficulty of employing any less volatile 
product would be far greater than in the case of 
the road vehicle, for without the petrol engine 
of high efficiency and light weight, what is 
termed the conquest of the air would have been 
impossible. Motor spirit has also been largely 
used in submarines, but these vessels are now 
being fitted with heavy-oil engines. 

Bituminous shale, such as is distilled in 
Scotland, occurs, as previously stated, in many 
parts of the world, and from this source a large 
quantity of motor spirit might be obtained, 
especially if the heavier portions of the distillate 
were cracked in the manner already described, 
but the Scottish refineries only produced about 
0'75 per cent. of the quantity of motor spirit 
consumed in this country last year, and of this 
a considerable part is sold for solvent purposes. 
The coal-tar product benzol is now being suc- 
cessfully substituted for the petroleum product, 
and if benzol could be obtained in sufficient 
quantity, the apprehension of a famine in petrol 
might be dismissed from consideration, but it 
must be borne in mind that the greater part of 
the benzol produced in this country is exported. 
No doubt if recovery plant were generally pro- 
vided in connection with coke ovens the quantity 
of benzol available could be very largely in- 
creased, but this change, which is already in 
progress, can only come about gradually, and 
meanwhile the demand for a suitable spirit 
is daily increasing. If, further, the general 
adoption of a ‘low - temperature system of 
carbonising coal could be brought about, a 
much larger proportion of suitable liquid 
products could be obtained, but no process 
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could be advocated for general adoption with 
any prospect of success which did not furnish a 
coke of good quality, though certain inferior 
descriptions of coal which are at present un- 
usable as fuel might be profitably converted 
into liquid products. 

In these circumstances, and especially having 
regard to the obvious fact that our stocks of oil, 
oil shale, and coal are in process of depletion, 
the Imperial Motor Transport Council recently 
appointed a committee to investigate the 
subject of the manufacture and use of alcohol 
as a fuel for internal-combustion engines. By 
the adoption of suitable processes of fermenta- 
tion and distillation, aleohol can be made in 
unlimited quantities from vegetable products at 
a cost which would probably admit of its profit- 
able sale at a shilling a gallon, and there is 
thus the opportunity for the creation of a new 
industry which would be of incalculable benefit 
to our over-seas dominions. The first step, 
however, is to furnish adequate evidence that 
alcohol is an available and effective substitute 
for petrol, for it would be unreasonable to expect 
the Government to give the necessary facilities 
for the use of alcohol as fuel until this has been 
done. Meanwhile it should be pointed out that 
trials carried out in the United States have 
shown that alcohol can be satisfactorily used 
in an internal-combustion engine, and that in 
spite of its lower calorific value alcohol has, in 
practice, nearly as high an efficiency as petrol, 
owing to the different character of the com- 
bustion, and the higher compression which 
can be used without risk of pre-ignition, whilst 
in admixture with one-third of its volume 
of benzol it has yielded better results than 
petrol gives. At the present time the subject 
of alcohol as fuel is receiving the atten- 
tion of the legislature on the other side of the 
Atlantic, Bills having been introduced to enable 
the Federal Government to subsidise distilleries 
where such fuel could be manufactured, and to 
authorise the Government to appropriate a sum 
of money for the manufacture of alcohol at its 
experimental farm in Virginia. 

The oil fuel which is chiefly used in steam- 
raising is a product of a very different character. 

Crude petroleum of a low flash-point is largely 
used as a fuel in steam-raising in the oil fields, 
but the oil fuel of commerce is usually required 
to be of comparatively high flash-point, and is 
either a distillate or, more commonly, the residue 
of crude petroleum from which the more volatile 
constituents have been removed by fractional 
distillation. The present and former British 
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Admiralty Specifications for Navy oil fuel have 
recently been published, and it has thus been 
made.known that the flashpoint has been 
reduced from 200° F. to 175° F. close test 
(Abel or Pensky-Martens), except in the case 
of oils of exceptionally low viscosity, such as 
distillates from shale, and that the limit of the 
proportion of sulphur has been raised from 
0:75 per cent. to 3 per cent. Formerly it was 
required that the oil should be sufficiently free 
from paraffin or bitumen to flow freely by 
gravitation, with 2-ft. head, at a temperature 
of 32° F., through a horizontal length of 3 ft. 
of 3-in. bore copper pipe; but now the oil has 
to have a viscosity not exceeding 2,000 seconds 
for an outflow of 50 cubic cm. at a temperature 
of 82° F., “as determined by Sir Boverton 
Redwood’s Standard Viscometer (Admiralty 
type for testing oil fuel).”’ 

In the British mercantile marine the minimum 
flash-point is 150° F. (Abel test), whilst in the 
United States it is 140° F. by the Abel-Pensky 
or Pensky-Martens test, and in Russia, Rumania, 
and Germany it is 80° C. (176° F.). 

The various descriptions of oil fuel obtained 
from crude petroleum do not differ greatly in 
calorific value, as is shown by the following 
figures :— i 

AVERAGE CALORIFIC VALUES. 


Calories. B.Th.U. 
California . 10,102 18,185 
Mexico. 10,435 18,783 
Texas . 10,813 19,464 
Baku 10,800 19,440 
Burma. 10,859 19,546 
Borneo. 10,355 18,639 


For the use of such oil in steam-raising, 
various systems have been from time to time 
patented. One of the simplest devices is the 
burner of Nobel, which consists of a number 
of shallow troughs, arranged in superimposed 
series at the front of the furnace, so that the 
burning oil flows by successive stages from the 
highest to the lowest, the flame of the burning 
fuel being swept into the furnace by induced 
draught passing between the troughs. With 
this apparatus it was found that 1 lb. of Russian 
ostatki (petroleum residuum) evaporated 143 lbs, 
of water, whereas with the same boiler 1 lb. of 
coal evaporated only 7 lbs. of water. Among 
other systems proposed was that of causing the 
oil fuel, accompanied by heated air, to percolate 
upwards through a porous bed placed in the 
bottom of the furnace space. Other inventors 
preferred to effect the vaporisation of the oil 
in a small retort lying in and heated by the 
boiler furnace, or in a separate (or external) 
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boiler or retort. By far the greater number 
of the earlier patents were, however, for the 
atomisation of the oil by steam, though the 
use of compressed air was specified in some 
instances. The later practice has been to 
effect the atomisation by forcing the oil at 
high pressure through a jet of suitable con- 
struction: and this type of burner is now 
invariably used in marine work, as the use of 
steam for the purpose makes an undesirable 
demand upon the boiler. Reference should also 
be made to the Bone-Court system of surface 
combustion, invented by Professor William A. 
Bone and Mr. C. D. McCourt, which may 
prove to be a most economical system of 
using oil fuel. The process may be carried 
out by two alternative methods. The first of 
these, which is termed the diaphragm process, 
consists in causing a homogeneous mixture of 
combustible gas and air in suitable proportions 
to flow under slight pressure through a porous 
diaphragm of refractory material, with the 
result that it burns without flame at the 
surface of exit, and the diaphragm is thus 
maintained in a highly incandescent state. 

When the second method, which is termed 
the granular bed process, is to be adopted, a 
bed of suitably sized granules of the refractory 
material is prepared, and the mixture of gas, 
or vapour, and air, in their combining pro- 
portion, is injected through a suitable orifice 
into this granular bed, at a speed greater than 
the velocity of back-firing, combustion being 
thus instantaneously completed without flame, 
with the result that a temperature of 2,000° C. 
can be maintained. The granules can be 
packed into boiler tubes, round crucibles, or 
formed into a bed for furnace work, and it is 
claimed that for steam raising an efficiency of 
95 per cent. has thus been obtained. 

It is further claimed that if fuel oil, effectively 
atomised and mixed with the proper proportion 
of air for complete combustion, is injected into 
the previously-heated mass of granules it can 
thus be used as effectively as a gaseous fuel. 

The pioneer in the use of oil fuel on loco- 
motives was Mr. Thomas Urquhart, and his 
paper, read before the Institution of Mechanical 
Engineers in 1884, gave the earliest practical 
information on the subject. In that year he 
had under his superintendence on the Grazi- 
Tsaritsin Railway, in Russia, over one hundred 
locomotives fitted with oil-burning appliances 
of the steam-atomiser type, and comparing oil 
fuel with anthracite he stated that :—‘ The 
former has a theoretical evaporative power of 
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16°2 lbs. of water per lb. of fuel, and the latter 
of 12°2 lbs. at an effective pressure of eight 
atmospheres, or 130 lbs. per square in.; hence 
petroleum has, weight for weight, 33 per cent. 
higher evaporative value than anthracite. Now, 
in locomotive practice a mean evaporation of 
7 Ibs. to 74 lbs. of water per lb. of anthracite is 
about what is generally obtained, thus giving 
60 per cent. of efficiency, while 40 per cent. of 
the heating power is unavoidably lost. But 
with petroleum an evaporation of 12:25 Ibs. is 
practically obtained, giving 75 per cent. of 
efficiency. Thus, in the first place, petroleum 
is theoretically 33 per cent. superior to anthracite 
in evaporative power; and, secondly, its useful 
effect is 15 per cent. greater, being 75 per cent. 
instead of 60 per cent.; while, thirdly, weight 
for weight, the practical evaporative value of 
petroleum must be reckoned as at least from 
63 per cent. to 75 per cent. higher than that of 
anthracite.” 

Giving evidence before the Royal Commission 
on Coal Supplies, in 1903, Mr. Urquhart stated 
that there were then over 4,000 locomotives in 
the Russian Empire burning liquid fuel. 

In this country Mr. James Holden has 
similarly demonstrated the advantages of liquid 
fuel on the Great Eastern Railway. The in- 
jector which he devised for the purpose is so 
constructed that the oil is drawn into the jet, 
together with the necessary amount of air, by 
means of a current of steam, and is thus broken 
up into spray, but the atomisation is completed 
by an independent steam supply passing through 
a hollow ring, which is pierced with holes in 
such a manner that the issuing jets of steam 
converge towards the nozzle and strike across 
the current of partly-sprayed oil. This auxiliary 
steam supply also serves the important purpose 
of breaking up the main stream, so that the 
flame has more of a flat nature than a blow-pipe 
character. In his evidence before the Coal 
Commission, Mr. Holden stated that, weight 
for weight, liquid fuel had, according to his 
experience, approximately twice the calorific 
value of coal. 

Nothing but the impossibility of procuring 
adequate supplies of oil at a moderate price has 
stood in the way of the development of this 
application of oil fuel on the railways of this | 
country. With oil fuel the difficulty of main- 
taining steam pressure on long, steep gradients 
with heavy loads, and especially under adverse 
conditions of weather, is no longer experienced, 
the exhausting labour of firing is not required, 
and the fireman is thus left free to take an. 
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intelligent interest in the work of the driver, 
which, apart from its educational value, is a 
safeguard. 

Mr. J. J. Kermode has patented three types 
of appliances for burning oil fuel, viz.:—a 
hot-air burner, a steam and induced-air burner, 
and a pressure-jet burner. The hot-air burner 
is claimed to be specially applicable to forging 
and welding furnaces, core drying, ore-reducing 
furnaces, bakeries, gas retorts, brewing and 
distilling plants, annealing and tempering 
furnaces, glass furnaces, rivet heating, brass 
melting, cloth-singeing machines, refuse de- 
structors, electric-power plants, and fire engines, 
as well as for drying-rooms for malt, tea, 
and timber seasoning, and for heating public 
buildings. 

Meyer's system, which is in use on a large 
number of steamships, is based on the principle 
of supplying the previously heated and strained 
oil under pressure to the burners, and it includes 
an arrangement for heating the air and con- 
trolling its admission to the furnaces. 

One of the first of the pressure burners, or 
burners effecting the atomisation of the oil 
without the use of steam or air, was that of 
Swensson: the oil, after being filtered or 
strained, is forced at high pressure (sometimes 
as much as 800 Ibs. per square inch) through 
an orifice 1 mm. in diameter, and is caused to 
impinge on a knife edge, where it is broken up 
into fine spray. 

Kérting’s pressure burner is constructed with 
a spiral annular passage, and, in travelling 
through this to the jet, the oil acquires a rotary 
motion, so that on escaping from the jet it is 
sprayed by centrifugal force in a finely divided 
state. 

The burner invented and patented by Sir 
John Thornycroft is one of the successful forms 
of pressure burner. It is so constructed that 
the orifice can rapidly and readily be consider- 
ably enlarged or contracted, so that it can 
quickly be cleared if it should become choked. 

The White Mechanical Fuel Oil Burning 
System, which was patented last year, and has 
been adopted by the principal steamship lines 
using oil fuel in the United States, appears to 
be a thoroughly effective system for the atomisa- 
tion and combustion of the heaviest and most 
viscous oils for marine use in steam-raising. 
The burner, which is of the pressure type, is 
so constructed that several separate streams of 
the finely atomised oil are ejected with a spiral 
motion in the form of a “swirling mist,” the 
combustion of which commences as soon as it 
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leaves the burner. For natural draught it is 
used in conjunction with an air-heating front, 
which is stated to raise the temperature of the 
admitted air to 200° F., and it is claimed that 
smokeless combustion is attained. 

The Wallsend Slipway and Engineering Com- 
pany’s burner has a nozzle with a conical orifice, 
from which the heated oil, under a pressure of 
60 to 80 lbs. per square inch, issues as a spray in 
the form of a conoidal column of large diameter, 
with a rotary movement imparted by a helix on 
the valve stem, the resulting centrifugal effect 
materially assisting in the conoidal diffusion. 

The improved construction of the furnace front 
is the principal feature of the Wallsend-Howden 
system of oil-burning as applied to marine 
boilers. Each of the oil-spraying nozzles 
projects through a baffle-plate, or the front 
plate of the casing, into an air-trunk having 
lateral openings at its outerend. This air-trunk 
projects concentrically with a second air-trunk 
carried by the furnace front, and the annular 
space between the inner and outer air-trunks 
is fitted with deflectors constructed in such 
manner as to give the air passing through the 
annular space a spiral motion. One advantage 
of this arrangement is that the openings for 
the supply of air are so disposed that direct 
radiation of heat from the furnace is prevented. 
When used with forced draught on Howden’s 
system, with closed furnace front, an efficiency 
as high as 16°22 lbs. of water evaporated from 
and at 212° F. is claimed to have been obtained 
per lb. of oil of a calorific value of 18,770 
B.Th.U., an efficiency of 83°9 per cent. 

The Dahl system, an American invention, 
differs from that just described, chiefly in the 
method of construction of the furnace front and 
the arrangement for the admission of air. The 
oil-fuel heater also differs, being a coil heater 
instead of a heater built up of U tubes. The 
Dahl furnace front is so constructed that the 
burner passes through a pipe, on the end of 
which is an adjustable cone or deflector, which 
cap be moved in or out, so as to furnish the 
proper quantity of air where it is needed. Under 
ordinary working conditions it is recommended 
that the oil should be heated to a temperature 
of 250° F., and should be supplied to the burner 
at a pressure of about 120 lbs. 
stated to be noiseless. 

A lengthy experimental investigation of the 
merits of oil fuel was carried out by the United 
States Naval Liquid Fuel Board in 1902-3. 
Many forms of burner were tested, and the 
results obtained led the Board to the conclusion 
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that the actual evaporative efficiency of a 
pound of oil as compared with a pound of coal 
might, be considered to be in the ratio of 17 to 
10, but that, taking various circumstances into 
consideration, the relative efficiency of oil and 
good steam coal from the naval standpoint of 
fuel supply in warships, might be regarded as 
in the ratio of 18 to 10. 

In the use of oil fuel the construction of the 
furnace is of the highest importance, for it is 
needful that the combustion should reach an 
advanced stage before the flame comes into 
contact with cooling surfaces. It will readily 
be understood that, with the limited furnace 
space available in steamships, and especially in 
warships, it was exceptionally difficult to devise 
conditions under which smokeless combustion 
could be obtained. The difficulty has been 
overcome by the adoption of a form of burner 
which gives a spreading flame commencing 
close to the jet, and by heating the oil, but 
chiefly by the provision of an effective air- 
heating furnace front. 

The substitution of oil fuel for coal in steam- 
raising is, however, a wasteful method of using 
this source of power, for whereas we do not 
ordinarily obtain with the steam engine more 
than 12 per cent. of the energy of the fuel in 
the form of work, in the case of the Diesel 
engine the return is as much as 37 per cent. 
Unfortunately, the difficulties attaching to the 
construction of engines of this type with large 
cylinders are great, but so much attention is 
now being given to the subject by engineers of 
the highest eminence that it may be confidently 
anticipated that the difficulties will be over- 
come. Meanwhile, the use of the Diesel engine 
of moderately high power on land is making 
steady progress, and much has already been 
accomplished in its application to marine work. 
The experience gained with such vessels as the 
“ Selandia ” and “Jutlandia” led to arrange- 
ments being made for the installation of Diesel 
engines in many other cargo boats, and it has 
been demonstrated that the fuel consumption 
is between 0'4 lb. and 0'46 lb. per brake horse- 
power. The first Diesel-engined oil-carrier for 
the Royal Navy was launched on October 28th 
of this year. 

On the Continent a good deal of attention is 
being devoted to the application of oil engines 
of the Diesel type to locomotives, mainly by 
means of an electrice drive, but also to some 
extent with direct-coupled motors. 

It should be borne in mind that it was only 
in 1900, at the Paris Exhibition of that year, 
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that the Diesel engine was publicly exhibited, 
and that it was not until 1903 that this engine 
had been so far improved that it could be 
regarded as applicable to industrial use. It 
was not, however, until five or six years later 
that Diesel engines of high power were 
successfully constructed. 

The high thermal efficiency of the Diesel 
engine is due to the adoption of the principle 
of injecting the charge of oil into the air after 
compressing the latter, instead of mixing the 
oil and air and compressing the mixture, for 
the efficiency is proportionate to the extent 
of compression, and in internal-combustion 
engines of the ordinary type the risk of pre- 
mature spontaneous ignition prevents the use 
of high compression. In the Diesel engine a 
pressure of as much as 82 atmospheres can 
be employed, and almost any description. of 
mineral oil introduced in proper quantity into 
it at the moment of the completion of the 
pressure stroke is at once completely and most 
effectively consumed. 

It is in the provision of power in ships that 
the superiority of the oil engine, over the steam 
engine is most marked, for, apart from the 
economy, there are great advantages in the 
saving of space, the distance which can be 
covered without replenishing the fuel supply, 
the reduction in labour, and the facility with 
which the oil can be taken on board; moreover, 
the engine can be started without previous 
preparation, and the consumption of fuel equally 
quickly arrested. 

Some of these advantages attach to the use 
of oil as a substitute for coal, or even as an 
adjunct to coal, in warships, and to those may 
be added the valuable capacity for rapidly in- 
creasing the production of steam. In comment- 
ing upon the advantages of oil fuel, as demon- 
strated in the naval manceuvres carried out 
under Admiral May in 1906, Admiral the Hon. 
Sir E. R. Fremantle said :—“ When the stokers 
were pretty well worn out and had used all the 
coal that was nearest at hand, and much labour 
would be necessary to fetch coal and bring it to 
the fires, then they were able to use the oil fuel, 
and I believe I am correct in saying that the 
four ships which had oil fuel steamed away even 
from ships with nominally greater speed.” 

On the initiation of the late Lord Furness, 
the similar cargo boats, the “ Eavestone ” and 
the “Saltburn,” were built and equipped re- 
spectively with oil engines and steam engines 
in order to furnish a practical comparison of 
the two systems of propulsion. The former 
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vessel was fitted with a set of Carel-Westgarth 
two-stroke cycle Diesel engines, and the latter 
with triple-expansion engines. Both vessels are 
276 ft. in length, B.P., and 40 ft. 6 ins. in beam, 
and are otherwise similar, The capacity for 
fuel oil in the double bottom of the “ Eave- 
stone ” is 156 tons, and the capacity of the coal 
bunkers of the “ Saltburn” is 880 tons. The 
Diesel engines of the former vessel have four 
single-acting cylinders 20 ins. in diameter by 
36-in. stroke working upon the two-stroke cycle 
at 96 revolutions per minute. The high-pressure 
and low-pressure air compressors are worked 
direct from the main engine; the high-pressure 
compressor for injecting the fuel oil being one 
of Reavell’s patent three-stage compressors 
fitted at the forward end of the crank shaft; 
the low-pressure is provided by two ordinary 
compressors worked by levers at the back of 
the main engines; the pumps for circulating 
water for the jackets, the bilges, and the oil- 
supply pump, etc., are also worked in the same 
way. There is an auxiliary Reavell air com- 
pressor for starting up and as a stand-by, 
which, together with the ballast pump and 
other auxiliaries, is steam-driven, and the 
necessary complement of air receivers, oil 
filters, etc., is provided. The winches, steering 
gear, etc., are the same as those of the “ Salt- 
burn,” and as steam is required at sea for the 
steering gear and whistle, and for heating the 
cabins, two auxiliary boilers, each 7 ft. diameter 
by 14 ft. high, 100 lbs. pressure, have been 
fitted, together with a “Contraflo” auxiliary 
condenser, and a small Morison evaporator. 
Hither boiler is capable of doing the work, and 
only one is under steam at sea. Arrangements 
have been made to drive the steering gear by 
compressed air from the main-engine com- 
pressor, and this has been found so satisfactory 
that air is always used when at sea. 

The ‘Saltburn’ engines have cylinders 
203 ins., 33 ins., and 54 ins., by 36 ins., running 
at 62 revolutions per minute, with two single- 
ended boilers, 13 ft. in diameter by 10 ft. 6 ins. 
long, 180 lbs. working pressure, the engines 
being fitted with an ordinary surface condenser, 
Morison feed heater and evaporator. There is 
the usual outfit of steam winches, steering gear, 
etc., and one auxiliary boiler; 7 ft. in diameter 
by 14 ft. high, 100 lbs. pressure. 

The working results, based on five voyages of 
each ship, showed that the ‘‘ Havestone” had 
an average speed of 8°75 knots with an oil 
consumption of 3°64 tons per day, and a coal 
consumption of 13 cwt. per day in the auxiliary 
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boilers ; whilst the speed of the “ Saltburn ” 
was 8'4 knots with a consumption of 12°1 tons. 
The dead-weight capacity of the Diesel-engine 
ship is only 20 tons more than that of the 
other vessel, which is accounted for by the 
extra weight which it was thought wise to put 
into the first engine of this type, and by the 
additional auxiliary ‘boiler. It is anticipated 
that this weight can be considerably reduced, 
especially if the auxiliary boilers are dispensed 
with and the auxiliary machinery driven by 
electricity or compressed air. The chief saving 
in weight, however, is in the smaller quantity 
of fuel to be carried for the Diesel engine. 
Thus, if both ships were loaded for a thirty 
days’ voyage to be made at the same speed, 
the “Saltburn” would have to ship 405 
tons of coal, whilst the “ Eavestone” would 
take only 110 tons of oil fuel and 20 tons 
of coal for the auxiliary boiler, a total of 130 
tons, or 275 tons less than the steamship, and 
consequently the Diesel ship could carry that 
extra weight of paying cargo. The cost of the 
crew is in favour of the Diesel ship, as no 
firemen are required. On the other hand, the 
cost of the Diesel engine is more than that of 
the steam engine. The foregoing particulars 
have been extracted from an article in 
Cassier’s Magazine by Mr. T. Westgarth, who 
states that he was indebted for them to 
Messrs. Furness, Withy & Co., and to the ship- 
builders and the engine-builders. 

In the same journal Engineer-Lieutenant 
W. P. Sillence, R.N., discusses the advantages 
and disadvantages of the marine Diesel engine, 
and expresses his views as to the probable lines 
of development. He anticipates the extended 
use of this means of propulsion for tank 
steamers employed in the transport of oil fuel 
in bulk, and for cargo vessels in general, when 
supplies of oil fuel can be obtained at a 
sufficiently low price. On the subject of price, 
he points out that, taking triple - expansion 
steam engines using about 1} lb. to 12 lb. of 
coal per i.b.p. per hour, and Diesel engines 
using, say, 4 lb. of oil per b.h.p. per hour, the 
cost of fuel per hour for the same b.h.p. would 
be less for the Diesel engine even if the oil is 
84 times to 4 times the price of coal. The 
relative prices are much more favourable than 
this in many parts of the world, and in many 
steam engines the consumption figures given 
above should be doubled. On the other 
hand, he considers that the early adoption 
of Diesel propelling engines for the largest 
ocean passenger liners is unlikely, as much 
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preliminary experimental work will be necessary, 
and he adds that “ a serious question, viz., con 
tinuity of supply and stability of prices of 
suitable fuel, remains to be answered.” 
however, emphatically in favour of the employ- 
ment of Diesel engines for auxiliary purposes 
in large mercantile vessels, the auxiliaries to be 
electrically driven, and the current generated 
by Diesel engines placed in a central dynamo 
room. Qn the subject of Diesel engines for 
naval service, he points out that naval vessels 
are not maintained in commission in order to 
earn money, and that Diesel engines, if they 
could be installed, would secure for such ships 
a large reduction in the amount of fuel used at 
any speed, and a corresponding increased radius 
of action for the same total weight of fuel 
carried. Diesel engines, he adds, for use at 
cruising speeds will maintain a high economy 
at such speeds, and Diesel engines for auxiliary 
purposes will enable the ships to use electric 


light and power in harbour with a minimum. 


of attendance, and with considerable economy, 
due to their independence of boilers. For reasons 
which he gives, he states that the propulsion at 
full speed of torpedo-boat destroyers by means 
of Diesel engines is not practicable, but he 
regards the Diesel engine as an ideal source 
of power for submarines. 

It is, therefore, evident that the future of oil 
fuel depends not only upon the extent to which 
it is reasonable to assume that the output can 
be increased, but largely upon the manner in 
which the fuel is used, for in the light of our 
present knowledge it would obviously be wrong 
to suggest that the supply can ever become so 
abundant as to give consumers in general a free 
choice in substituting oil for coal as a source of 
power for industrial purposes, especially if the 
oil is not used in the most economical manner. 
The petroleum industry is one of great mag- 
nitude and importance; it never has been in a 
more vigorous condition that it is in to-day; 
it is unquestionably capable of much further 
expansion; and the use of oil fuel will un- 
doubtedly largely increase; but although it is 
impossible to say what further stores of petro- 
leum remain to be discovered, it is evident 
that, notwithstanding the rapid development of 
the remarkably prolific fields of California and 
Mexico, the success which is attending the 
drilling operations in Persia and Sarawak, and 
the promise of a large yield in Trinidad, it will 
require a very considerable expenditure of 
capital greatly to increase the average rate of 
expansion of the petroleum industry, having 


He is, ’ 


115 


regard to the circumstance that some of the 
older oil-fields are showing signs of exhaustion. 

What may be the position even in the im- 
mediate future it is impossible to predict with 
any approach to precision, owing to the uncer- 
tainty of the factors. There will doubtless be 
a continuous and jarge increase in the require- 
ments of the navies of the world, and as this 
demand is not primarily governed by price, it 
may be described as irresistibly preferential in 
character, taking precedence therefore over all 
industrial needs. Further rapid progress may 
also be expected in the use of the more volatile 
products in road motor vehicles, and in some 
countries favourably situated in respect of 
supplies there will doubtless be a greatly ex- 
tended employment of oil fuel on railways. In 
respect, however, to the general substitution of 
oil for coal as a source of power in industrial 
establishments on land it does not seem reason- 
able to anticipate more than the adoption of 
the former fuel to the limited extent commen- 
surate with a gradual increase in the output, 
and with the surplus available after other 
demands have been satisfied. There will, 
therefore, be competition amongst consumers to 
obtain supplies, and as regards stationary 
sources of power, it is improbable that, exclud- 
ing exceptional cases, the oil will be used other- 
wise than in an engine of the Diesel or semi- 
Diesel type. The latter type of engine is 
receiving special attention in this country, 
whereas on the Continent it has been neglected 
for the Diesel engine, and in this connection it 
should be remembered that the semi-Diesel is 
somewhat less economical in consumption and 
more exacting as to quality of fuel than the 
Diesel, the consumption of oil per b.h.p. hour 
being about 0°6 1b. 

Except as regards the belligerent navies of 
the world, in respect of which the dominant 
factor is efficiency, it is evident that any in- 
creased use of oil as a source of power must 
depend upon the price at which the fuel can be 
obtained. To some extent the price may be 
controlled by commercial combinations, but in 
the long run it is the measure of the extent of 
the supply in relation to the demand.. In the 
use of oil for steam raising, and in other indus- 
trial operations, the consumer can afford to pay 
about twice as much for oil as he pays for coal, 
in view of the higher thermal efficiency of oil 
and other advantages attaching to its use, but 
if the market value of oil fuel becomes estab- 
lished on what may be termed the Diesel engine 
basis, it is only those who occupy exceptionally 
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favourable geographical positions in respect to 
sources of supply who could hope to employ 
that description of fuel in steam-raising. 

In conclusion, I wish to plead for economy in 
the production of petroleum no less than in its 
use, and to remind you that without a highly- 
efficient staff the fullest economy is not possible. 
Millions of pounds sterling have been thrown 
away in haphazard drilling operations, and 
valuable oil-fields have been destroyed by reck- 
less procedure. The importance of obtaining 
the advice of competent field geologists with 
special experience in petroleum before spending 
money in sinking wells, and of being similarly 
guided in the work of systematic development, 
is now generally, though not invariably, recog- 
nised. In those cases in which it is not, it will 
usually be found that the owner of the property 
has been unfortunate in the selection of his 
adviser. There are now in most oil-fields 
stringent regulations as to the exclusion of water 
from the oil-bearing strata, guarding against 
‘the risk of fire, control of violent outflow, and 
other necessary precautions, so that the em- 
ployment of competent engineers in the produc- 
ing territory is, to some extent, compulsory. 
There is at least as much need for efficiency in 
the various operations incidental to the conver- 
sion of the raw material into the various com- 
mercial products, and here the chemist should 
be associated with the engineer. 

Lastly, in order that the business may be 
profitably conducted, there must be skilful 
management of the storage, transport, and 
marketing of the produce of the wells. The 
petroleum industry demands genius for its most 
successful conduct, for ib is one which presents 
unusual difficulties, and unless the services of 
trained geologists, engineers and chemists are 
secured, the prospects of good results are more 
than doubtful. Moreover, every oil-field is a 
national asset, and in view of the facility with 
which its value may be impaired by unskilful 
treatment, it is the duty of every government, 
and of every loyal subject who may have influ- 
ence, to prevent the exploitation being placed 
in the hands of incompetent persons. Within 
recent years the creation of so many additional 
centres of activity in the production of petro- 
leum has rendered it increasingly difficult to 
find men of adequate training to occupy positions 
demanding knowledge, judgment and initiative, 
and to meet the want a special course of in- 


struction, practical and theoretical, leading up- 


to the degree of Bachelor of Science (Petro- 
leum) has been instituted at the University of 
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Birmingham, under Professor Cadman, and has 
already attracted a considerable number of 
students. Analogous facilities are also given 
at the Imperial College of Science and Tech- 
nology (Royal School of Mines), and con- 
currently on the other side of the Atlantic the 
University of Pittsburg is making provision for 
education in the technology of petroleum. 
Another step in the desired direction has been 
taken by the formation of the Institution of 
Petroleum Technologists, the objects of this 
organisation being, inter alia, to promote the 
better education of persons desirous of becoming 
consulting technologists, petroleum engineers, 
geologists, or chemists, and to elevate the 
professional status of those employed in the 
petroleum industry by setting up a high standard 
of scientific and practical proficiency. 


INDUSTRIAL ART WORK IN 
THE PUNJAB. 
By W. Coxupsrream, I.C.S. (Retired). 


The Punjab is rich in industrial arts. The 
population is, roughly speaking, half Mohamme- 
dan and half Hindu. Each section contributes 
its quota according to its hereditary practice 
and its special development of artistic taste. 
The Province is the high road from the West 
and North to India: the successive waves of 
invaders have left deeper than in other parts of 
that continent the traces of their art and skill. 
These two factors have contributed .naturally 
to the rooting and growth in the Punjab of a 
variety of arts and crafts. The condition of 
unrest, indeed, in which the Land of the Five 
Rivers—the pathway of India’s conquerors— 
lay for centuries, has been unfavourable to the 
progress of architecture, and certainly to the 
continuance of architectural remains. Old 
Lahore is a vast ruin: so are many other sites 
in the Province, and ancient forts, some of 
cyclopean structure. An exception must be 
made of Delhi—the Seat of Empire—which 
contains records of the past, in stone and 
marble, of unsurpassed interest, both Moham- 
medan and Hindu. 


PoTTERY AND CERAMICS, 


There is very little (if any) true kaolin, and 
earthenware of the finer descriptions is not 
produced. The potter’s art, in its primitive 
conditions, is largely practised, of course, but 
glazing is not much understood. Ordinary 
vessels of fine clay are made at Rohtak, 
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Hoshiarpur, and other places. Coloured and 
roughly-glazed pottery, of high decorative value, 
is, however, produced at Multan, and a little, 
of less artistic merit, at Delhi. The Multan 
vases of all shapes and sizes, bearing floral and 
arabesque patterns of high merit, in their rich 
colouring of browns, and especially blues— 
finely graded from a clear light shade to the 
deepest indigo—leave little to be desired in 
the way of striking ceramic decoration. Sir 
George Watt has noticed a falling-off in design 
and colouring. It is to be hoped this is only 
temporary. 

In Multan also, asin a few other places, is 
carried on to some extent the “Kasi,” or 
encaustic tile work, introduced from Persia, 
which forms such a striking feature of old 
buildings in the Punjab and Sindh, and even 
further east. As it is a highly effective form 
of the adornment of buildings, when properly 
applied, it is to be hoped that the efforts made 
for the resuscitation of this ancient art may be 
entirely successful. 

Painted pottery of high merit has been pro- 
duced at Hoshiarpur, but it is of little per- 
manent value, as the base material is so friable. 


WOODWORK. 


Punjab carpenters are famous, and as an 
artistic taste is an inheritance with many of 
them, and the Province produces wood of very 
excellent quality for the exercise of the carver’s 
art (notably the Sheeshum, or Sisso, Dalbergia 
Sissoo, a congener of the Bombay blackwood, 
Himalayan walnut, and boxwood), decorative 
wood industries have flourished exceedingly. 
Wood-carving has its principal home in two 
centres, the Jullundhur Doab and the Districts 
of Shahpur and Jhang; the towns of Bhera, 
Miani, and Chiniot being seats of this art- 
industry. The carved screens, tables, brackets, 
and picture frames, turned out in these centres, 
have been largely exported during the last two 
decades, and have made the work known both 
in Europe and America, 


WooD-INLAY. 

Wood-inlay, in ivory, bone, and thin brass 
plate, is carried on in the same districts. The 
ivory and bone work resembles the Italian 
intarsia, being equally effective, though less 
highly finished. It has been largely developed 
at Hoshiarpur within the last forty years, and, 
like the woodcarving (with which it is often 
combined on the same piece), is now very largely 
exported.’ This “ Hoshiarpur work” (locally 
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known as ‘‘dant ká kam’”’—-ivory work) is an 
old industry of that place; but up to about 
thirty-five years ago it had been mostly applied 
to the decoration of small articles, such as boxes, 
pen-cases, walking-sticks, and bathing pattens. 
Then the great development took place, and the 
work was applied to furniture, some handsome 
pieces being shown in the Lahore Exhibition of 
1881-1882. The wood used is almost entirely 
sheeshum, though sometimes the North India 
ebony (Diospyros tomentosa) is used when pro- 
curable, and is very effective. Similar work is 
done in other parts of India, e.g., in Mysore, 
where the work is as yet finer; but the Hoshiarpur 
work has a character of its own. It may be 
hoped that it will gradually improve in quality 
and design, if the artists and artisans are stimu- 
lated to do their best. As in the case of many 
other Indian art industries, however, the demand 
for cheap and hasty production is very hurtful. 
The history of this inlay work in India is not 
at all clear. The writer has an idea that the 
work as practised at Hoshiarpur may have been 
introduced by Italian artificers about the time 
of the building of the Taj Mahal, say 800 years 
ago. As the writer knew the work thirty-five 
years ago, it was in the hands of a few families 
about the town of Hoshiarpur. (Atá and 
Gangu were well known.) There is a tradition 
that Shah Abbas sent art students to Rome 
from Persia, and the art of intarsia, learned in 
Italy, may have come, like other arts, to the 
Punjab from Persia. It is said to have been 
introduced into Mysore in the time of Haider 
Ali (say a.D. 1750). Now Haider Ali came - 
originally from the Punjab, and he may have 
brought or sent for artificers from North India. 
Again, in Mysore, there is an idea that intarsia 
was introduced into North India by Italian 
merchants. It seems not at all improbable 
that Florence, where similar work still 
flourishes, has been the mother-city of the 
work, whence it has spread into the Bast. 


Lacquer WORK. 


The manufacture of wooden articles orna- 
mented with coloured lacquer (stick lac, applied 
by friction to the article while on the lathe) is 
common in several districts of the Punjab. 
Sometimes sticks of lac of different colours are 
applied in an irregular fashion to the article, 
one after the other, so as to produce a variegated 
or cloudy appearance. Sometimes different 
colours are applied in layers, one on the top of 
the other; then with a sharp, scratching in- 
strument, a parti-coloured design is worked out 
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by applying the point to different depths, and 
scratching off the upper layers. Very effective 
floral or geometric designs are thus produced. 
This art is applied to such things as the legs 
of isleeping-cots, round boxes, ornaments, and 
toys. The manufacture is carried on in the 
Gogaira District and the Jullundhur Doab, and, 
with fine and delicate floral patterns, in Dera 
Ismail Khan. 
DAMASCENING. 

The inlay of gold wire upon steel, called in 
India, and (as the word is Persian) probably 
` throughout the East, ‘“ Koftgari,”’ is practised 
at several places in the Punjab, notably at 
Kotla, Gujerat, and Sialkot. Excellent work 
can be turned out. The art, no doubt, came 
from Persia. It was largely applied to arms 
and armour—sword-hilts, shields, flint-locks, 
etc. Since the methods of war have changed, 
and the fashion of wearing armour has dis- 
appeared, the art of the damascener has been 
turned to the ornamentation of domestic articles, 
such as caskets, paper-knives, small trays, 
buckles, bracelets, etc. 


GOLD AND SILVER Work—J EWELLERY. 


The goldsmith’s and silversmith’s work wants 
finish, but many of the forms in which he casts 
his work for the adornment of men and women 
are striking and picturesque. The setting of 
stones and jewels is well understood; and the 
show of necklets, bracelets, brooches, and rings 
which a Delhi jeweller will turn out on view in 
your verandah is most attractive, while the 
articles are moderately priced. 


ENAMELLING. 


This art is understood and practised at but 
a few places in the Province, viz., Multan, 
Kangra, and (to some extent) at Delhi and 
Lahore. I am not aware that the Punjab 
enamelling yet approaches in quality the work 
procurable at Jaipur, but no doubt it may 
be improved. 

SEAL- ENGRAVING. 


Very accurate and minute work is done in 
some of the cities of the Punjab. In the last 
generation a seal-engraver of Delhi, called 
Badruddin, won a great name for himself. 


LEATHER WORK. 


In some parts of the Province, e.g., at Nurpur 
(Kangra) and Gujerat, thin leather, of a good 
quality and well dyed, has been produced. In 
Kangra and Hoshiarpur soft leather resembling 
“ chamois ” is manufactured from deer and geat 
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skins ; this is made into trousers, gaiters, and 
gloves. The tan or astringent used is the dried 
and powdered leaves of the Dhao (Conocarpus 
latifolia). In the Bilaspur State (Simla Dis- 
trict) an ornamental leather manufacture is 
carried on. Small articles, such as work-boxes 
and cheroot cases, are prepared of black leather 
and then ornamented with designs of red, green, 
and gilt leather; the wholé being further 
decorated with white patterns of rich design, 
which are sewn on to the black leather in 
threads consisting of very thin strips of the 
stem of peacocks’ feathers. 


~ 


TEXTILE FABRICS. 


A. Cotton.—Cotton fabrics are mostly im- 
ported, though in each village the weaver 
(joléha) ekes out a scanty subsistence. Turbans 
(lungis or sdfas) of fine blue and white check, 
the ends being decorated by deep alternate 
bands of dark blue and gold thread, largely used 
as a head-dress in cavalry regiments, are woven 
at Peshawar and Ludhianah. Cotton fabrics, 
shot with gold and silver wire, are manufac- 
tured in Delhi. As in other parts of India, 
there is an infinite variety of kinds and designs 
of cloth printed from wooden blocks. Bed- 
spreads, portiéres, curtains, dadoes (many of 
them of tasteful design and colouring, which 
differ according to the fashion of the district) 
are to be found in many of the towns of the 
Province. Printing is also done in metallic foil. 
In Peshawar cloth is decorated by designs in 
vegetable wax dropped into the cloth. Decora- 
tion by needlework is practised in great variety. 
The phulkari—a cotton sheet of any colour, 
sewn in a multitude of patterns with coarse silk 
of any colour—is now known everywhere. 
They are sewn (originally as a common article 
of clothing) by the women in the Punjab villages. 
Much might be done to improve the designs of 
these articles. In the houses of the well-to-do 
the ladies do needlework of the richest and 
most elaborate description, sufficient to excite 
the admiration and wonder of their European 
sisters. There is a species of rwmdl, or small 
tablecloth, worked by the ladies of the Hill 
Ranas and Thakurs in their lonely castles, of 
which specimens occasionally find their way 
into the possession of dn English friend. It 
consists of mythical figures and floral designs 
worked in coloured floss silks on a white ground 
in such a skilful manner that the figures are 
exactly the same on both sides of the material. 

B. Woollen Fabrics.—The fine wool of the 
Himalayan goat, called pashm, is the basis of 
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many beautiful products of the looms of the 
Punjab and Kashmir. In the Punjab proper 
these fabrics are produced mainly in Amritsar, 
Lahore, Ludhianah, and Nurpur. Immediately 
after the Great Exhibition of 1851 the Kashmir 
shawl went out of fashion, and a great industry 
was suddenly broughttoanend. But pashmina 
fabrics in the shape of “ Rampore chaddars,” 
chogas, ladies’ cloaks, etc., are largely manu- 
factured, and retain the old quality and fame. 
These are often richly embroidered with needle- 
work. The pashmina industry is one of con- 
siderable importance, for the quality of pashm 
among the wools of the world seems to stand 
very high. 
CARPETS. 


When the shawl industry failed, some of the 
large dealers at Amritsar turned their attention 
to the manufacture of carpets. The weaving 
of carpets was an ancient art in Persia, and no 
doubt it is from Persia that the knowledge of 
the technique of the manufacture and the stock 
designs have come into the Punjab. The 
industry does not appear to have been widely 
spread or prosperous at the beginning of British 
rule, but it existed, and was imported into the 
Government jails as a suitable kind of labour 
for convicts; and the Punjab Government jails, 
as well as those of the United Provinces, have 
done much to keep up the manufacture, and 
maintain its standard of excellence. Gradually, 
since about 1870, private enterprise has engaged 
in the manufacture and sale of carpets, and 
Amritsar is now the seat of a considerable 
industry. 

PAINTING. 


The pictorial art can hardly be said to be 
represented in the Punjab, except by a very 
few individuals. The work of the nagdash or 
musawwar—bazaar picture painter—hardly 
deserves the name of art. The case of his pre- 
decessor was different. He had leisure to 
elaborate his work, being supported by the 
Raja or chief of the day, or was likely to have 
his work appreciated in high quarters. He 
produced pictures of wonderful delicacy and 
finish. The coming of photography hastened 
his downfall; and if the musawwar now exists 
at all in the Punjab, he has fallen on evil times. 
No portrait or landscape painter following 
Western methods is known to have arisen. May 
he soon appear ! 

The miniatures executed on ivory at Delhi 
are still probably the best paintings which the 
Punjab produces as far as the work of indigen- 
ous artists is concerned. The subjects are 
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invariably the Moghul emperors and the beauties 


of their courts, or the buildings at Delhi and_ 


Agra. The finish of these little pictures is 
extraordinary, and the colouring is soft; but the 
artists do not seem to have any originality, the 
subjects being the same from year to year and 
from decade to decade. 


DECORATIVE WRITING. 


Under the name of :khushnavisi (Pers. 
“ beautiful writing’) this was one of the fine 
arts in the Mohammedan East, and indeed may 
still be considered so. It was and is used in the 
form of wall-texts or cards (gittah) for domestic 
adornment, and in the form of legends on 
mosques and public buildings. The Persian or 
Arabic character is written in several highly 
decorative styles, Nashk, Toghra, Suls, etc. 
Fine examples are those engraved on the column 
of the Kutb at Delhi. The introduction of 
lithography and of printing has depreciated the 
art of the penman. When the writer went to 
the Punjab, the Maharaja of Patiala had a State 
penman attached to his court. It is doubtful 
whether such an official exists now. The pro- 
ductions of the old well-known khushnavis are 
still worth preserving. Quite lately the Asiatic 
Society of Bengal has published a work called 
“ Tazkira-i-Khushnawisan,’’ or ‘‘ Memoirs of 
Caligraphers,”’ edited by Maulvi M. Hidayat 
Husain, of the Presidency College, Calcutta. 
One of the penmen mentioned is a Punjabi, the 
celebrated “ Panja kash,” of Delhi, of the last 
generation. Another celebrated khushnavis, a 
contemporary of Panja kash, was Imam Verdi 
(a Persian) of Lahore. 


‘THE NATIONAL PHYSICAL LABORA- 


TORY AT TEDDINGTON.. 


Notwithstanding the strides which mathematics 
have made in regard to the progress of mechanical 
science during its great development in the last 
century and a half, experimental methods still hold 
théir own, and may be expected to do so in the 
future. This has, perhaps, been evident more 
particularly in the inquiry into the stress of 
materials used in engineering, shipbuilding and 
arms and projectiles, and, we may now add, 
machines for the navigation of theair. The science 
of metallurgy, though brought to a high state of 
perfection as to the reliability of its products, has 
still so much uncertainty that the testing of a 
portion of the metal actually to be put into a work 
is almost invariably specified to be a condition of 
acceptance in any important part of a structure or 
machine. Again, there is the effect of shape to be 
ascertained where we have solids in motion in 
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contact with liquids or gases, such, for instance, as 
the propeller on water or air; or, conversely, the 
flow of water or other liquids in pipes or channels, 
and the estimation of evaporation and percolation 
of rainfall. Many of these, but not all, would be 
capable of being dealt with mathematically if the 
data were always accurately known; but as this 
condition is generally absent, mathematics, or 
«The Queen of Sciences,’ as it has been called, 
fails us as an exclusive means of reaching efficiency. 
Mathematics are indeed, in some cases, of no use 
at all, a fact which we may illustrate by quoting a 
statement of the late Sir William White, the great 
naval architect, shortly before his death, when he 
said that the mathematician had given no help 
whatever to the ship designer in fixing the best 
pitch and diameter of the screw propeller, and he 
had to rely solely on experimental methods. 

Having these considerations in view, it is some- 
what remarkable that there did not exist, until the 
end of the last century, even the nucleus of a 
complete national institution for experimental 
operations to which the engineer, naval architect, 
and others whose avocations dealt with mechanical 
science, could have access, for the actual determi- 
nation of the quality and shape of material for 
structures, and which could be carried out with 
more completeness and accuracy than they could 
hope to’attain with the limited means available at 
their own establishments. In stating this, we do 
not forget the great services of the existing testing 
firms, but these have limits in the scope of their 
operations, and do not cover the extensive ground 
occupied by the institution, of the operations of 
which we propose to give an outline. 

A start was made in the National Physical 
Laboratory during the last decade of the past 
century by the transfer from Kew of its magnetic, 
meteorological, seismological and horticultural 
branches, and between October 1900 and December 
1901, Bushey House, Teddington, the former resi- 
dence of the Duc de Nemours, was secured, and some 
£22,000 spent in installing additional departments, 
such as physics, engineering, and an observatory. 
The Laboratory was opened by the Prince of Wales 
(King George V.) in 1902, Sir William Huggins being 
the first President. Since then additions have been 
made from year to year, so that in 1906 there were 
branches for physics, thermometry, metrology, 
metallurgy, chemistry, microscopy, optics, engi- 
neering, and observatory. Later were added photo- 
metry, electrotechnics, and notably, through the 
public spirit of Mr. A. F. Yarrow, one of the prin- 
cipal features,;the,tank. This was provided at a 
cost of £22,600, the great bulk of which was given 
by him. Here we may state that the Laboratory 
is supported by subscriptions and donations in 
addition to the fees charged for experiments, tests, 
and reports. The tank was started in 1909, and 
that year saw the beginning of aerial investigation, 
and the extension of the engineering laboratory, 
while as a specimen of the more recent work of 
the institution may be mentioned local experi- 
ments in that year on wind pressure, welded joints, 
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tensile and frequency stresses, abrasion, heat trans- 
mission, torque of propeller shafts, and steam 
research. These were followed up in later years 
by experiments on resistance of screw-threads to 
shock, impact testing, and resistance of keys and 
key-ways. There were also experiments on the 
friction of water at higher speeds than have been 
hitherto undertaken, and this was found to be 
much in excess of that which has been obtained by 
the usual formule. On behalf of the Reinforced 
Concrete Committee of the Institution of Civil 
Engineers, tests were carried out as to the per- 
meability of concrete by salt and fresh water, and 
the results of repeated application of loads on 
beams of this material, while for the measurement 
of wind pressures on a more improved scale the 
Tower Bridge was used by the Laboratory authori- 
ties last year. 

In the year -1911 the tank was completed, and 
the establishment of a distinct aeronautical depart- 
ment was added, followed by the installation of an 
electrically-driven radial-axle apparatus, devised 
by Colonel Crompton, Secretary and Consulting 
Engineer of the Road Board, for testing road 
surfaces and tyres. Naturally, the most recent and 
up-to-date work is in connection with the resistance 
of the air having regard to aeroplanes. As to this, 
the Director of the Laboratory, Dr. Glazebrook, 
President of the Association of Engineers in charge, 
said, in his presidential address on October 8th, 
that the army aeroplane, known as the B.E. type, 
was evolved from earlier types by means of the 
information afforded by experiments conducted 
on models in the “Air Channel” of the Nationa] 
Physical Laboratory, and the success of the type 
was acknowledged. Again, in a recent paper 
written by Mr. Hume Rothery, in which the 
mechanics of flight were discussed, the figures on 
which his conclusions were based were all derived 
from the work of the same institution. The presi- 
dent went on to say that the intimate knowledge 
acquired there of the resistance of various forms of 
struts, of the chassis, of the body, of the wires and 
cords used for stays, or warp wires, had all been 
of the utmost value, and the demand on the air 
channel at Teddington had been such that the 
Government had authorised the erection of two 
more, and there was plenty of work in sight to keep 
all three occupied for a long time to come. 

It is impossible, within the limits of this article, 
to give anything like full details of such an estab- 
lishment as the National Physical Laboratory ; as a 
sample of the whole, therefore, a short description 
of the ‘‘ William Froude” experimental tank and 
its uses may be given. The name was given in 
memory of the man to whom all navigators owe so 
much for his investigation of the laws governing 
the motion, stability, and skin friction of ships. 
The chief object of the tank and the models used 
upon it, the former of which was constructed by 
Messrs. Dick, Kerr & Co., to the designs of Messrs. 
Mott and Hay, MM.Inst.C.E., is to provide an 
imitation of the conditions of navigation, and for 
this purpose the proportion between the size of the 
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models and the area of the water is such as to be 
equivalent to the conditions of movement upon 
the open sea. Measurement is provided for the 
resistance and trim, or wave profile, of the models 
which follow the lines of proposed vessels, and 
which are constructed of such plastic material 
that they can be altered from time to time, as the 
experiment proceeds, so as to reach the most 
effective result. 

The tank is a long water-way enclosed by con- 
crete walls, covering 550 ft. long by 30 ft. wide of 
surface. A rail is laid along each of the main 
walls of the tank, and an electrically - driven 
carriage, which spans right across the tank, runs, 
travelling-crane fashion, on these. This carriage 
carries the apparatus for towing the models along 
the centre of the waterway. The carriage is of 
structural braced steel, and is supported on the 
rails by means of four coupled 36-inch wheels on 
ball-bearings. Three motors, each 35 brake h.p., 
one at each wheel, are mounted on the carriage. 
The rails are laid with such accuracy that they are 
on a longitudinal grade corresponding with the 
earth’s curvature, and therefore accurately parallel 
to the surface of the water. The models are of 
paraffin wax shells, of one to two inches thickness, 
and varying in length from 13 to 20 ft. This 
material is used on account of its lightness and 
strength and the ease with which it can be worked. 
The outsides of the models receive their shapo 
from a special double-milling machine. The 
model, on coming from the machine, presents a 
very similar appearance to an ordinary block 
model when prepared in layers, the upper edge of 
each layer representing a water-line. The model 
is towed through the water by the moving car- 
riage, which is fitted with a sensitive dynamometer 
recording the towing force. The speed is also 
recorded, and from these the power required can 
be calculated. The effect of skin friction on ships 
is a most obscure subject, and though there 
has been much light thrown upon it through 
the researches of the late William Froude, never- 
theless much remains for the experimentalist to 
do, in consequence of the inter-action of solid 
surfaces and relatively moving water in the great 
variety of forms of the former, and the currents 
and eddies set up in the latter by the motion of 
the vessel at different speeds, even when not 
further complicated by its own motion as effected 
by tides and currents. That as accurate know- 
ledge of this matter as can be arrived at is neces- 
sary for economy, is shown by the statement of 
the director that a 2 per cent. reduction of power, 
gained by testing the ship’s model, will cause a 
reduction in the coal consumption of an ordinary 
ocean tramp in one year’s running such as will 
entirely repay the testing fees. Of course, with 
great ocean liners, where the consumption of power 
is on a very much greater scale, the advantage of 
knowing as exactly as possible the retardation by 
skin friction and other resistances, with the view 
of reducing them, is a most important consideration. 

It is not merely the inter-action of a single ship, 
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and the water it passes through, which can be 
determined experimentally in this way, but that 
which is produced on the water, and its reaction 
on the floating body by the close proximity of two 
vessels, both in motion, causing suction. This 
condition, which is said to have caused collisions 
at sea, was under investigation recently owing to 
that occurring in the Solent between the White 
Star liner “Olympic” and a war vessel. The 
investigation of this complicated subject, by means 
of the tank experiments, was used in evidence on 
the Admiralty inquiry, and it is expected that the 
facts then brought forward may be published in a 
more complete form, as it is also a most important 
subject and one on which much obscurity has 
hitherto existed. The opening of the Panama 
Canal, in which vessels will pass each other in close 
proximity, even though at moderate speed, through 
the comparatively narrow reaches of the work, will 
have much bearing on this question. 

The Laboratory is managed by Dr. Glazebrook, 
C.B., F.R.S., as director, with Mr. G. S. Baker, 
M.Inst.N.A., as superintendent, and the Advisory 
Committee, with Lord Rayleigh, O.M., F.R.S., as 
chairman, consists of eleven members, of whom 
the majority are representative of the Institutions 
of Civil Engineers and of Naval Architects. The 
late Sir William White, formerly Constructor of 
the Navy, was vice-chairman up to the time of his 
death. 

The information on which this article is based 
has been, to a large extent, supplied by Dr. 
Glazebrook. 


ia 


GENERAL NOTES. 


Larcest WoopEN ConpDvuIT-PIPE.—With refer- 
ence to the articles on wooden water-pipes which 
have appeared in recent numbers of the Journal, 
it is interesting to note that the largest wooden 
pipe ever used for carrying water is probably 
that lately constructed by an electric power 
company near Portland, Oregon, U.S. It is 13 ft. 
in diameter, and has been placed to convey the 
water from a dam across the river to the works, 
about a mile distant. It is built up of fir staves, 
and is supported on cradles made of the same 
material, 


PRODUCTION AND CONSUMPTION OF EHG@a@s IN 
EKuropre.—aA French agricultural journal gives the 
following statistics respecting the production and 
consumption of eggs int Europe. According to 
these figures the largest producer’ is Austria- 
Hungary, which exports annually 150,000 tons, 
Russia follows with 120,000, Italy 30,000, Denmark 
20,000, Bulgaria 12,000, and Turkey 4,000. On an 
average, 12 large, 17 medium, or 22 small-sized 
eggs, weigh one kilogram. The consumption of 
eggs in Germany is estimated at 127 per head of 
population annually. France follows at the rate 
of 118, England 97, Belgium 94, and Holland 91, 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 
JANUARY 21.—W. S. Rocers, “ The Modern 
Poster, its Essentials and Significance.” JOHN 
Hassaut, R.I., will preside. 


JANUARY 28. — Epwarp F. Srranas, R.E. 


(Hon.), “Japanese Colour Prints.” His 
Excellency the Japanese Ambassador will 
preside. 


FEBRUARY 4.— WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.S., M.I.Automobile Eng., “ Motor 
Fuels, with Special Reference to Alcohol.” 
Sır Boverton Repwoop, Bart., D.Sc., F.R.S.E., 
F.C.S., will preside. 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

JANUARY 15.—CoLoNEL T. HOLBEIN HENDLEY, 
C.I.E., “ Indian Museums: a Centenary Re- 
trospect.” THe Rrear Hon. Lord Reay, K.T., 
G.C.S.I., G.C.I.E., will preside. 

FEBRUARY 12.—Masor PERCY MOLESWORTH 
Sykes, C.M.G., C.1.E., “ Khorasan : the Eastern 
Province of Persia.” 

Marcu 19.—Mrs. C. M. VILLIERS STUART, 
author of Gardens of the Great Mughals, 
‘¢ Indian Gardens.” 

APRIL 23.—GroRGE C. Bucuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7. — Sır James M. Dovr, K.C.S.I., 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.8.1., C.LE., Member 
of the Executive Council, Bihar and Orissa, 
“« The Indian Census.” 


COLONIAL SECTION. 

Tuesday afternoons, at 4.80 o’clock :— 

FEBRUARY 3.—Sir Ropert W. Perks, Bart., 
Assoc.Inst.C.E., “The Montreal, Ottawa, and 
Georgian Bay Canal.” 

Marca 8.—(To be announced later.) 

Marcu 81.—Dr. F. MorLwo Perkin, F.L.C., 
F.C.S., ‘* The Oil Resources of the Empire.” 

May 25 (Monpay).— Maor E. H. M. Leaeert, 
R.E., D.S.O., Managing Director, British Fast 
Africa Corporation, ‘‘ The Economic Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Sir Wintuiam ABNEY, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigment§ for Permanence of 
Colour.” 

Sır Srpney Leeg, B.A., D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 
‘“‘Shakespeare’s Life and Works.” (Aldred 
Lecture.) ‘ 
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A. J. Watuis-Tayvuer, Assoc.M.Inst.C.k., 
‘The Preservation of Timber.” 


Grorce Henry Gass, “The History of the 
Microscope.” 

R. A. Peppi, “The History of Colour 
Printing.” 

HERBERT BATSFORD, “ The Production of a 
Book.” i 

Francis W. GoopENoUuGH, ‘‘ Coal Gas as a 
Fuel for Industrial Purposes.” 


W. B. Borromuey, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, “ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 


Ernest Kinpugn Scorr, A.M.Inst.C.E., 
M.I.E.E., “ Electric Train-Lighting Systems.” 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 


Sir CHARLES WALDSTEIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, “The Relation of In- 
dustry to Art.” Three Lectures. 

January 19, 26, February 2. 


JOSEPH PENNELL, President of the Senefelder 
Club, “ Artistic Lithography.” Three Lectures. 
February 16, 23, March 2. 


WILLIAM ARTHUR Bong, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, ‘‘ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 

Wiuuram Bourton, M.A., F.C.S.,“ Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


JUVENILE LECTURES. 
Wednesday afternoons, at 5 o’clock :— 

R. P. Howerave-GranaM, M.I.E.E., Demon- 
strator in Electrical Engineering at the City 
and Guilds of London Technical College, 
“ Electric Vibrations and Wireless Telegraphy.” 
Two Lectures. The Lectures will be fully 
illustrated with simple experiments. 

January 7, 14. 


Coss LECTURES. 
Tuesday afternoons, at 4.30 o’clock :— 


H. PLUNKET Greene, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 
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NOTICES. 


NEXT WEEK. 

WEDNESDAY, JANUARY 7th, 5 p.m. (Juvenile 
Lecture.) R. P. Howcrave-Granam, M.LE.E., 
Demonstrator in Electrical Engineering at the 
City and Guilds of London Technical Institute, 
Finsbury, “Electric Vibrations and Wireless 
Telegraphy.”’ 

The lectures will be fully illustrated with 
lantern - slides and numerous simple experi- 
ments. | 

Special tickets are required for these lectures, 
and no person can be admitted without a ticket. 
All the tickets have now been issued. Any 
Members who have received tickets and find 
themselves unable to use them, are requested 
to be so kind as to return them to the Secre- 
tary, in order that they may be sent to other 
Members who are anxious to attend. 

Further particulars of thé Society’s meetings 
will be found at the end of this number. 


= COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


HOWARD LECTURES. 

The Howard Lectures on “ Aeronautics,” by 
PRoressor J. E. Petaver, D.Sc., F.R.S., have 
been reprinted from the. Journal, and the 
pamphlet (price one shilling) can be obtained 
on application to the Secretary, Royal Society 
of Arts, John Street, Adelphi, London, W.C. 

A full list of the Howard and Cantor 
Lectures which have been published separately, 
and are still on sale, can also be obtained on 

application. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


THE MEASUREMENT OF STRESSES 
IN MATERIALS AND STRUCTURES. 


By E. G. Coxsr, M.A., D.Sc., 


Professor of Mechanical Engineering ahd Applied | 
Mathematics in the City and Guilds of London 
Technical College. 


Lecture I.—Delivered December 1st, 1913. 


The study of the behaviour of materials under 
load has always exercised the greatest interest, 
whether regarded as a field of mathematical and 
philosophical inquiry, or as an experimental 


. science ; and the labours of a vast number of 


investigators have slowly built up a science of 
the strength of materials which rests upon an 
assured basis. Modern needs, and the ever- 
inquiry caused by the ~ 
quickening influences of discoveries in other 
branches of science, are continually leading to 
new and more exacting demands on metals and 


- other like bodies used for constructive purposes, 


and it is therefore not an unprofitable task to 
attempt a review of a part of the science of the 
strength of materials which is more directly 
connected with experimental inquiry, since this 
aspect of the subject has a most important 
bearing on the design and construction of all 
kinds of fixed and moving structures subjected 
to static and dynamic loads. Theoretical in- 
vestigations have in a.large number. of cases 
given exact solutions of the stress distributions 
in elastic bodies of definite geometrical shapes, 
which latter in some instances approximate 
very closely to the forms of actual structures ; 
but in the great majority of instances this is 
not the case, since the forms and dispositions of 


machines and structures are decided by a > 


number of circumstances which lead to com- 
plicated shapes not amenable to calculation, 
and not always the most perfect owing to the 
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practical difficulties of construction. For ex- 
ample, steam boilers more often than not are 
cylindrical vessels with flat ends, and the 
reasons for giving them this form are well 
known and practically justifiable, although 
when considered merely as vessels for resisting 
internal pressure they are not the most perfect 
which could be devised, while the effeets of 
riveted joints and other discontinuities usually 
increase the stress intensities in a prejudicial 
manner difficult, if not impossible, to determine 
by calculation. 

In this, and other like cases of mechanical 
construction of great commercial importance, 
every part of the structure has in course of 
time been subjected to the most careful 
scrutiny as regards stress distribution in the 
material; but even with all our accumulated 
experience of the construction of boilers it can 
hardly be said that our knowledge of the 
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stresses in them is exhaustive, and the same 
may be said probably of almost any other type 
of structure or machine in present use. 

In new forms of construction, like aeroplanes, 
where prolonged experience is lacking, the 
frequent failures due to breakage of an essential 
part of the structure are undoubted evidence of 
our want of exact knowledge of the stress in 
the material, and its proper distribution to 
resist the loads coming upon it. 

Very great difficulties confront the investi- 
gator desirous of ascertaining the stress 
distribution in any given body which is sub- 
jected to an arbitrary loading system, and this 

. will appear from the consideration of various 
methods which have proved of value. 

The guiding principle of most of the experi- 
mental work which has been accomplished in 
this field of inquiry is the well-known Hooke’s 
law, which expresses a linear relation between 
stress and strain. This law is found to be 
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approximately true for the principal materials 
used for constructive purposes, although the 
deviations therefrom are not always unim- 
portant. If we take the case of a simple 
tension or compression member, we find that 
the strain or extension per unit of length is, in 
general, simply proportional to the load, and 
although its amount differs widely with the 
kind of material used, yet the linear relation is 
sufficiently exact to enable the stress to be 
inferred from the strain measurements. The 
amount of alteration in the length of a 
specimen is, in general, so small, however, that 
apparatus of great precision and delicacy is 
required for measurement, or else the length 
taken must be so great that the total change 
is considerable. This may be readily appreciated 
by a comparison of the changes produced in 
a length of one inch of some well - known 
materials when subjected to a load of, say, 
5,000 Ibs. per square inch in either tension or 
compression, according to the material em- 
ployed. The changes of length are shown on 
the accompanying diagram (Fig. 4), and we 
observe that steel shows a change of about 
zoso of an inch, and wrought iron slightly 
more, while cast iron gives double this amount, 
and is a near neighbour of plate-glass, which it 
also resembles in some other ways. Granites 
differ considerably according to their origin and 
structure, but we may expect to find an alteration 
of about one-thousandth part of their length 
under the specified loading, while in sandstone 
the strain is considerably greater, a fair value 
being z35 of its length. If, therefore, the 
stress distribution in a metal is to be inferred 


' by measurements of strain, it is apparent that 


even in the simplest cases, where only tension 
or compression stress occurs, we require to 
know the small changes of length with very 
great accuracy, since an error of a few 
millionths of an inch in the measurement of 
the change of our unit of length is not an 
inconsiderable part of the total strain, while 
if the stress varies greatly it is necessary to 
make the measurements upon a very small 
length to ensure even approximate accuracy. 

A great many measurements have been made 
of the measuring strains in tension and com- 
pression mefnbers, beams, and columns for 
cases of loading in which the strains over 
considerable lengths may be taken as uniform, 
and other cases of uniform strains, producing 
angular distortion and change of volume, have 
often been the subject of experimental in- 
vestigation. All these, however, constitute 
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only a small portion of the problems which 
are of practical importance, since, in general, 
the strains produced by loading a structure or 
machine are complex functions of the simple 
ones described above, and vary greatly in 
magnitude as we pass from one point to any 
neighbouring point in the structure, so that 
the average values taken over a length, area or 
volume do not usually represent the actual 
conditions correctly. 


~ 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


- 


x 


125 


modulus of direct elasticity of 8 x 10. 
Distances of 20 ins. were marked off on the 
plates, and small countersunk holes were 
drilled in the metal before any load was 
applied. Measurements of the alterations in 
length were taken as the building progressed’ 
by aid of a simple form of screw micrometer - 
capable of detecting a change of length of 
"0002 in., corresponding to a change of stress 
in the material! of 800 lbs. per square inch.. 


4 3 
7 6 
| OW 
Section of Column 
M WM Lo 
8 ; 5 5 


Measured Compressions ~ 


Stresses in /bs per sq. ins 


Storeys 
Fic. 2. 


The applications of strain measurements to 
actual structures are therefore somewhat 
limited, and in any case demand very great 
care and accuracy in the measurement of very 
small changes in lengths and angles. 

A simple example of measurements upon an 
actual structure is furnished by some observa- 
tions which were made upon the steel columns 
of the Bankers Trust Co. building during the 
progress of the erection. This is a building of 
thirty-eight storeys supported on columns of 
the section shown in Fig. 2, having a cross- 
sectional area of 275 square inches and a 


Some of the observations are shown in Fig. 2, 
during the interval in which a load of sixteen 
additional floors was added, and the places of 
measurement are indicated by numerals. The 
changes in length show a gradual increase as- 
the work of building progresses, but are some- 
what uneven, but this irregularity is no doubt 
due to the fact that the protective masonry 
screen is supported by the framework, and its 
addition may not be so uniform as in an 
ordinary building in which the masonry is 
necessarily built up from the foundations. 
Some differences of stress are shown at different . 


s 
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parts of the section, but except in one or two 
instances they are not large, and the mean 
values may therefore be taken with considerable 
accuracy. 


Fic, 3. 


that the addition of these sixteen storeys 
imposes an extra stress of 5,000 lbs. per square 
inch, or a total “of 1,375,000 lbs. on the 
column. 

Another case constantly occurring in practice 
is due to bending moment applied to rolled 
steel beams of I section, and this type of stress 
-distribution may be conveniently illustrated by 
-an experiment taken from my laboratory notes, 
in which the changes in length of the flanges 
-and web of an I beam were measured by means 
-f a special form of extensometer using loads 
which gave a uniform bending moment over 
the measured length. Since the strains in this 
example are uniform in the direction of the 
length of the beam, it is permissible to take 
average measurements over a considerable 
length, and this is accomplished by means of a 
roller extensometer which can be clamped to 
the flanges or to the web of the beams. 

The essential features of the instrument are 
very simple, and consist of a pair of steel rods, 
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A B, Fig. 3, provided with knife edges, C D, 
pressed against the surface by suitable clamps, E, 
and preserved parallel to one another and to 
the beam surface by a pair of friction rollers, 


Strains 
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Fig, 4. 


F and G, one of which carries a reflecting 
mirror, H. A longitudinal strain in the beam 
causes a proportional change in the distance 
between the knifeedges, C D, and in consequence 
the rollers pressed against the rods by a spring 
are rotated through & small angle, and this 
latter is measured by a reading telescope and 
scale placed at a considerable distance away. 

The changes of length per inch are measured 
in this way, and the values so obtained in this 
case are shown in the annexed Table I. and 
Fig. 4, the unit of measurement being a 
millionth of an inch. The stresses produced 
are readily obtained by multiplying by the known 
ratio E of stress to strain, and for this steel 
the ratio is about 3:1 x 10’ in pound and inch 
units. If, then, we multiply by this amount we 
finally obtain the stress distribution across the 
section of the beam as shown by Fig. 4, in 
which the strains are plotted to scale, and the 
stresses are determined by multiplying by the 
modulus E. 


TABLE I, 


—_—_—_—_—_—=_—=—_—_———=—_———_—— eevee 


Strain in Millionths of an Inch per Inch in 


Bending Moment. 


i hh, 


Inch Lbs. Web. 
Top Flange. Bottom Flange. 
14 in. above Centre. At Centre. lin. below Centre. 
10,500 — 41 — 49 —21 0 —?21 
21,000 — 82 — 83 — 42 —1'0 — 40 
| 
31,500 | —124 — 126 — 63 ~1°5 —61 
42 ,000 | —166 — 168 — 85 —2°5 —81 
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Our results show us that the stress across 
the section is a uniformly varying one with a 
zero value nearly at the centre of the depth, as 
may be verified by calculation for this simple 
instance. 

A somewhat more complex case of practical 
importance is presented by beams of concrete 
reinforced by steel on the tension side, which 
are now so largely used in the construction of 
buildings. 

Measurements of strain are not an infallible 
guide to the stress distribution in such cases, 
because concrete has a comparatively feeble 
power of resisting tension, and due account 
must be taken of this in interpreting the results 
of strain measurements. Another example 
taken from my laboratory notebook will make 
this clear. 

A rectangular beam of cement 4°05 ins. wide 
` and 5'9 ins. deep was reinforced by three steel 
rods in. in diameter at a distance of 2 in. 
from the under side as the section shows. The 
beam was loaded by a uniform bending moment 
over its central portion, and strain measurements 
were taken in the direction of the length by a 
roller extensometer. The behaviour of the 
beam was not that of a perfectly elastic body, 
and the strains for equal increments of load 
were not always quite eqyal, as the following 
Table II. shows, in which the applied load 
consisted of two equal forces each of 1,500 lbs. 
applied at distances apart of 18 ins., the beam 
being supported on centres 48 ins. apart, so that 
the bending moment over the central section 
was 1,500 x 15 = 22,500 inch Ibs. 
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are plotted in Fig. 5, and we observe that the 
strains are fairly linear, and the neutral axis is 
above the centre of the beam. The stress 
distribution cannot therefore be proportional 
to the strains over the whole section, since they 
do not balance if such is the case, even 
neglecting the effect of the reinforcement. It 
is usual, in fact, to neglect altogether the 
tensile resistance of the concrete in a beam and 


Extensions 


Compressions 


2000 1000 oO 1000 2000 


Fia. 5. 


assume that the reinforcement takes all the 
tension, but in this example the cement pro- 
bably resists tension to some extent, and we 
can form an idea of the part each material 
plays in resisting the external forces. The 
cement at the time of the test had a modulus 
of elasticity in direct compression of approxi- 
mately 2°56 x 10°, while that of the steel was 
nearly 8 x 10°. 


TABLE II. 
STRAINS MEASURED AT GIVEN DISTANCES FROM THE TOP OF THE BEAM IN INCHES OF 


0'1 1” 2 6” 3” 4" 5” 5.8” 
First loading — 1510 — 1005 — 400 — — 222 888 1445 1865 
Second ,, — 1535 —1015 — 410 — — 218 856 1420 1884 
Third D — 1540 — 1010 — 400 — 5 — 217 856 1442 1885 
Fourth ,, Ba o. i — 1550 — 1005 — 400 — 15 — 209 — 1420 — 
Mean value . — 1534 — 1009 —403 | — 5! —217 | —867 — 1432 —1878 


The measuring instrument was calibrated on 
a Whitworth measuring instruinent at the 
conclusion of these experiments, and it was 
found that a unit of the above table represented 
iygdyoo ins. on a length of 8 ins. The mean 
values of the strains observed in the cement 


These values enable us to calculate that the 
maximum compression stress in the cement is 
1,020 lbs., and the total push it exerts above 
the neutral axis is 5,860 lbs. Again, on the 
assumption that the strain in the steel differs 
little from that of the cement at the same 
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depth, we find that the mean tension stress in 
the steel is 11,000 lbs. per square inch and the 
total pull it exerts is 3,740 Ibs. As the total 
tension equals the total compression the 
remaining 1,620 lbs. must be taken by the 


Bending Moments. 
Cement in compression 
Cement in tension 
Steel in tension . 


cement. The strain measurements also show 
that whatever be the proportion of load borne 
by the two materials the stresses are distributed 
linearly, so that we may readily calculate the 
contribution of each to balance the external 


Fig. 6. 


bending moment, and we find under the 
assumption stated that the concrete takes 
9,290 inch lbs, in compression and 3,560 inch 
lbs. in tension, while the steel takes 9,540 
inch lbs., leaving a balance of 109 inch lbs. 
not -accounted for. The proportion of tension 
to stress taken by the cement is indicated 
to scale by the dotted lines of Fig. 5. If-the 
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steel is strained more than the corresponding 
surface layer of the cement it will take a larger 
proportion of the stress, and in practice it is 
generally assumed to take all the load not taken 
by the compression stress. 

Inch Lbs. 


5,860 x 4 x 2'6 = 9,290 

1,620 x 4 x 3:3 = 3,564 

. 8,740 x (83:3 — 0°75) = 9,5837 
Total 22,891 

Bending moment applied = 22,500 
Difference = 109 


A further example of stress measurement, 
which is described because of its application to 
a More complex case, occurs in an eccentrically 
loaded tension member. Strains along lines 
parallel to the length are readily measured in 
such a case, and afford a useful laboratory 
experiment. Fig. 6 shows the results of strain 
measurements obtained by one of my students 
for the case of a bar 2 ins. by } in. in cross 
section and loaded 1 in. out of line in a testing 
machine. We observe that the maximum 
strain is reached on the side nearest the line of 
action of the load, and gradually diminishes to 
zero at a distance of 0°35 in. from the centre 
upon the other side, and ultimately reaches a 
negative maximum at the greatest distance 
from the line of action of the applied force. 
The mean strain in the bar for a central load is 
also shown by dotted lines, and it may be 
readily verified from the Figure, and also from 
Table III., that the mean strain is substantially 
one-half the sum of the two end strains, a 
result which is made use of in a stress deter- 
mination described below. 

Measurements of this type have been 
frequently applied to determine the stresses 
experienced in bridges, ships, boilers and the 
like, and to avoid the possibility of error, which 
may occur owing to the tacit assumption that 
the stress and strain are uniform over a given 
length, we find that every effort is made to 
attain the ideal condition of measurement of 


TABLE III. 
STEEL BAR 2 INS. By $ IN. LOADED ALONG OnE SIDE. LENGTH UNDER MEASUREMENT 8 INS. 


Extensions. 
Total 
Load. Inner Edge. Outer Edge. Mean. Central Load. 
= ‘Lbs. p 7 Inches Inches. Inches. Inches. a 
400 — °00038 00021 "00022 
800 00159 — '00075 -00042 -00048 
1,200 -0024 — '00112 -00064 -00065 
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the strain over the shortest possible length, in 
fact, to obtain the strain at a point. 

Many noteworthy researches on the strains 
in complex metal structures have been made, 
and one or two examples may be briefly 
described, which, in addition to their intrinsic 
interest, also serve to illustrate some of the 
difficulties to be overcome. 

A recent experimental determination, by 
Messrs. Barraclough, Gibson and others, of the 
strains in the steam drum of a Babcock and 
Wilcox boiler may be taken as a typical 
example of a very difficult problem of strain 
measurement. The shell of such a boiler is 
not only changed in length owing to the applied 
internal pressure, but the initial curvature of 
the plates is also altered in such a manner as 
to cause severe stresses due to bending. We 
have therefore two distinct strain systems of 
importance which are convenient to measure 
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stress at the external surface. At the interior 
surface, where direct measurement was im- 
possible, it was assumed that the variation of 
stress distribution was linear across the thick- 
ness of the shell, and of the same type as that 
already described with reference to an eccen- 
trically loaded tension member. The relation 
already referred to between the mean strain in 
an eccentrically loaded tension member and 
the strain at each side of the bar was assumed 
to hold for the shell plate of the boiler, and 
the stress at any point of the interior surface 
was inferred from the strain so deduced. The 
stress distribution throughout the boiler shell 
was mapped by these means, and the results 
obtained are shown in a graphical manner by 
the longitudinal section (Fig. 7), in which the 
surface stresses are plotted perpendicularly to 
the plate, tension being denoted by dotted and 
compression by firm lines. The stress in the 
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separately and to combine later for determining 
the stress. A principal object of these experi- 
ments was to determine the influence of the 
riveted joints upon the stress distribution, and 
hence longitudinal and transverse sections of 
the boiler were explored by external surface 
measurements of two kinds. The first was 
directed to the measurement of the changes of 
length in the chosen directions, and for this 
work very short extensometers of the well- 
known Marten’s Mirror type were employed. 
The second series of measurements to ascertain 
the changes in the curvature of the plates were 
carried out by mirrors securely fastened to the 
shell of the boiler at short intervals, and their 
angular changes in position under the load 
were observed by reading-telescopes. The 
effects due to bending were determined on 
the assumption that stress is proportional to 
change of curvature, and the direct stresses 
were inferred from the linear relation of strain 
to stress. The algebraic sum of the two 
stresses at a point was then taken as the total 


domed end is conjectural; but in all other cases 
the diagram gives a record of the actual strain 
measurements. 

In these interesting results we can at once 
see that fair uniformity of stress in the material 
is only attained at considerable distances from 
all joints and changes of curvature, and there 
are rapid changes of stress intensity due to 
both causes wherever they occur, usually 
resulting in great increase of stress. Stress 
intensities of two or three times the mean 
value are shown to occur near joints and 
changes of curvature, and the weakness of 
single lap joints and sharp bends is amply 
demonstrated by reference to direct experiment 
and to many cases of boiler failures. It would 
be most interesting to consider at length other 
conclusions deduced by the authors, such as 
the connection between pitting of the plates 
and high stress intensity, did it not draw us 
too far from the subject in hand. It is 
important to note that the principal strains 
in a boiler shell are in the longitudinal and 
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transverse directions, and that the principal 
stresses are simple functions of both. 

As the effects of stresses at right angles in a 
‘ plane will come up again when other methods 
of stress measurement are discussed, it will be 
convenient to discuss this typical case here. 


Fia. 8. 


It can be shown that every possible state of 
stress which can arise at a point in a plane 
lamina may be represented by two stresses, p 
and q, at right angles, and the effect of such a 
Stress system of this type is to cause strain 
which deforms circles into ellipses having 
principal axes in the directions of the stresses 
pandg. The stress distribution at a point in 
a plane may be inferred if the directions of the 
greatest and least strain as well as their magni- 
tudes are determined. If e} and e, are the 
strains in the directions of the principal stresses 
p and q respectively, there is a simple relation 
between them expressed by the equations I. 
and IT.— 

P = E(e, — oe) (L) q = E(e, — oe,) (IL), 
where E and o are constants of which the 
latter has a numerical value for steel in the 
neighbourhood of +. The values of the principal 
Stresses in a plane depend, therefore, upon the 
two principal strains, In the above determina- 
tions the fractional part of the second strain is 
not considered of sufficient importance to be 
taken into account, but its effect is, in general, 
somewhat to decrease the values of the principal 
stresses. It will be apparent that the inherent 
difficulties of strain measurements are very 
considerable, and the effect of the length 
measured is of particular importance in many 
cases, 

This influence may be readily examined if we 
take a circle as our type of unstrained figure. 

The strain per inch of length of a piece of 
steel subjected to a tension or compression 
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stress of 5,000 lbs. per square inch is less than 
two ten thousandths of an inch, and to obtain 
this strain to an accuracy of 5 per cent. for a 
circle of 4, inch in diameter requires measure- 
ments to an accuracy of one hundred thousandth 
of an inch. The strain so obtained is an 
average for the length considered, and it may 
vary in value at each point. If, for example, 
the strain experienced at each point of the 
diameter A B of an unstrained circle (Fig. 8) is 
plotted to a sufficiently Jarge scale upon the 
altered length A! B' it may vary in some such 
way as shown by the curve CD, and the 
measured mean value E F will therefore only 
be true for one point of the diameter, not 
necessarily the centre of the circle, or even 
capable of exact reference. Such cases invariably 
occur at or near discontinuities, and in a simple 
case like that of a small hole in a member the 
strain at the edge of the boundary may be 
several times greater than it is at a distance 
away equal to the diameter of the hole. 
Another possible source of error is due to the 
tacit assumption that a finite circle deforms 
into a true ellipse. It may, however, take a 
somewhat different form, in which, although 
every circular element becomes an ellipse, the 
whole area is not of this type. We may have, 
in fact, a small finite circle, like that shown 
dotted in Fig, 9, within which are inscribed an 
indefinitely large number of smaller circles, each 
one of which becomes an ellipse due to the 


strain, yet the boundary suffers such a distor- 
tion that the magnitudes and directions of the 
principal strains cannot be determined from the 
reference figure. 1 

Similar difficulties may be met with in the 
determination of shear strains, which produce 
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angular distortions of the type represented in 
Fig. 10, in which perpendicular axes O X and O Y 
are deformed by a uniform shear into the 
positions O X! and O Y!. If, however, varia- 
tions of shear stress occur along the axis these 
lines become curves O A, O B, and the change 
of angle at O, which measured the strain, is 
difficult to determine. 

The smallness of the strains is, however, the 
principal experimental difficulty, and in most 
cases this has proved an insuperable obstacle 
to the direct determination of strain distribu- 
tion in metals. For many practical purposes, 
however, valuable information may be obtained 
from experiments on models constructed of 
materials capable of suffering considerable 
deformation without injury to their elastic 
properties, and in this manner many important 
engineering problems have been successfully 
dealt with. 

In this connection it is important to point 
out that the stress distributions, in different 
elastic bodies of similar shape, and with the 
loads upon them correctly proportioned, give 
similar stress distributions provided their 
elastic limits are not exceeded. Unfortunately, 
materials, like india-rubber, which are capable of 
large deformations are not perfectly elastic, 
and there is usually a considerable lag between 
the stress and the strain, which must be taken 
into account. 

This defect of elasticity may be illustrated 
by an experiment in which a block of india- 
rubber was subjected to a compression load 
and its diminution in height noted at con- 


Fig. 10. 


siderable intervals. A compression strain of 
about 8 per cent. at the time of loading 
gradually increased with time, and attained a 
steady value of approximately 9'8 per cent. at 
the end of 26 hours (Fig 11). The load was 
then removed, giving a nearly immediate 
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recovery to within about 1 per cent. of the 
original height, followed by a slow recovery, 
which at the end of another 14 hours brought 
the block to within 3 per cent. of its original 
length, In experiments on rubber, therefore, 
the loads are generally applied for some time 


Percentage decrease in height 


before measurements are taken, and am ple 
time is given to allow a model to recover its 
shape after the removal of the load. 

A considerable amount of investigation has 
been carried out by Messrs. Wilson and Gore 
with models made of india-rubber, and a simple 
example of stress determinations of this kind 
relates to the effects of groups of rivets in 
plates subjected to tension. In these experi- 
ments a plate of rubber is laid upon a table 
with a plate-glass top, there being a number 
of steel balls between the model and the glass 
to avoid frictional resistance. 

The model is marked off with circles of 
suitable diameters, and these latter are photo- 
graphed before and after loading, and the 
negatives so obtained are then placed on the 
table, and the directions and magnitudes of the 
strains are measured with a very accurate micro- 
meter. Having obtained the strains from 
measurements of corresponding parts of the 
two photographic plates, the principal stresses. 
pand q are computed by equations I. and II., 
which, together with the measured directions, 
givean experimental solution. An example of the 
stress distribution obtained is shown in Fig. 12 
(p. 182), in which a tension member has two 
transverse lines of holes filled with india-rubber 
plugs to represent rivets. A considerable altera- 
tion occurs in the distribution of stress in the 
plate owing to these discontinuities, and is 
especially marked along the lines of the cross 
sections passing through the rivets. Great 
increases in the tension stress p occur close to 
the edges of the holes, and a transverse com- 
pression stress q is also caused by the resistance 
of the rivet to compression ; stress distribution 
around each rivet is, in fact, very complicated. 
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Some of the most important modern: researches 
on stress distribution in structures have been 
accomplished by measuring the strains in 
models composed of materials which give large 
deformations with moderate loads, and in this 


Fig. 12. 


country great attention has been paid to the 
stress distribution in masonry dams as a result 
- of the theoretical and experimental researches 
of Professor Karl Pearson and his associates. 

An adequate description of these investiga- 
tions would require many lectures, and only a 
brief mention is possible here of the researches 
published in the Drapers’ Company Research 
Memoirs and the Proceedings of the Institution 
of Civil Engineers. 

The fundamental conception of the ordinary 
theory of stress distribution in a masonry dam 
is based on the assumption that the distribution 
of normal stress across horizontal sections is 
linear; and if this be so, it is not difficult to 
show that the shear stress along the same 
section must be distributed according to a 
parabolic law. Such a theory neglects many 
of the most important stresses which have an 
important bearing on the stability of a dam; 
and measurements by Atcherley and Pearson 
of the strains in models demonstrated the 
existence of stresses of which no account had 
been previously taken,:such as the considerable 
tensional stresses which exist at the angle 
between the vertical and horizontal water 
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faces, and also at the tail of the dam and in 
the substratum under the tail. 

It-is a matter of importance to note that in 
this type of structure the weight of the dam 
itself produces stresses of the same order of 
magnitude as the water pressure on the face, 
and hence the material of a model must be 
such that both the weight and the applied load 
can be adjusted to the proportions in which 
they occur in practice, and yet be of such 
magnitude that the strains from each are 
measurable. « 

After repeated trials a heavy elastic material 
was obtained, made of gelatine, glycerine, and 
colouring matter, which fulfilled these require- 
ments, and models of the cross-sections of such 
well-known structures as the Assouan Dam and 
that at Vyrnwy were constructed, and the 
distribution of strain investigated, especially 
the shear strains, which were measured by aid 
of a goniometer constructed to measure the 
small changes of angles of squares ruled on the 
cross section. Some of the measurements are 
given in Fig. 13, which shows a section of a 
model of the Assouan Dam with the curves of 
shear strain plotted at a few of the horizontal 
sections; and it is evident that the distribution 
of shear stress is not even approximately para- 
bolic, as the ordinary theory indicates. 

The stress distribution in model dams made 
of india-rubber has also been the subject of 
experiments by Messrs. Wilson and Gore; and 
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as india-rubber is not sufficiently heavy to give 
measurable strains due to its own weight, it 
was found necessary to apply loads to every 
part of the model, and so obtain virtually an 
artificial increase in the density to give the 
correct relation between the applied loads 
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representing water pressures and the weight of 
the model itself. 3 

Hach element of the section was therefore 
perforated tə receive a spindle, from which 
weights of the necessary amount were sus- 
pended, and the action of the water pressure 
was imitated by loads directly applied to the 
water faces. The directions and magnitudes 
of the principal strains were determined from 
the changes produced in circles marked on the 
cross section, which latter was photographed 
before and after loading, and the stress distribu- 
tion inferred from measurements of the changes 
in the shapes of these circles of reference. 

The methods adopted in this group of re- 
searches on a single problem of great practical 
importance are thus seen to be widely different, 
both as regards the way in which loads are 
applied and strains are measured; but, in spite 
of this, there is a very substantial agreement in 
the main conclusions as to the stresses which 
are experienced in these structures, and the 
investigations are notable examples of the great 
value of strain measurements where methods of 
calculation are known to be inadequate and fail 
to give accurate information. 

The literature of this branch of science pro- 
vides numerous other examples of technical 
interest which might be suitably referred to 
here, but those cited are probably sufficient to 
show the great scope of this kind of experi- 
mental work for determining the stress distribu- 
tion in proposed structures or in those already 
constructed. 


THE MAPLE INDUSTRY OF CANADA. 


The m2ple leaf is the symbol of Canada. It also 
stands for an industry that is every year rising in 
importance, viz., the trade in maple sugar and 
maple syrup. The fitting up of a sugar camp is a 
paying investment, even at the moderate prices 
prevailing. The manufacture is largely dependent 
on weather conditions. Maple trees well exposed 
to sunlight produce more and richer sap than 
those grown in more shady places. The Sap is 
taken from the trees during the first mild days of 
February or March. The ideal conditions are 
alternate thaw and frost, preferably mild days and 
freezing nights. As long as the air temperature 
remains constant, whether warm or cold, little or 
no sap will flow. When the weather conditions 
are favourable, and a large run of sap is assured, a 
“sugar camp” will yield as good a- return per acre 
as any area of the same size on a farm. 

Maple syrup and maple sugar have been much 
adulterated by the admixture of cane or beet 
sugars and the addition of artificial flavourings, 
but of late years the Minister of the Inland 
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Revenue has been active in enforcing the Foods 
Adulteration Act; and processes have been dis- 
covered by which the presence of cane or beet 
sugars and flavouring matters can easily be detected. 

The delicate, clean flavour of genuine maple 
sugar and maple syrup cannot be reproduced, 
although attempts are made to imitate them. To 
satisfy the requirements of the Adulteration Act in 
Canada, the word “ Compound ” or “ Adulterated ” 
must be placed on the face of the general label in 
type corresponding to the size of the type used in 
printing the other words on the label. 

The methods of handling the sap affect the 
sugar and syrup. Formerly the buckets fixed on 
to the trees to collect the sap were of wood, This 
rotted easily and was difficult to keep clean. Tin 
is now used in the best sugar camps, and there ig 
a sap spout and a sap bucket for each tree. The 
tin spout is inserted in the outer hard bark, and 
does not come in contact with the sap-producing 
fibres of the inner bark tapped. A gathering tank, 
drawn by a pair of horses or yoke of oxen, collects 
the sap, and the men carry the sap from the trees 
to the gathering tank in large tin pails. It is then 
taken to the sugar house, which is best built on a 
hillside so that the gathering tank can be driven 
to an elevation at the side high enough for the sap 
from the gathering tank to run by the force of 
gravitation to the sap-holder placed in a lean-to, 
and thence to the evaporators. If this cannot be 
arranged it is better to build an artificial mound, 
thus raising the sled and tank to an elevation to 
permit the sap to run to the holder and on to the 
evaporator as described. The sugar house is well- 
lighted, and has ample ventilation in order to deal 
with the large volumes of steam escaping from the 
sap whilst boiling. 

The buckets fixed on to each tree hold from 
eight to twelve quarts. The covers are best made 
of tin, and should never lie perfectly flat on the 
bucket as that attracts the heat. a 

The same tree is tapped year after year, but when 
selecting a spot for the cut that is to cause the sap 
to flow out into the bucket hanging ready for it, it 
is better to choose a place that does not show the 
marks of recent tapping. This cut, formerly made 
with an axe, is to-day made with an instrument 
called a “ tapping spoon.” Larger trees require a 
cut two inches deep, but for small trees a short 
cut just through the sap wood is enough. 

The sap is poured from buckets to the gathering 
tanks, thence to the sap-holder, a vessel capable 
of holding some 300 gallons and more at a time. 
A pipe carries the sap from the sap-holder to the 
evaporator. This is best made of heavy grade tin- 
plate, with a corrugated bottom forming several 
compartments. An evaporator three feet by ten 
feet is large enough for a bush of 600 trees. 


Heat spoils the sap, so it must be kept as cool 
as possible when in the sap-holder. The sap is 
strained three or four times during the process of 
collection to keep it free of impurities and im- 
prove the colour. A stop-cock attached to’ the 


134 


pipe leading from the sap-holder to the regulator 
on the evaporator gauges shuts off the flow of sap 
as required. 

Wood is best for the fire, as coal covers the 
bottoms of the pans with a thick coating. The 
syrup is drawn from the evaporator in small 
batches and filtered through flannel or felt into 
a bucket; it is then cooled and poured into a 
settling can. Well-boiled syrup is of a clear light 
amber colour. 

Maple sugar is made by boiling the sugar until it 
granulates. It is generally tested by dropping 
some on some ice. If it cracks when hit it is 
ready. An imperial gallon of syrup will make 
about nine pounds of sugar. 

The manufacturer gets about ten cents (5d.) a 
pound for maple sugar, the retail price being about 
fifteen cents (74d.) a pound. The wholesale price 
of maple syrup is about ninety-two cents (3s. 10d.) a 
gallon, and it is retailed at $1.25 (5s. 3d.) a gallon. 


SPONGE FISHERIES OF THE 
ZEGEAN SEA. 

Sponge fishing is the principal occupation of 
certain islands in the vicinity of Rhodes. The 
industry is carried on in four different ways—by 
fishing with a diving dress, by diving naked, by 
using dredge nets, and by the use of tridents. 
The first two methods give the best results, but 
formerly divers using apparatus, in order to obtain 
larger quantities of sponges, gradually went deeper 
and deeper until they reached the great depth of 
thirty to thirty-five fathoms, with the result that 
accidents became frequent and the Government 
intervened, prohibiting the use of the diving dress. 
These restrictions were, however, removed in 1903. 
The sponge fishers of the islands of the Archipelago 
are bold sailors and able-bodied divers, being 
schooled in these trades from their childhood. It 
is said that some divers can remain under water 
at a considerable depth for two minutes. Dredge- 
net sponge fishing is practised by fishers on small 
cutters, which drag a pocket-like net along the 
bottom of the sea and thus root up all the sponges. 
This method can naturally be made use of only 
when the bottom of the sea is flat, but has the 
advantage of being practicable in very deep water. 
Fishing with tridents is carried on in shallow 
water, the maximum depth not exceeding fifteen 
or twenty fathoms. A large number of fishers 
from the Archipelago proceed to various localities 
where sponge beds are to be found to carry on 
their trade there. Chief among these places are 
the Sporadic Islands, Crete, Cyprus, the Kara- 
manian, Syrian and African coasts, Egypt, 
Tripoli, and even Tunis. At the time when 
fishing with diving dress was prohibited a large 
number of Archipelago islanders who could not 
fish without apparatus emigrated to Greece, and 
also to America, and they engaged in sponge 
fisheries in the latter country, chiefly at Florida. 
The sponges of Asia Minor require about three 
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years to grow and attain a size fit for use. They 
are of three qualities, very fine toilet sponge, 
common and coarse bath sponge, and the sponge 
termed zimoucha, of fine and hard tissue. 


ACQUI AND ITS MUD BATHS. 


Few countries in the world possess such a 
number and variety of mineral springs as Italy, 
but few of these springs can be said to enjoy more 
than local fame. This, however, is not the case 
with respect to the hot sulphur springs of Acqui, 
which, perhaps not so well known in England as 
they deserve to be, are famous throughout all 
Italy. The curative properties of these waters in 
cases of chronic gout, rheumatism, sciatica, and 
other kindred ailments have been known from the 
most remote ages. The writings of the old Latin 
authors throw but little light on the history of 
this little town, the Aque Statielle, which appears 
to have been a flourishing Roman colony until the 
fall of the Empire. 

Sit aated on the north side of the River Bormida, 
528 feet above the level of the sea, in the midst 
of a rich wine-growing and agricultural country, 
Acqui is easily reached in a few hours from Turin 
and Milan. The thermal establishments of Acqui 
are four in number. Two of them are State insti- 
tutions—one for the treatment of military patients, 
and one for the poor. The other two establish- 
ments, viz., the Old and the New Thermæ (Vecchie 
and Nuove Terme), are for the general public, who 
are admitted for the “cure” by payment. These 
institutions are the property of the municipality, 
and are leased to a local company (Societa delle 
Terme d’ Acqui) in connection with the hotels 
adjoining. The three first are situated on the 
south side of the river, about one mile from the 
railway station, and are open from June Ist to 
September 30th. The new establishment, which 
was built a few years ago and is open all the year, 
is situated in the best part of the town. The 
springs are four in number, the most important 
being “La Bollente,” or boiling spring, which 
issues forth under a cloud of steam from a 
temple-like building in the heart of the town; it 
yields 118 gallons per minute at a temperature of 
167° F. Besides supplying the new bathing estab- 
lishment, the hot water is also used for heating 
the building. Some thirty years ago the overflow 
from this fountain was utilised by an enterprising 
market gardener for heating his melon frames 
and asparagus beds, but this practice has been 
abandoned. 

Beyond the Bormida, the spring which supplies 
the Old Therme as well as the two Government 
establishments yields a volume of 98 gallons per 
minute, at a temperature which varies between 
118° F. and 131° F. The waters of both these 
springs are almost identical in constituents, but in 
different proportions. Besides chlorides and sul- 
phates of sodium, potassium and lime, lithia, etc., 
iodine and sulphuric acid, they contain a quantity 


January 2, 1914. 


of organic mineral matter, which probably con- 
tributes greatly to their healing power. In close 
proximity to this spring is a tepid one, yielding 
24 gallons per minute at a temperature of 86° F. 
A cold spring, much used for drinking, called ‘ Il 
Fontanino del Ravanasco,” situated about a quarter 
of a mile distant in the valley of the same name, 
yields nearly half a gallon per minute at 66° F. 

The mud (fango), the therapeutic virtues of 
which have rendered Acqui so famous, is an 
accumulation of vegeto-mineral substances de- 
posited by the waters. Small quantities of an 
earth found in the hillside, probably ancient 
deposits, are added to the mud, which is collected 
in large tanks each containing about one year’s 
supply. The hot water from the spring enters the 
tank at the bottom, and rising through a depth of 
at least 10 feet of liquid mud, is constantly adding 
fresh strength to it. The mud, after it jas served 
in the baths, is not used again for at least three 
years, and is placed in one of the tanks, where its 
lost properties are restored by the hot stream 
flowing through it. Here it is also perfectly 
sterilised. After having undergone this treatment, 
it is taken out as required, and filled into iron 
pails holding about half a hundredweight and kept 
ready for use in a kind of bain-marie. This is 
simply a tank holding several hundred pails 
arranged in several layers, and heated to a 
temperature of 120° F. by a current of hot water 
flowing through them. The pails of hot mud are 
wheeled to the bath-rooms on an iron trolly as 
required. 

The treatment consists in poulticing the affected 
parts of the body in a thick layer of hot mud, in 
which the patient remains twenty-five to thirty 
minutes, or else in burying one half of the body, 
from the shoulder to the foot,in this mud one day 
and the other half the next. The entire body is 
rarely treated at the same time on account of the 
powerful action of the mud. The “cure” usually 
lasts three weeks, and is given under the instruc- 
tions of the medical man attached to the establish- 
ment. The mud bath is followed by one of warm 
mineral water; after this the patient must retire 
to a warm bed for about an hour, during which a 
strong perspiration ensues, 

Compared with the fashionable spas and wadering- 
places in France and Germany, the number of 
visitors to Acqui may appear insignificant; but 
people go there for a cure and not for amusement. 


THE ALUMINIUM INDUSTRY IN 
INDIA. 

The working of aluminium in India is making 
considerable headway, and promises to become one 
of the most important industries. Imports of 
aluminium ingots and sheets into India from 
Kurope and the United States now amount to 
about 500 tons annually. The most important 
potential use of aluminium in India is in making 
vessels for carrying their daily supplies of water to 
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the native houses from the village taps or hydrants, 
or from wells and rivers. On account of the caste 
rules or prejudices, natives of different castes living 
in the same neighbourhood must often go long 
distances apart in order to secure water not defiled 
or monopolised by other castes, and as a rule not 
only the poverty of most of the people but also 
their religious prejudices prevent connecting their 
houses with central taps; and so the use of metal 
vessels or receptacles for obtaining water for the 
many household purposes for which it is required 
is of great importance in the domestic economy. 
When the natives are extremely poor they use 
earthenware vessels, but as their means increase 
they adopt the use of metalware for carrying their 
water. In a prosperous community it is customary 
to see people carrying vessels of copper or brass— 
usually on their heads—between their source of 
water supply and their houses, Of late, however, 
the advantages of aluminium for this purpose are 
becoming recognised, as it is not only much lighter 
to carry, but also much cheaper. As such goods 
are sold by weight, an aluminium vessel of carrying 
capacity equal to one of brass or copper would be 
much cheaper, even if the same prices per pound 
were charged for the metal. Many metal dealers 
are now specialising in aluminium goods, and it is 
said that their profits are very large and that, 
generally speaking, they can allow themselves a 
much wider margin of profit than is obtainable 
for brass or copper ware. Another important and 
rapidly extending use for aluminium in India, is for 
manufacturing cooking utensils, especially kettles, 
gridirons, saucepans, stew-pans, frying-pans, etc. 
It is the opinion of the Director of Industries and 
Commerce of the State of Mysore, who has given 
much attention to the promotion of the aluminium 
working industry in Southern India, that great 
encouragement would be given to a wider establish- 
ment of small plants for working aluminium ware 
if small electric induction furnaces of, say, ten to 
twenty pounds capacity for melting the aluminium 
could be introduced. The Government of 
Southern India would doubtless be willing to 
co-operate to encourage the sale of such 
furnaces. As the demand for aluminium ware 
in India promises to increase faster than the 
local establishments for working it can keep pace, 
there might seem to be an opportunity for manu- 
facturers of aluminium to sell in this market, not 
only the raw material of ingots and sheets, but also 
finished articles, such as water-carrying vessels 
and cooking utensils. The chief centres of the 
aluminium industry in India are Madras and 
Bombay, but it is probable that it will extend by 
a rapidly increasing number of small establish- 
ments to various towns throughout India. Such 
small establishments are chiefly near the eastern 
coast between Calcutta and Madras. The local 
working of aluminium was first started in the 
Madras School of Arts in 1898. Since then a large 
business has developed, and in 1903 it was taken 
over from the Madras School of Arts by a private 
company. i 
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THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Trade Booms.—Use of the word “boom” to de- 
scribe a strongly active state of trade has not been 
encouraged in textile quarters during the last few 
years. The word is conceived to have dangerously 
inflammatory effects upon the minds of outsiders 
and hangers-on, and to be responsible for hastening 
the comings and intensifying the miseries of trade 
slumps. When trade does improve to a remarkable 
extent it is customary to affirm that the improve- 
ment is absolutely not a boom, and not an 
improvement that will last; although the word 
boom may be freely used of the movement after it 
is over. This policy upon the part of men whose 
interest lies in smooth and steady trading is at all 
events intelligible, for it is not for the best that 
trading operations should suffer confusion with 
those of the Stock Exchange. An upward move- 
ment has to last a certain while and become 
sufficiently general to be identifiable as a boom, 
even to the most experienced of traders. The 
point has its bearings upon the theory of trade 
booms advanced before the Statistical Society by 
Mr. D. H. Robertson, in which a connection was 
traced between the longevity of booms and the 
time requisite to install new machinery to meet 
the enlarged demand for goods. The cautious 
man does not increase his plant until the new 
demand is well established, and there is the 
evidence of the last cotton - spinning boom in 
Lancashire to show that the incautious provide 
funds for new mills after the impetus has expended 
itself. The ease and quickness with which new 
machinery can be installed varies with several 
factors, and the position is different in the 
separate branches of textile industry. The element 
of floor space is important, and in some directions 
room has been so economised that much more 
machinery can be put into an existing set of 
premises, Even more important than the size of 
buildings is the matter of motive power. A new 
steam-engine means a formidable expense, and 
manufacturers, who will freely extend up to the 
limits of their horse-power, delay long over buying 
new engines. Possibly enough the increased supply 
and use of public electrical power will remove this 
obstacle to quick expansion more completely than 
has been done hitherto. The commitments of the 
textile machine-makers affect the quickness with 
which extensions can be made, and as English 
machine-makers work largely for export the buyer 
is at the mercy of international conditions. The 
time necessary to provide new machinery is thus a 
fluctuating quantity, and there are other matters 
than those strictly pertaining to demand and to 
mechanism wielding an influence upon the minds 
of manufacturers. The prospect of a small cotton 
crop, with the accompaniment of dear raw material, 
may: serve as an effective deterrent. There are 
such things as sectional booms, affecting, for 
exainple, Egyptian but not American cotton, or 
stimulating weaving without bringing profits to 
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the spinning branch. ‘Textile trade booms are 
susceptible to so many influences that a minute 
examination might advisably be made of the 
circumstances surrounding each. 


Trade in Wool.—Now that it has disappeared, no 
attempt is made to deny the existence of a boom 
in the wool industries between 1909 and mid-1913. 


Trade fell off badly in June, and hopes of the usual” 


revival in October were disappointed, so that last 
year closed on a worse situation than has been 
seen for ten years past. The main sufferer is the 
worsted branch of the industry, and of the direct 
causes of the failure none is more apparent than 
the Balkan War, with its reflexes on Austrian, 
German and Russian trade. It is not, however, 
widely believed that 1914 is to be another 1908. 
Always prolific in similes, the wool market is 
inclined to regard the present pass as the cold fit 
following a debauch. Adiaifs are expected gradually 
to recover their normal course, but are not expected 
to return soon to such prosperity as that of the 
preceding four years. Both the near and the 
distant export markets have given proof of the 
reality of the stringency of money, and exporters 
of semi-manufactures to the Continent are now 
habituated to the receipt of letters asking for a 
prolongation of credit. As the interest on overdue 
accounts runs at 5 per cent., and as much of the 
money owing is costing 6 per cent. to the creditors, 
impatience under the delay is natural. 


Flameproof Fabrics.—The regulations under the 
Fabrics Misdescription Act aim principally at 
abuses of confidence in the sale of flannelette, but 
they apply without exception to fabrics at large. 
They would seem to be more applicable to goods 
of the flannelette class than to some others which 
are occasionally sold as fireproof. A sample not 
less than one square yard is to be taken, and, after 
being three times washed, soaped, dried and ironed, 
is to be hung up without folds or creases. The flame 
of a wax taper 4 to .8, inch thick is to be brought 
into contact with the sample one inch above its 
lower edge, and to remain in contact for a minimum 
of twelve and a maximum of fifteen seconds. If 
the sample is not thereby set alight, or if it burns 
without flame, or only with a converging flame 
which dies out without spreading, the fabric may 
legitimately be sold as uninflammable. In outline 
the method follows that adopted by the British 
Fire Prevention Committee in making a series of 
tests upon selected fabrics a few years ago, and it 
deals with conditions with which few manufacturers 
have experience. The method may not be above 
criticism from the scientific point of view. There 
may be differences of some appreciable importance 
in effecting the contact, e.g., in flattening the flame 
against the fabric or in making light touch with 
the outer wall of the flame. Then purists will 
observe that fabrics, even though dried and ironed, 
are by no means alike in respect of absolute 
dryness, and may contain one degree or another 
of hygroscopic moisture: The flaws are, perhaps, 
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of no great consequence, apart from the possibility 
of their accounting for different results from 
separate tests made upon the same sample. The 
regulations are framed for articles intended to be 
washed, but the cotton and jute cloths fireproofed 
for use as hangings and the canvas fireproofed for 
scenic use on the stage are not made or intended 
for washing. In practice, few wearing fabrics 
other than flannelette are ever described as non- 
inflammable, or are seriously affected by the Act, 
so that some interesting discrepancies of inflamma- 
bility are of no immediate concern. One set of 
published tests goes to show that some flannelettes 
are actually less inflammable than some sorts of 
mixed cotton and wool goods. 


New Fancy Lace—The method by which a new 
form of fancy lace is being made by a Nottingham 
firm is described as an adaptation of calico printing. 
Its effect is to leave the design in high relief upon 
a groundwork of plain net. Different colours, or 
bronze powders, can be used to make the figure, 
which can be finished off with outlines of thread. 
A pliable composition is employed so that the 
figures are penetrable by the needle, and the 
process may be considered as an extension of 
others already in vogue. The spotting of nets for 
veils has been done by methods analogous to 
calico-printing, and large quantities of muslins 
have basen treated by printing upon them a design 

-in adhesive composition and sprinkling over the 
whole a dust of short cotton fibre, thus ang a 
fair imitation of a woven effect. 


Carriage of Silk.—Silk traders have grumbled 
for time out of mind against the hard fate 
that compels their goods to bear far heavier rates 


of railway carriage than the competing articles © 


that take the place of silk. No redress has been 


forthcoming, but there should be good hopes of a. 


readjustment now that the Silk Association, Silk 
Club and Silk Section of the London Chamber of 
Commerce, acting in concert, have enlisted the 
attention of the Board of Trade. Mr. Frank 
Warner has traced the selective treatment back to 
the Carriers’ Act of 1820, a measure passed to 
define the responsibility of mail-coach proprietors 
and country carriers before the railway system was 
developed. Silk and any goods made with silk 
were classified with bank notes, coin, china, and 
works of art, as articles for which responsibility 
could not be accepted unless at a special charge 
for insurance, and whatever may have been the 
justification in former days there is little enough 
now that both the methods of carriage and the 
place of silk in the industrial economy have funda- 
mentally changed. The grievance is one which 
unites the whole trade, and its irrationality is 
acutely felt. There are cotton yarns that are more 
expensive than any silk thread, and the typical silk- 
woven goods of this day are cheap ones, costing 
materially less per yard than fine worsteds. Silk 
is not nowadays more liable to be stolen in transit 


than other textiles, and on the whole it is rather . 
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less liable to take damage than the rest. The 
railway companies, indeed, have the excuse that 
consignments are relatively small, and their differ- 
ential treatment has assisted to keep them so. It 
is, however, a material that does much travelling 
in course of its importation, throwing,. dyeing, 
weaving and finishing, and the successive sur- 
charges bear upon it with great detriment. In-one - 
light the cheaper rates at which English railway 
companies are content to carry articles nof silk, 
but serving the same purposes, amount to a bounty 
upon an already favoured form of competition. 


Mill Names.—A daily paper has taken note of 
the nicknames found by cotton-workers for their 
employers’ mills, and has shown that sometimes 
these reflect upon the owner and sometimes upon 
a peculiarity of the establishment. Many of these 
are mordant, like “ Physic” for a mill founded by | 
a medical man, and “Butter Tub” for another. 
started by a grocer. The official names for mills - 
not seldom betray the founder’s’ ideals, The 
number called Providence, Industry, Perseverance, 
and Commercial, must be more than a few, and 
there is a significant recurrence of names like 
Victoria and Albert. Local situation gives mills 
names like Canal, Wharf, Mount, and Prospect, or 
names more redolent of the soil. What strikes a 
visitor about the names of the newer mills founded 
by companies in Lancashire is the prevalence of 
short or monosyllabic titles. Don, Bee, Pine, Lime, 
Star, Oak, Vine, and Owl, are only a casual few 
out of the number, and Alpha, Era, Holly, Hagle, 
and Eclipse, are barely more burdensome. If the. 
names scarcely reach the picturesque standard 
attained in mining camps, they do subserve a. 
practical end. Mill names are stamped upon mill | 
property, and a word of three letters upon the side 
of a skip of weft is legible and decisive upon the 
point of ownership. If consigners of raw materials. 
could confine themselves to an equal terseness and - 
individuality in marking their bales the: recipients. 
would be much rejoiced. At the point of origin 


the bales may leave little to be desired in the | . i 


way of legibility, but thousands of bales. arrive 


yearly bearing only cryptographic shadows of ` 


marks, intelligible to no man who has not acquired 
a sixth sense. 


EM PIRE NOTES. 

The Jubilee of Canadian Confederation. — sites l 
celebrate the Jubilee of Canadian Confederation: 
which was accomplished after many years of 
struggle on July ist, 1867, it is proposed to hold | 
an international and inter-Imperial Exhibition in , 
Montreal in 1917. The arrangements are in the 
hands of Mr. W. Leonard Palmer, who. has-been . 
in communication on the subject with Lord 
Strathcona, Earl Grey, Sir Charles Tupper, and 
other leading men interested in the Dominion. _ 
Lord Strathcona says: ‘The proposal ‘for cele- _ 


-brating the Jubilee of Canada by means of an 


international exhibition in- Montreal has: my 
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warmest approval.” He is sure that “all 
Canadians will combine to make it a success, and 
all parts of the Empire will co-operate in order to 
make the occasion memorable in the annals of the 
British race.” In this view he is supported by 
Earl Grey, who thinks that “such an exhibition 
cannot fail to impress the whole world with the 
astonishing progress that Canada has made.” 
Montreal, the commercial metropolis of Canada, is 
naturally selected as the site of the exhibition. It 
is proposed to locate the exhibition as near as 
possible in the centre of the population, east and 
west, of Montreal, on a site of 200 acres. Plans 
have been prepared by Mr. Septimus Warwick, 
Member of the Council of the Royal Institute of 
British Architects, which provide for a wide 
avenue running through the centre of the grounds, 
to be called Confederation Avenue, with three 
intersecting avenues. On the right of the main 
‘avenue the buildings will be devoted to Canada, 
with its nine Provinces, and to other countries, 
states and colonies of the New World. On the 
left are to be the buildings for Great Britain, 
the other Dominions and foreign countries of 
the Eastern Hemisphere. In the centre will be 
Strathcona Square, and the other two squares at 
the points of intersection of the avenues will be 
called “ King George V.” and “Jacques Cartier ”’ 
respectively, Two wide roads, running parallel to 
Confederation Avenue, are to be called Avenues of 
the Old and New World, and the four cross roads, 
“ International,’ ‘ Imperial,” ‘Laurier,’ and 
“ Borden ” Avenues. Provision will be made for 
the transport of the public and for their general 
convenience and pleasure. It is hoped that full 
opportunity will be taken by the manufacturers 
and merchants of Great Britain to bring their 
products before the attention of the numerous 
visitors that are expected not only from Canada 
but from the United States and all parts of the 
world. It is estimated that the cost of the 
exhibition will be about one million sterling, 
which will be a moderate expenditure in view of 
the results, both commercial and Imperial, which 
are likely to follow the holding of so important an 
exhibition. 


The Boring of Mount Royal.—The enterprise of 
the Canadian Northern Railway Company in 
constructing a tunnel through Mount Royal, the 
hill which has given Montreal its name, has, during 
the past month, been crowned with its initial 
success. Fifteen months ago boring operations 
were begun on both sides of the mountain, duriog 
which the work of tunnelling has been carried 
forward by day and night shifts continuously. 
Visitors to Montreal have often been alarmed at 
the sound of blasting beneath the city, until they 
were told that this came from the work which was 
being done in the course of constructing the 
tunnél through the mountain, by which the C.N.R. 
proposed to open a new suburb for Montreal’s 
rapidly increasing population. Arrangements had 
been made for carrying forward the boring opera- 
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tions at both sides of the mountain so as to effect 
a juncture as nearly as possible in the centre, 
Since December ist the two gangs, one in 
each boring, began to realise that the moment of 
connection was approaching. To be the first to 
pierce the wall of stone dividing the parties of 
workers therefore became an object of ambition. 
Neither party, however, appears to have gained 
any special advantage over the other, as on 
December 9th the 2-in. drills, bored from each 
tunnel, met about half-way through the final 
16-ft. barrier, and at 7.2 am. on December 10th, 
at a spot exactly under the mountain’s highest 
point, after a final blast of dynamite, Mr. 
Charles Phillips, the night walking-foreman of 
the eastern division gang, leaped through the 
aperture that had been made, and so was the 
first man to cross the demolished rock barrier 
and to demonstrate the succéss of the plans of 
the engineers, under whom the task of piercing 
the mountain had been so well carried into effect. 


Saskatchewan Reclamation Project.—A remark- 
able reclamation project is proposed to be 
undertaken in the Province of Saskatchewan, by 
which a large track of arable land may be secured 
from the Cedar Lake, and thousands of acres 
around Moose Lake and Le Pas, which are subject 
to constant floodings, may be drained. The 
proposal is to lessen the waters of the Saskatche- 
wan River. For this purpose some members of 
the Hydrographic Department of Ottawa, with a 
body of men, have been carrying out a series of 
investigations at the Demecharge Rapids, situated 
between Cross and Cedar Lake, where they found a 
submerged wall of rock about a mile long, with 
deep water on both sides. It is considered that by 
blasting this rock and digging a canal around the 
Grand Rapids, at the mouth of the river, it will be 
possible to lessen the level about 19 ft. If this be 
done, it is calculated that about 40 million acres 
of the best agricultural land would be reclaimed. 


Asiatic Immigration.—The question of Asiatic 
immigration into our oversea Dominions is one 
that is exercising the minds of statesmen, not only 
in these Dominions, but in India and in the United 
Kingdom. There appear to be three points of view 
from which the subject is being regarded. There 
is, first, the opinion, strongly held by many in this 
country, that every British subject has an inalien- 
able right to enter and, should he desire to do so, 
to settle in any part of His Majesty’s Dominions, 
provided that he is not likely to prove, in person or 
character, an unsuitable immigrant, and that the 
question of race or colour should not affect this 
right. The second point is that each self-governing 
Dominion has the right and should exercise the 
power, irrespective of outside considerations, 
whether Imperial or otherwise, to regulate its 
immigration policy according to its own ideas and 
needs. And there is a third point of view, that 
some middle course should be found which, while 
generally recognising the right of British subjects 


January 2, 1914. 


to enter and settle in any part of the Empire, would 
regulate the exercise of that right, in the case of 
the Asiatic subjects of the Crown, by the specific 
requirements of the Dominion in question. That 
is, it would, if possible, effect a compromise between 
the ultra-Imperial and ultra-national ideas held by 
those who argue for the first or the second view. 
The Commonwealth, in adopting a white Australia 
policy has, so far as that country is concerned, 
settled the question, and, apparently, without 
occasioning any serious disagreement with the 
Asiatic portion of the Empire. But the cases of 
South Africa and the Dominion of Canada are 
different. Already considerable numbers of our 
Asiatic fellow-subjects have settled in these 
countries. In South Africa the number is very 
large and is increasing by natural means. It is 
evident that the proportion of Indians to Europeans 
in the Union is so large as to justify the apprehen- 
sion of the Union Government and people as to its 
further increase. The question of how to limit or 
to control this increase is one that, in view of the 
feeling in our great Dependency, will require to be 
met with the utmost prudence and care. It is 
unfortunate that at the moment when South 
Africa felt it necessary to take some steps in 
dealing with this problem, Canada also should be 
entering upon a policy of restraint, which, so far 
as British Columbia is concerned, affects the intro- 
duction of European as well as Asiatic immigrants, 
but which is specially designed to apply to the 
latter. It is not only desirable but in the highest 
degree important that the whole question should 
be faced in the spirit of compromise and of the 
mutual interests of all the parties concerned. 


Labour Conditions in the Dominions.—In view 
of the evident and increasing scarcity of employ- 
ment in industrial centres in Canada, which must 
continue until the end of the winter season, and in 
order to prevent undue competition in the labour 
market, the Canadian Government will not only 
require immigrants to be in possession of landing 
money (50 dollars=£10), but to satisfy the immi- 
gration officials, at the ports or places of arrival, 
that they have sufficient means to maintain them- 
selves during the winter months or are going to 
friends who can assist them. But notwithstanding 
this stringent regulation, and the setback from 
which Canada has -suffered during the last few 
months, it is satisfactory to note, from the report 
of the Canadian Department of Labour, that there 
was an improvement in labour conditions in 
September and that the prospects of the coming 
season are good. By a new Federal Order in 
Council, applying to British Columbia, to which 
some reference has been made in a previous para- 
graph, labourers and artisans of all nationalities 
except Chinese are prohibited from entering that 
Province via Pacific ports or the United States. 
The Chinese are allowed to enter, as usual, by 
paying the 500-dollar (£100) poll-tax. This order 
has given rise to a good deal of criticism, as although 
it is designed to prevent a glut in the labour market 
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and to relieve the Indian immigration problem, it 
prohibits the landing of British workmen from 
Australia or New Zealand. In the latter countries, 
however, the general labour conditions are favour- 
able, especially on the land, as the demand for 
workers in the country districts during the present 
season is very large. This applies to all the Aus- 
tralian States and to New Zealand, and concerns, 
in some of them, the building trades and other 
industries. There is a constant and universal 
demand for female labour, especially for domestic 
servants, and an increasing demand for British 
lads. A number of boys who went out a few months 
ago with Mr. Thomas Sedgwick haveall found homes, 
and the reports by Mr. Sedgwick in regard to the 
openings for selected town lads of from sixteen to 
twenty years of age, are very encouraging to those 
who are desirous of helping young fellows who 
have been or are still following blind-alley employ- 
ment in London and other large cities. 


Cotton Damping in the Punjab.—Theré is an 
interesting and important note issued by the Punjab 
Agricultural Department relative to the practice in 
India of damping cotton to increase its weight, 
thereby reducing its value and spoiling its colour. 
This practice, it is affirmed, will in time act injuri- 
ously on those who employ it, and will, if persisted 
in, ultimately bring Punjab cotton into disrepute 
and lead to a fall in prices. The Department, 
therefore, hope that the zamindar and village 
dealer “will in future refrain from storing his 
cotton in a water-course or other damp place, and 
will deliver it to the ginning factories with no 
more moisture in it than it contains when picked ; 
and that the cotton-press owner will refrain—both 
in the case of his own cotton and in the case of 
cotton that he is pressing for others—from placing 
the cotton on a wet floor before pressing, and still 
more from playing a hose upon it.” Surely a wise 
and prudent warning, if the Indian cotton trade is 
to be a permanent and progressive industry. 


: OBITUARY. 


JAMES BARR Rosertson. — Mr. James Barr 
Robertson died on December 26th at a nursing home 
in London, after a short illness, at the age of seventy- 
six. Anative of Dumbartonshire, he was for many 
years connected with an American mercantile firm 
in Shanghai, where he took an active part in the 
work of the local Asiatic Society. Subsequently 
he lived in the United States, first in California 
and later at Washington, and he returned to this 
country in the ’eighties, when he became well 
known in the City, being chairman of the Hast 
African Rubber Plantation Company, and a director 
of five other companies. He was an ardent bi- 
metallist and an authority on currency problems: 
a paper which he read before the Indian Section 
of this Society on one aspect of these questions 
was reproduced, without his knowledge, as part of 
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a Blue book issued by the United States Govern- 
ment. In 1893 ho read a paper on ‘‘ The Currency 
Problem,” before the Indian Section, and for this 
he received a silver medal. In the following year 
he read a second paper on “ The Indian Currency,” 
and in 1903 he read a third paper on “ The Currency 
Policy of India,” both before the Indian Section. He 
also contributed occasional letters to the Journal. 
He was elected a member of the Society in 1905. He 
was also one of the oldest members of the Oriental 
Club, having joined it in 1873. 


GENERAL NOTES. 


CHADWICK PUBLIC LECTURES.—A course of 
three lectures on “Vaccination in the Light of 
Modern Experience,” will be delivered by Dr. 
Killick Millard, D.Sc., Medical Officer of Health, 
Leicester, on Wednesdays, January 21st and 28th, 
and February 4th, at 8.15 p.m., in Toynbee Hall, 
28, Commercial Street, E. Information concerning 
these and future Chadwick lectures may be obtained 
of the secretary, Mrs. Aubrey Richardson, at the 
offices of the Trust, 8, Dartmouth Street, West- 
minster. 


AGRICULTURE IN ERITREA.—The uplands of the 
Italian colony of Eritrea, ranging from 5,000 to 
7,800 feet above sea-level, have a temperate climate 
with rain from May to September. The lowlands 
and the littoral vary up to 5,000 feet in height, and 
have a torrid climate with rain from November to 
March, In the uplands are grown durrah (Indian 
millet), barley and other grains, peas, vegetables 
and grass, while peaches, figs, grapes and mul- 
berries are grown at Asmara, 7,970 feet above sea- 
level. In the lower regions are grown durrah, 
tobacco, cotton, vegetables, fruits and other 
tropical products. There are few Europeans 
engaged in agriculture, those who do follow this 
occupation being chiefly artisans or former soldiers, 
who cultivate with native labour the estates given 
them by the Government. The native farmers 
plant in the same ground every second year; and 
their crops range from four to twelve times the 
seed sown, according to the quantity and time of 
the rains. The natives engage in cattle-breeding, 
and the colony contains about 300,000 bullocks. 
Water is generally found at a depth of thirteen to 
thirty feet; The chief industry besides cattle- 
breeding is fishing for mother-of-pearl and other 
shells in the Dahallah Archipelago. The colony 
is in direct communication with the Sudan and 
Abyssinia, and its coast is only about 186 miles 
distant from that of Arabia. 


PILGRIMS TO Mecca.—The Sanitary Administra- 
tion of the Ottoman Empire has recently issued a 
statistical statement of the number of Mohammedan 
pilgrims who travelled to Mecca via ports on the 
Red Sea during the Mohammedan year 1330, which 
corresponds almost exactly to the calendar year 
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1912, These pilgrims do not include the many 
thousands who travel to Medina and Mecca via the 
Hedjaz Railway and-other overland routes, but 
they will serve to show the magnitude of the 
annual pilgrimage to the Mohammedan holy cities 
in Arabia. The total number of pilgrims arriving 
by sea was 83,995, of whom 83,295 came to J eddah, 
688 to Yambo, and 12 to El-Wedj. One hundred 
and ninety-eight vessels were engaged in carrying 
pilgrims, and of these 184 were under the British 
flag, 22 Russian, 13 Dutch, and 29 Ottoman. The 
origin of these pilgrims is interesting. The largest 
number came from the Far East, which includes 
India, the Malay Archipelago, Sumatra, Java, and 
Japan. 


Tur Cuinr Crops oF RuopEsia.—Maize or 
‘‘mealies”’ is the staple product of the country, and 
will continue to be so for some years. It is one 
of the most easily cultivated and certain crops. 
Beans, ground-nuts, and Irish and sweet potatoes 
are staple rotation crops. From experiments it 
has been conclusively proved that a variety, of 
other crops, such as linseed, flax, and other fibre 
plants, can be successfully cultivated and may 
become staple products of the country. Linseed 
and ground-nuts are likely to be extensively culti- 
vated for their oils. Cotton of a high quality is 
also being produced on a small scale, and it is 
hoped that in a few years this plant will be 
profitably grown in certain districts of the country. 
Oats are grown under irrigation and harvested as 
oat hay, for which there is a good market. Wheat 
and barley are also grown as winter crops under 
irrigation, the demand being greatly in excess of 
probable supplies for some years to come, Experi- 
ments tend to show that limited areas of winter 
cereals will be grown on the granite veld without 
irrigation. 


THE SCHOOL oF COMMERCE AT Lyons,—The 
students of the Lyons School of Commerce are 
organising the fifth congress of the French Schools 
of Commerce, to be held in Lyons on September 
17th to the 20th, 1914, during the International 
Urban Exposition. The Lyons School not only 
trains for general business, banking, ete., but has 
a thorough course in silk manufacturing. In the 
two years the student learns the art of weaving in 
a practical workroom containing thirty-five looms, 
including a loom for making tulles, twelve hand- 
looms for special tissues, gauzes, plain and fancy 
velvets, and heavy brocaded upholstery silks. In 
another room spinning and reeling silk, twisting 
yarns, silk throwing, hand and machine warping, 
etc., are practically demonstrated. This training 
is supplemented by the study of mechanics, history 
of textile decoration, industrial legislation, political 
economy, book-keeping, and foreign languages, A 
more limited one-year course is also given. The 
School of Commerce of Lyons has been of great 
value to the silk industry of the city, as is clearly 
shown by the large number of students who are 
now well-known silk manufacturers. Its students, 
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in fact, are found in nearly every silk concern of 
any importance in Lyons. The courses in silk 
manufacture described are open to foreigners, as 
well as to French people. 


A MODERN PaPER-MILL IN CHINA.—A modern 
paper-mill established by Chinese capitalists at 
Kongmun, a city on tide water in the Pearl River 
delta, has recently been put into operation. The 
plant has been in course of erection for some time 
under the direction of a Japanese company. The 
mil} has a capacity of about fifteen tons of paper 
per week. It is using rags and rice straw for its 
pulp, and the quality of the output, so far, is 
considered very satisfactory. The supply of rags 
is fair in quantity, while the supply of rice straw is 
practically without limit, the only question being 
that of price for the product, and the price at 
present is satisfactory. The new mill has the 
advantage of water transportation for both its raw 
materials and its output. 


Imports OF FRENCH WINE-MAKING MACHINERY 
to SOUTH AFRICA, —The French consul-general at 
Cape Town, in a recent communication to his 
Government, states that South Africa is fast be- 
coming an important market for agricultural 
appliances of every description. No expense, he 
states, is spared by the farmers of that country 
in providing the best and most “up to- date” 
machinery or implements obtainable for their 
industry. He also deplores the fact that of a total 
amounting to 5 millions of francs (£200,000), the 
value of the agricultural machinery imported in 
1911, France only figured to the value of 66,425 
francs (£2,657). The principal machinery imported 
from France during that year was wine-presses, 
which figured to the value of 61,400 francs (£2,156), 
of a total of 92,900 francs (£3,716), or more than 
two-thirds of these machines. The principal imple- 
ments imported to the colony are ploughs, reaping 
and harvesting machines, drills, pumps and mills. 


THE PEARL-SHELLING InDUSTRY OF WESTERN 
AUSTRALIA.—In Western Australia the centres of 
this industry are Broome, Cossack, Onslow, and 
Shark Bay. There are two distinct species of mother- 
of-pearl shell exported. The principal trade is 
done in the large shell (Meleagrina Margaritifera), 
limited in distribution to tropical waters, and 
extending in habitat from Exmouth Gulf north- 
wards. It is used for the larger manufactured 
articles, such as dessert and fish knife and fork 
handles, large buttons, and inlaid work. The 
largest and finest pearls are obtained from it. 
The second species is that known commercially 
as the Shark’s Bay variety (Meleagrina imbricata). 
It is of smaller size, and used chiefly for the 
manufacture of small buttons. The pearls found 
are of varying size. The Shark’s Bay pearl shell 
is collected by dredging in the deeper waters, and 
gathering by hand from the shallow banks at low 
tide. In October, 1911, a pearl valued at £3,000 
was obtained at Broome. 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

January 21.—W.S. Rocers, ‘“ The Modern 
Poster: its Essentials and Significance.” JOHN 
Hassa, R.I., will preside. 

January 28. — Epwarp F. Srranes, R.E. 


(Hon.), ‘‘Japanese Colour Prints.” His 
Excellency the Japanese Ambassador will 
preside. 


FEBRUARY 4.—WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.S., M.I.Automobile Eng., ‘‘ Motor 
Fuels, with Special Reference to Alcohol.” 
Str BovERToN REDWoOD, Bart., D.Sc., F.R.S.E., 
F.C.S., will preside. 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

JANUARY 15.—CoLoNEL T. HoLBeIN HENDLEY, 
C.I.E., “Indian Museums: a Centenary Re- 
trospect.” Tae Ricut Hon. Lord Reay, K.T., 
G.C.S.I., G.C.I.E., will preside. 

FEBRUARY 12.—Masor Percy MOLESWORTH 
Syxss, C.M.G., C.I.E., “‘ Khorasan: the Eastern 
Province of Persia.” 

Marcy 19.—Mrs. PATRICK VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APRIL 23.—Grorce C. Bucuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” i 

May 7. — Sır James M. Dovie, 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.1., C.LE., Member 
of the Executive Council, Bihar and Orissa, 
‘¢ The Indian Census.” 


K.C.8.1., 


COLONIAL SECTION. 

Tuesday afternoons, at 4.30 o'clock :— 

FEBRUARY 3,—Sir Rosert W. Perks, Bart., 
Assoc.Inst.C.E., “The Montreal, Ottawa, and 
Georgian Bay Canal.” 

Marcu 8.—(To be announced later.) 

Marcu 31.—Dr. F. MorLwo Perks, F.LC., 
F.C.S., “ The Oil Resources of the Empire.” 

“May 25 (Monpay).— Masor E. H. M. LEGGETT, 

R.E., D.S.0., Managing Director, British East 
Africa Corporation, “ The Economie Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Sır Wirram Apney, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 

Sır Srpnzy Ler, B.A., D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 
“ Shakespeare’s Life and Works.” (Aldred 
Lecture.) 
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A. J. WALLIS-TAYLER, 
“The Preservation of Timber.” 


GEORGE Henry Gass, “ The History of the 


Microscope.” 

R. A. PEDDIR, “ The History of gacuk 
Printing.” 

HERBERT BATSFORD, 
Book.” - 

T. Brick PHILLIPS, “ Rural Housing.” 

W. B. Borromuey, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘“ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Ernest Kingurn Scorr, A.M.Inst.C.E., 

| M.LE.E., “ Electric Train-Lighting Systems.” 


“« The Srcduetion: of a 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 

SIR CHARLES WaLDstsIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, “The Relation of In- 
dustry to Art.” Three Lectures. 

January .19, 26, February 2. 

Josepa PENNELL, President of the Senefelder 
Club, “ Artistic Lithography.” Three Lectures. 

February 16, 23, March 2. 

WILLIAM ARTHUR Bons, D.Sc., Ph.D., F.R. S., 
Professor of Chemical Technology, Impera 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 

Wittram Bourton, M.A., F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


JUVENILE LECTURES. 
Wednesday afternoons, at 5 o’clock :— 

R. P. Howarave-Granam, M.I.E.E., Demon- 
strator in Electrical Engineering at -the City 
and Guilds of. London Technical College, 
“ Electrice Vibrations and Wireless Telegraphy.”’ 
Two Lectures. The Lectures will be fully 
‘illustrated with simple experiments. 

J anuary 7, 14. 


COBB LECTURES. 
Tuesday afternoons, at 4.80 o'clock :— ‘ 
H. Poongcer Greene, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. . 
May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 

MONDAY, JANUARY 5...Réntgen Society, Middlesex Hospital, 
Mortimer-street, W., 8.15 p.m. Dr. Jean Clunet, 
“ Histological changes produced by X-rays on 
Animal Tissues,” “ Destructive and Hyperplastic 
Action of X-rays,” ‘ Practical Consequences in 
regard to Radio-[herapy and Provection of the 
Radiologist.” 
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Chemical Industry, Society of (London Section), at 
‘the Chemical Society, Burlington House, W., 
S8p.m. 1. Mr. J. L. Strevens, “The Viscosity of 
Oils.” 2. Mr. L. T. Wright, “On the Oxygen 
Content of Gases from Roasting Pyrites.”. 

Geographical Society, Burlington-gardens, W., 
3.30 p.m. (Juvenile Lecture.) Mr. C. Carus- 
Wilson, ‘‘ How some Rocks are Made.” 


TUESDAY, JANUARY 6...Royal Institution, Albemarle-street, 

W., 3 p.m. (Juvenile Lecture.) Professor H. H. 
` Turner, “ A Voyage in Space.” (Lecture V.) 

Photographic Society, 35, Russell-square, W.C., 
8p.m. Mr. H. A. Sanders, ‘‘The Fascination of 
Natural History Photography: A Chat with 
Would-be Beginners.” ; | 

Colonial Institute, Whitehall: Rooms, Whitehall- 
place, S.W., 3.39 p.m. (Juvenile Lecture.) Mrs. 
Henshaw, «Beautiful British Columbia.” 


WEDNESDAY, JANUARY 7...ROYAL SOCIETY OF ARTS, 
Jobn-street, Adelphi, W.C., 5 p.m. (Juvenile 
Lecture.) Mr, R. P. Howgrave-Graham, ‘‘ Electric 
Vibrations and Wireless Telegraphy.” (Lecture I.) 

Geological Society, Burlington House, W., 8 p.m. 
1. Mr. C. I. Gardiner and Professor S. H. Reynolds, 
‘* The Ordovician and Silurian Rocks of the Lough 
Nafooey Area (County Galway).” 2. Mr. T. C. 
Nicholas, “The Geology of the St. Tudwal’s 
Peninsula (Carnarvonshire).” 

Civil Engineers of Ireland, Institution of, 35, 
Dawson-street, Dublin, 8 p.m. 

Colonial Institute, Whitehall Rooms, Whitehall- — 
place, 8.W., 3.30 p.m. (Juvenile Lecture.) Mr. 
W. H. Garrison, ‘‘ The Romance of India.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Dr. W. N. 
Shaw, “ Wind Gusts and the Structure of Aeriat 
- Disturbances.” 


THURSDAY, ‘JANUARY 8...Royal Institution, Albemarle- 
street, W.,3 p.m. (Juvenile Lecture.) Professor 
H. H. Turner, “ A Voyage in Space.” (Lecture VI.) 

Camera Club, 17, John-street, Adelphi, W. C., 
8.30 p.m. Major A. J. N. Tremearne, “A Trip to 
Tunis and Tripoli.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. B. Welbourn, 
“ British Practice in the Construction of High- 
Tension Overhead Transmission Lines.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. P. M. Fraser, “ Factory Con- 
struction.” 

China Society, Caxton Hall, Westminster, S.W., 
8.30 p.m. Discussion on ‘‘ What are the Most 
Marked Traits in the Chinese National Character?” 


FRIDAY, JANUARY 9...Colonial Institute, Whitehall Rooms, 
Whitehall- place, S.W., 3.30 p.m. (Juvenile 
Lecture.) Mr. W. W. Hind-Smith, “ How British 
Boys and Girls are Helped to Find Canadian 
Homes.” 

British Decorators, Institute of, Painters’ Hall, 
Little Trinity-lane, E.C., 8 p. m. Mr. A. B. Cowtan, 
“ Holkham Hall.” 

-Astronomical Society, Burlington House, W., 5 p.m. 

Medical Officers of Health, Society of, b Upper 
Montague-street, W.C., 5 pm. Drs. A. A. 
McWhan and W. G. Savage, “ Problems of Rural 
Housing.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. C. H. Woodfield, ‘“‘The Future 
of the Institution.” 

Geographical Society, Burlington - gardens, W. 
3.30 p.m. (Juvenile TORMES) Mr. A. G. Ogilvie, 
“* Glaciers.” 


SATURDAY, JANUARY 10...Engineers and Shipbuilders, 
North-East Coast Institution of, Newcastle-on- 
Tyne, 7.30 p.m. (Graduates’ Section.) Mr. C. I. 
Burrell, ‘“ Aeroplanes—Stream Lines.” - 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

WEDNESDAY, JANUARY 14th, 5 p.m. (Juvenile 
Lecture.) R. P. Howerave-Granam, M.LE.E., 
Demonstrator in Electrical Engineering at the 
City and Guilds of London Technical Institute, 
Finsbury, “ Electrice Vibrations and Wireless 
Telegraphy.” (Lecture IT.) 

The lecture will be fully illustrated with 
lantern-slides and numerous simple experiments. 


THURSDAY, JANUARY 15th, 4.30 p.m. (Indian 
Section.) CoLonEL T. Hotpern Henpwey,C.L.E., 
“ Indian Museums: a Centenary Retrospect.” 
Tae Right Hon. Lorp Reay, K.T., G.C.S.L., 
G.C.I.E., will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


JUVENILE LECTURES. 

On Wednesday afternoon, January 7th, Mr. 
R. P. Howeravse-Granam, M.I.E.E., of the 
Finsbury Technical College, London, delivered 
the first lecture of his course on “ Electrical 
Vibrations and Wireless Telegraphy.” 

The lecturer opened with a brief reference to 
early experimenters, commencing with Mr. 
J. W. Wilkins, who has recently died at the 
age of eighty-six, and who signalled without 
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wires across a distance of 120 feet, and made = 
remarkable forecast twenty-eight years before 
the birth of Signor Marconi. 

The lecturer then showed experiments illus- 
trating the simpler facts in connection with: 
the vibration of pendulums, weighted springs,- 
tuning-forks, etc., and drew attention to the 
necessity of combining a displacement - force, 
tending to restore the distorted spring to its 
normal position of rest, and an inertia-force 
tending to preserve the state of motion af all 
times. 

Experiments on the charge and discharge of 
Leyden jars, and on the production and behaviour 
of magnetism resulting from electric currents, 
were followed by explanations of the manner 
in which a Leyden jar and a coil of wire 
provide, in an electrical circuit, forces which 
correspond to the mechanical forces required to 
obtain natural mechanical vibration. Methods 
for the production of electrical vibrations of 
unimaginable rapidity were described, and, to _ 
give some idea of the frequencies obtained, 
they were compared with the sound-frequency 
of a high-pitched whistle adjusted to about 
30,000 vibrations per second—a note like that 
of a bat, and only audible to the juvenile 
members of the audience. 

This was followed by a series of experiments 
with very powerful currents vibrating about ten 
times as rapidly as the whistle, and ranging 
from about 200,000 to 400,000 vibrations per 
second. 

The curious fact that such currents are 
comparatively harmless was demonstrated by 
passing the whole of the current lighting a 
100 - volt eight candle-power lamp through 
children, who joined hands with the lecturer 
and were connected to apparatus giving several 
thousands of volts. Such a current would, in 
ordinary circumstances, cause instant death. 

A lamp was lit across a space of two or 
three feet without connecting wires, and some 
remarkable effects were obtainel by placing 
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certain objects in the neighbourhood of a coil 
designed to give a highly concentrated vibratory 
magnetic field. 

In this field a ring of iron was made white- 
hot and fused, thick sheets of tinfoil were made 
red-hot and burned, and a circular vacuum 
tube was caused to glow by the agency of 
‘currents induced in it without any connecting 
wires. 

An explanation of tuning in wireless tele- 
graphy was introduced by experiments with 
tuning-forks and other apparatus, and slides 
were used to illustrate the simplest methods of 
tuning transmitters. 

Transmitting apparatus was then shown at 
work, and the lecturer demonstrated for the 
first time in public the action of a new constant- 
speed motor, which he has recently invented. 

This is actuated on the same general principle 
as Paul de la Cour’s phonic wheel, patented in 
1878, but was devised without knowledge of its 
predecessor, and has an improvement which 
makes it possible to obtain a comparatively 
high power at very high speeds up to 2,000 
revolutions per minute, or perhaps more. The 
motor runs synchronously, or in step, with a 
vibrating reed of constant note, and is under 
its control. After touching upon the possible 
uses of this apparatus, the lecturer concluded 
by promising to show far more beautiful and 
wonderful effects in his second lecture. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


THE MEASUREMENT OF STRESSES 
IN MATERIALS AND STRUCTURES. 


By E. G. Coxer, M.A., D.Sc., 


Professor of Mechanical Engineering and Applied 
Mathematics in the City and Guilds of London 
Technical College. 


Lecture II.—Delivered December 8th, 1918. 


The methods of strain measurement have 
been examined at some length in the preceding 
lecture, and we have seen how difficult it is to 
approximate to the ideal of measurement the 
stress at a point. 

The change of form of a body under stress is 
one only of the properties useful for the deter- 
mination of stress distribution, another is the 
thermal change accompanying applications of 
load to which attention was first drawn by 
Weber. 

It is well known that some materials when 
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tested to destruction show a considerable rise 
of temperature at the section of fracture, but 
Weber found that, within the elastic limit, a 
slight cooling takes place when a pull is exerted. 

His experiments and calculations demon- 
strated that the change in temperature is pro- 
portional to the applied stress, and also to the 
coefficient of expansion of the material. Beyond 
the elastic limit of a metal a rise of temperature 
of relatively large magnitude occurs in ductile 
metals with all kinds of stresses. The thermal 
changes produced within the elastic limit were 
more fully investigated later by Sir William 
Thomson, who deduced the general equations 
of thermo-elasticity from the principles of 
thermo-dynamics, and showed that the thermal 
effect for small stresses is strictly proportional 
to the stress intensity. 

The various factors which influence the 
change may be illustrated by the simple case 
of a tensional stress in which the change of 
témperature At for a small change of stress 
Ap is expressed by the formula— 

ta 

At = — Jsp AD, 
where a is the coefficient of expansion of 
the material, s the specific heat at constant 
pressure, p the density of the material, and the 
minus sign indicates a diminution of tempera- 
ture. In order to show the magnitude of the 
effect produced by different intensities of stress, 
we may take the case of a steel bar of density 
7-5, and having a specific heat of 0°11 at 20°C., 
a being 1:2 x 1075. This gives— 

At = — *000012 Ap 
approximately, from which the changes in tem- 
perature produced by different amounts of stress 
can be readily calculated as Table IV. shows, and 


TABLE IV. 


(III.) 


i Temperature (Centigrade). 
Tension or 


Compression Stress ———————— r~~ 
in lbs. per sq. in. 


Tension. | Compression. 
0 _ 20°0 20°0 
5,000 19:94 20°06 
10,000 19:88 20°12 
15,000 19:82 20°18 
20 , 000 19°76 20°24 


we find that it required a stress of 20,000 Ibs. 
per square inch to produce an alteration of one ` 
quarter of a degree on the Centigrade scale, a 
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decrease for tension and an increase for com- 
pression, provided the law holds for such great 
intensities. 

Elastic failure is accompanied by a consider- 
able rise in temperature altogether masking the 
effects described above. 


In considering the application of thermal 
effect to the practical testing of materials, it is 
important to note that the change of tempera- 
ture is inversely proportional to the specific 
heat of the material, and this may vary under 
stress. There appears to be no direct experi- 
mental evidence on this point, but it seems 
very unlikely that any appreciable change can 
take place. 

Theory also shows that the coefficient of 
expansion is a factor in determining the change 
of temperature, and equation III. shows that if 
a material behaves abnormally, and contracts 
with a rise of temperature, the thermal effects 
are then reversed. 

India-rubber, as is well known, possesses this 
curious property, and the heating effect pro- 
duced when it is suddenly stretched is distinctly 
perceptible. 
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As the coefficient of expansion is a factor of 
equation III., it is important to know if any 
variation is produced by stress. This has been 
examined experimentally for metal tubes sub- 
jected to stresses over a range extending beyond 
the elastic limit of the material, the required 


ees, 


Cu 


temperature being obtained by hot water circu- 
lating through them. The general arrangement 
of the apparatus for examining the effects of 
stress upon the expansion is shown by Fig. 14, 
in which a testing machine, A, of the single lever 
type, is used to stress a metal tube, E, secured in 
suitable holders, while its temperature is main- 
tained at any desired point by circulating hot 
liquid through the interior of the tube. The 
liquid is heated in a vessel, M, provided with a 
motor-driven centrifugal pump, K, for circulating 
the liquid through the tube under test. 

The expansion is determined by a delicate 
extensometer, and some of the measurements 
for a steel tube are shown in Fig. 15. It willbe 
observed that the load has very little effect, and 
indeed the following extensions (Table V.), 
obtained on a length of ten inches, show that 
even stresses causing considerable permanent 


TABLE V. 


Mild Steel Tube.—Temperature range 70° F.-170° F. | 


Stress in lbs. per square inch 


Extensions in hundred-thousandths of an inch | 


508 


Within the Elastic Limit. Permanent Stretch. 


Dioso ne 


1,490 


i in. 4 in. 
14,930 35,820 37,160 


486 


29 ,850 


500 509 484 
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TABLE VI. 
Brass Tube.—Temperature range 70° F.-170° F. Within the Elastic Limit. Overstrain. 
Stress in lbs. per square inch . 9,600 19,200 33,600 | 4, in.| gin. | Zin. 
Extensions in hundred-thousandths of an inch | 852 856 858 878 882 942 


- 


stretches in the material produce little effect 
upon the thermal expansion of the metal. 

A brass tube tested in the same manner gave 
greater variations beyond the yield point as 
appears-from Table VI., but the measurements 
within the elastic limit of the material show 
that no appreciable change takes place. 


Readiag 


load, in which the rate of loading with time is 
preferably arranged to be as uniform as possible, 
since, as will appear, a correction must be 
applied to the readings of the galvanometer 
which depends upon this time factor. An 


. experiment arranged in this manner gave the 


following galvanometer deflections (Table VII.) © 


If = = thee lbs 
III = 
IV = 


70 80 90 100 10 120 130 140 150 160 170 180 
Temperature Fahrenheit 
Fra. 15, 
_ As we have seen, the change of temperature TaBLe VII. 


which a bar experiences when loaded is very 
small, but fortunately thermo-electric methods 
of measurements are so delicate that differences 
of temperature of one-thousandth of a degree 


STEEL TENSION SPECIMEN 2°00 By 0°375 INCHES 


IN Cross SECTION. 


Centigrade, or even much less, are not difficult Total Load. Time. {Galvanometer| Corrected 
to measure with suitable appliances, and, by Lbs, Seconds. | Reading. | Reading. 
the use of thermo-electric couples inserted in = | a 
the material, Joule was able to verify the 500 0 0 0 
truth of the Thomson law for a considerable 4,000 45 2°8 9°97 
number of materials subjected to tension and | 
compression stresses. 8,000 100 6°8 7:14 

For ordinary laboratory experiments it is 12,000 160 10:3 12-80 
often convenient to use a bismuth-antimony | 
thermopile pressed against the surface of the 16,099 220 13:1 | 17:08 
test bar, and in circuit with a delicate galvano- 16,000 247 129 16-62 
meter. 

As an example of a fest carried out in this 16000 262 9:2 13°80 
manner we may take the case of a steel tension 16,000 555 | 5°45 94 


member subjected to a gradually increasing 
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to an arbitrary scale, and these are plotted on a 
time base in Fig. 16, from which latter it seems 
as'if there is no linear relation between the stress 
andthe thermal change. The experiment also 
shows that while the load is maintained at a 


Galvanometer Reading 
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see, must depend on the time during which 
the equilibrating forces act, and also on their 
effectiveness. f 
If we assume that, for these small differences 
of temperature, the thermal effect of surrounding 


4 
Time in Minutes 


Fie. 


constant amount of 16,000 lbs., the galvano- 
meter readings grow less and less as the time 
increases, because the bar tends to resume its 
state of thermal equilibrium with surrounding 


16. 4 


objects upon the bar is proportional to the 
first power of the temperature difference, it can 
be easily shown * that the observed reading D; 
at any time ¢ must be corrected by - adding 


bodies. The readings, therefore, required cor- thereto a quantity 4ctD, where c is a coefiicient 
rection by some function, which, it is easy to obtained from the curve of observations in 
TABLE VIII. 
Galvanometer Reading. 
ee “Readings. Time. Observed npor 
pogona, Paes K = -00085. 
(0) 1,000 0 0 0 0 
12 5,000 46 10 2°0 2°01 
9,000 | 20 55 6:05 
32 13,000 129 30 8-5 9°8 
19,000 | 186 40 11:2 13:4 
55 23 , 000 236 50 13°8 17:2 
65 27,000 286 60 16-4 21:5 
70 29 , 000 70 19-1 25°8 
79 30, 000 yield point. 80 44:0 61:5 


went off scale. 
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* On the “‘ Measurement of Stress by Thermal Methods,” by E. G. Coker. 


Transactions R.S.E. Vol. XLI. 1904. 
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Fig. 16 and ¢ is the time from the commence- 
ment of the loading. In the present example 
c='00276, and the readings corrected for the 
radiation and conduction effects are given in 


4000 


O 20 40 


the load applied to the specimen. 


Galvanometer readings 


subjected to a tensional test which gradually 
increases up to the yield point of the material, 
both the strain and the thermal effect give a, 
Jinear relation to the stress up to the elastic 
limit, but beyond this they both diverge from 


` 
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Table VII. and are also plotted in Fig.16. The 
results now show that the change of tempera- 
ture bears an approximately linear relation to 
If a bar is 
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a linear law, although in different ways—the 
strains increase very much, but the thermal 
effect is rapidly reversed and a comparatively 
great rise of temperature is indicated. This 


latter phenomenon may, in fact, be utilised to 
determine the elastic failure. 

The general type of results obtained may be . 
illustrated by a tension test on a steel bar in 


Load in thousands of pounds 


oO 
4 Time minutes 


150 240 Strains 


. 18. 


which extensometer readings are taken in 
addition to the thermopile indications. The 
observed and corrected galvanometer readings are 
shown in Fig. 17 to the same scale of loads and 
to different horizontal scales of galvanometer 
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and extensometer readings, which, however, 
have a linear relation to one another and to 
the time of observation. They show almost 
complete linear correspondence right up to the 
elastic limit of the material, and in fact afford 
a practical means of detecting this limit quite 
independently of mechanical measurements. 
The thermal effects produced by compressing a 
metal differ from those produced by tension in 
that there is a continuous rise of temperature. 
There is a small increase proportional to the 
load within the elastic range, and a sudden and 
great increase when this limit is passed, which 


O 
+150 


+100 +50 
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was made in which the load on the specimen 
was increased until failure took place. For 
convenience of working, there was an initial 
load of 500 lbs. upon the specimen. The 
observations in Table IX. and Fig. 18 show that 
the yield point noted by the strain-measuring 
instrument was observed at almost precisely 
the same instant that the galyanometer re- 
corded a sudden and great increase of tempera- 
ture. This is more clearly seen when the 
observations of strain and thermal change are 
plotted upon a common time base, as in curves 
III. IV. and V. all of which mark the yield 


O -50 -100 


‘Galvanometer Deflections 
-tt 


Increasing Temp"? 


Decreasing Temp‘? 
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is apparently dependent upon the character of 
the material and its crystalline structure. 

The changes which occur may be con- 
veniently illustrated by some results obtained 
from a short specimen which was subjected 
to a pure compression stress in a hydraulic 
press. S 

The correcting factor was first obtained by a 
preliminary experiment within the elastic range 
of the material, I, Fig. 18, and the second 
part of the deflection time curve shows that it 
has a value of ‘00985. A strain-measuring 
instrument was afterwards secured to the 
specimen, and adjusted until a unit reading 
upon the scale corresponded to 35,555 in., the 
measured length being 1} in., and a further test 


point by abrupt changes. It is also worthy of 
note that the corrected readings of the galvano- 
meter are proportional to the load until very 
close to the yield point, so that, having 
established this relation, we may utilise the 
sudden increase of temperature to show when 
breakdown occurs. This sudden change in the 
thermal condition of a metal has, in fact, been 
utilised for determining the yield point of a 
material, as, for example, by E. Rasch* and 
Messrs. Lawson and Capp.” 

An example of such tests is furnished by the 
results of the former experimenter on an 
annealed brass rod which was subjected to a 


* Proceedings of the International Association for Testing 
Materials, 1909 and 1912. 
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gradually increasing pull until the yield point 
of the material was passed. The changes in 
the galvanometer, reading with the load, are 
shown on the accompanying Fig. 19 (curve a). 
On repeating the test upon the same material 
after an interval, a reversal of direction of the 
galvanometer reading occurred later (curve b) 
showing a higher yield point, while further 


tests in the same manner show still further © 


rises of the yield point, as the curves c, d, and e 
indicate. In cast iron the change of direction 
did not, however, occur until the instant of 
fracture, 

It is an advantage of thermal measurements 
_ that apparently the effect of shear stress within 
the elastic limit is not accompanied by thermal 
change, and a special experiment to detect if 
any thermal change occurred in the case of 
cylindrical bars subjected to a pure twist failed 
to show any thermal change within the elastic 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


~ 


January 9, 1914. 


a, 


the cube. The two stresses, therefore, produce 
thermal changes of equal amounts and opposite - 
sign, and the total effect is zero. The result 
that equal and unlike principal stresses produce 


Fig. 20. 


no thermal change is noted here, because it may 
possibly be of service, in combination with 
optical methods, described later for mapping 


limit of the material. This result can be stress distribution in complicated cases. 
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readily explained by considering the effect of 
equilibrated shear stresses of intensity dis- 
tributed over the faces of a cube (Fig. 20). At 
-any point of the interior of the cube their effect 
may be represented by a tension stress g, 
accompanied by a compression stress g at right 
-angles, and both equally inclined to the sides of 


It will also be apparent that a thermo- 
couple can be used to determine the alge- 
braic sum of the principal stresses at any 
point of a body, whether at the surface 
or within it, although these latter deter- 
minations involve cutting away a part of 
fhe material, and thereby possibly introduce 


a 
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a grave source of error owing to the dis- 
continuity. 

The stresses produced in beams subjected to 
given uniform bending moments have been 
examined by measuring the thermal changes 
produced at various points in the cross section, 
and in the example shown by Fig. 21 a steel bar, 
I-beam was examined at five different places by 
means of a thermopile pressed against the 
metal of the flanges and the web. The de- 
flections of a galvanometer in circuit with the 
thermopile were obtained for approximately 
equal loadings applied at a uniform rate, and 
the corrections for radiation and conductions 
were determined by observation of the change 
in reading when the load was maintained at its 
highest value. The observations so made are 
recorded in the accompanying Table IX., with 
the correcting factors obtained and used to 
determine the true values of the galvanometer 
deflections when all disturbing influences are 
removed. 

The observed and corrected readings for 
this case are plotted in the accompanying 
diagram (Fig. 21) as curves starting from 
the points of observation, and the maximum 
values are used to infer the stress dis- 
tribution across the section. The experi- 
mental values show that there is a linear 
distribution of the stress across the section, a 
result which was confirmed by independent 
strain measurements. 
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In another test of a bent beam the measure- 
ments of strain and thermal change were 
not in good agreement, and it is therefore 
important to determine the reason for the 
discrepancy. 

The beam subjected to test was a channel 
section carried on supports 60 ins. apart,- the 
load being applied in equal halves at points 
9 ins. distant from the centre of the beam. 
Strain measurements with a roller extensometer 
showed a normal linear distribution across the 
section of the beam, corresponding to those 
described in Fig. 4 of the preceding lecture ; 
and apparently we have here what appears to 
be an ordinary case of bending, since the 
distribution is similar to the previous case. A. 
number of thermal measurements were made 
at different points of the cross section, 
which showed, however, that this was not the 
case, 

It is not necessary to give here all the 
detailed observations which were recorded, as 
the experimental observations are necessarily 
very numerous and the corrections laborious. 
All the experimental curves yielded results of a 
similar type, and since the testing machine was 
so constructed that the loading could not always 
be stopped exactly at the required maximum, a 
small proportional correction is required in a 
few cases to reduce the readings to a common 
basis. 

When this is done readings are obtained 


TABLE IX. 

Thermopile on top Thermopile 1:72 Thermopile 1: r in. | Thermopile 4 ins. 
of Beam. 4ins. above; above centre. k= Thermopile ;}; in. below centre. | below centre. k= 
centre. k ='0044, 5,000) 0046, 4,950 lbs. in below centre. 0044, 5,000 Ibs. ie | 0054, 5,080 Ibs. in 

Time. Ibs. in 60 seconds. 60 seconds. 60 seconds. | 60 seconds. 
Seconds. J ro ata 
ii Gal- | Gal- Gal- | Gal- Gal- 
vanometer Corrected vanometer Corrected|vanometer Corrected vanometer Correctedjvanometer Corrected 
Reading. Reading. ok Reading. Reading. | Reading. Reading. | Reading. Reading. | Reading. Reading. 
eee eee =l ee ae 
| 
0 0 0 | 0 o | 0 0 0 0 0 6) 
10 | 1°30 1°53 °65 ‘66 0 — 85 — ‘87; —1°5 — 1:54 
20 | 2°50 2°61 1:75 1:83 = 03 | —3°5 —3°70 
30 3°55 3°78 | 2°38 2°54 | — ‘07 —2°15 —2°3 | —5°8 —6°27 
40 i 4:90 5°38 | 2:75 3:0 —-10 -2:50 -272| —6:5  —7-20 
50 5°80 6°43 3°00 3°35 | —°12 —2°75 —8:05 | —7'1 — 8°06 
60 7°00 7°92 3°15 3°59 | —°14 —3°'10 -—3°51 | —T7°7 —8:°95 
75 7°60 8°85 3°08 3°61 , — 14 —3°30 —3:84 | -77 —9-10 
90 | T40 887 | 290 850 | —<14 -3:25 -389| -7:1 -8'8 
105 —3:00 —3-69 
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proportional to the applied bending moment as 
follows :— 
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Stress distribution may also change owing to 
the bending of members subjected to pure com- 


TABLE X, 


Bending Moment. 


Position of Thermopile. 


| —0°72 


| 
Inch-lbs. | fous Flange of 12 in. above Centre of 13 in. below Bottom Flange 
D eee Beam. Centre of Depth. Depth. Centre of Depth. of Beam. 
13,000 . | 18°62 5:22 — 2°03 — 2°50 —10°51 
26,000 . 13°05 3°41 —1°42 — 4:50 — 7:70 
39,000 . 6'17 1:64 —6:70 — 3:71 


And these values are plotted in the correct 
relation to the section on Fig. 22a. The thermal 
indications are here no longer proportional to 
the distance from the centre of the depth of the 
beam as are thé strain measurements, and we 
infer that the distortion of the web produces 
stresses and strains in a direction at right angles 
to the length of the beam owing to the want of 


Galvanometer Deflection 
10 15 


QQ 
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ua Oo 
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symmetry of the section, and a thermal 
effect is produced proportional to the sum 
of the principal stresses at the place of obser- 
vation. The strain-measuring instrument is, 
however, unable to measure both principal 
strains, and it fails, in fact, to reveal the serious 
change in the stress distribution arising from 
the want of symmetry of the beam. 


Thermal Test 
of Channel 


pression, and an example of this is afforded by 
pillars. Thermal measurement is capable of 
detecting stress distribution of this kind, as 
shown by the following experiment upon a steel 
compression member, 15 ins. long and 12 by 
5 in. in cross section, subjected to a load of 
4,000 lbs. The thermo-pile used in this case 
was a linear one pressed against the broad face 


Fic. 22B. 


of the specimen at various points of the length. 
The maximum deflections differed very little 
from one another, and there was no perceptible 
lag of the galvanometer, so that the corrections 
to be applied affect all the measurements nearly 
equally. The actual readings, therefore, give 
the comparative distribution of stress in the 
member, and are plotted as ordinates in their 
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proper positions with reference to the points of 
observation. The measurements show (Fig. 22B) 
that there is a decided increase on stress in- 
tensity in this short pillar as we approach the 
centre, and they demonstrate the possibilities 
of thermal measurement for this type of 
experimental investigation. 

It is also worthy of mention that thermal 
effects proportional to the stress have been 
obtained in cement blocks of considerable age,* 
and in bodies like stone and slate, but no such 
effects were obtained with specimens of cement 
and concrete when subjected to compression or 
bending stress, a few months after moulding. 

Effects due to the differences of thermo- 
electric condition of stressed and unstressed 
metal have also been observed by Magnus and 
Thomson, while the later researches of Ewing 
have shown that within the elastic limit the 
thermo-electric values obtained are not propor- 


me ES The Relation of Thermal Change to Tension and Com- 
pression Stress.” By E. G. Coker and C. M. McKergow. 
Transactions, Royal Society, Canada. 1904. 
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tional to the stress, and are also affected by 
previous stress actions. The thermo-electric 
quality in relation to a cycle of stress is, in 
general, represented by a closed or nearly closed 
curve, and the same stress may therefore corre- 
spond to widely different thermo-eleetric values, 
which, however, tend to reach approximate 
equality if the metal is mechanically‘ vibrated 
during the application and removal of load. 

An example (Fig. 23), taken from my labora- 
tory note - book, indicates the general nature 
of the thermo-electric effect at the junction 
between stressed and unstressed iron wire when 
treated by steam at atmospheric pressure. A 
cycle of stress within the elastic limit of the 
material produces thermo-electric changes 


(curve 1) which differ for loading and unloading, 
and in the succeeding stress cycles the effects 
of the previous loadings appear greatly to 
influence the thermo-electric state, so that we- 
have no very certain means of determining 
stress distribution in materials by observing its. 
thermo-electric condition. 
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THE MILK SUPPLY IN AGRA 
AND OUDH. 

In a bulletin recently published by the Depart- 
ment of Land Records and Agriculture of the 
United Provinces of Agra and Oudh, the Hon. 
H. R. C. Hailey discusses the question of the milk 
supply in these provinces. It appears that the 
price of milk has risen by about 20 per cent., as 
‘compared with the average price ten years ago. 
This is only on a par with the general increase in 
the prices of food, which seems to be just as 
marked in India as in this country, 

The problem of a pure milk supply in the East 
is not quite the same as in western countries. 
Here the campaign has hitherto been directed 
against adulteration on the ground of lowering 
the nutriment value of the milk. “In India, owing 
‘to the richness of buffalo milk in fat, a moderate 
admixture of water would probably not lower the 
‘food value below the European standards: but 
unless the water is taken from an irreproachable 
Source, the danger of infection is Obviously great. 

The milk trade is to a very large extent in the 
hands of the gwalas, who are herdsmen by caste 
or occupation, and are born and bred to the 
keeping of cattle. The principal difficulties in the 
way of developing and improving the milk supply 
of Agra and Oudh lies in the fact that the greater 
number of the gwalas possess very small capital; 
that there is very little proper accommodation for 
"cows in or near large towns; that most breeds of 
‘cattle in these provinces are poor milkers; and that 
fodder is both scarce and high in price. Mr. Hailey 
is of opinion that the introduction of co-operative 
principles might do a good deal to cure the first of 
these troubles. For the second he advocates more 
rigorous control and inspection of cow-houses, and 
the erection of municipal byres. As for the third, 
there is little doubt that the milking qualities of 
the cows could be improved by the infusion of 
fresh and suitable blood; and for the fourth 
point Mr. Hailey recommends that the Agricul- 
tural Department should establish and manage 
sullage farms, where demonstrations could ba given 
-of the value of various forms of fodder-crops. In 
view of the importance of securing a sufficient 
and pure milk supply for the great and growing 
population of the district, it is to be hoped that 
Mr. Hailey’s recommendations will receive the 
-consideration which they deserve. 


FORESTRY INSURANCE IN FRANCE, 

Among the most serious causes of deforestation 
in the different countries are forest fires, and it is 
a strange thing that, among the many publications 
and bills in relation to the prevention of deforesta- 
tion every year brings forth, in very few is fire 
treated as one of the principal enemies to be 
-combated. Therefore the important essay in the 
Bulletin of Economic and Social Intelligence, pub- 
lished by the International Institute of Agriculture, 
‘dealing with the matter from the double point of 
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view of prevention and insurance of compensation 
is of interest. 

First of all classifying the causes of forest fires 
in France, the author of the essay shows them 
under five heads: malice; the desire of the 
pastoral population to extend their pasture land; 
negligence and imprudence; the employment of 
fire in and near forests; the passage of railway 
engines, In view of these various causes two 
means of prevention have been advocated—the 
cutting of belts cleared of trees, called fire-belts, 
and the burning of the underwood and the moors, 
The forest laws advocate or even impose these 
methods in certain definite cases, and the Penal 
and Forestry Codes combine for the prevention 
or reduction of damage that may be caused by 
bringing or lighting fire in woods and forests. In 
Algeria, where the nomad tribes often intentionally 
cause forest fires for the renewal of their pastures, 
the law has proved itself especially useful. Un- 
fortunately, the employment of preventive measures 
against forest fires is costly, and it is materially 
impossible for many forest proprietors, if not for 
all, to protect their forests unaided, on account 
of the heavy expenditure it necessitates. Only 
association allows of the defence works being 
undertaken with advantage and can render pre- 
ventive organisation really effective by reducing 
the expenditure in each case. In France, this 
association is realised by the forestry syndicates 
for defence against fire and the syndicate associa- 
tions. These groups, of which the first in date 
seems to be that of Onesse-Laharie (Landes), have 
it for their object to take all precautions to prevent 
the origin and development of forest fires. In 
general they have a threefold object—the cutting 
and maintenance of fire belts, the supervision of 
forests, the direction of assistance in the case of 
disasters. 

Insurance is very badly organised, and, besides, 
is rarely met with. Before 1870, a few insurance 
companies accepted forestry risks, but it was proved 
by depositions made before the 1872 inquiry into 
fires in the Landes of Gascony that the various 
companies insuring pine forests in that region had 
cancelled their policies during the great fires of 
1870. After that, the landowners were no longer 
able to find insurers against this class of risk, 
above all for their young plantations, even at very 
high rates, 

After some efforts, unfortunately unsuccessful, 
the mutual societies have attempted a remedy. 
Statistics reveal that, calculating the premium 
per hectare at 2.50 francs, and the value per 
hectare at 300 francs, a mutual society insuring , 
all the pine forests of the Departments of Gironde ` 
and Landes, between 1858 and 1900 would have 
made a profit of 919,645 francs, and between 1900 
and 1908 a profit of 1,555,000 francs. Under these 
conditions, an attempt at mutual insurance has. 
been recently made, which is proceeding satis- 
factorily. It seems that the development of the 
idea has only to be left to time. 
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ENGINEERING NOTES. 

The Filling of the Gaps in the North and South 
London Tramway System.—At first this would 
appear to be a merely traffic problem, but it is 
more. The joining up of the dead-ends af 
Farringdon Road, Smithfield, Aldersgate, Moorgate 
Street, Liverpool Street Station, and Aldgate, or 
any of them, with any or all of the southern dead- 
ends, means the carrying out of engineering works 
of considerable intricacy and cost. Generally, the 
London authorities are nervous about the inter- 
ference of tramway traffic in crowded streets, 
forgetting that, as in the case of the great American 
and Australian cities, the supposed evil cures itself, 
inasmuch as a frequent and fast tram service 
satisfies nearly all the traffic requirements, and 
there is little or nothing left to be in the way. 
However, in London, though this might justify 
nearer approach of the dead-ends, no one would 
propose to cross on the level, by tramways, the 
main arteries east to west, and there is also the 
question of crossing the river. To fill up the gaps 
underground involves interference with railway 
tubes, and a considerable occupation of already 
crowded streets by the approaches, which would 
require something like 400 feet in length at each 
end. Unless the tunnels are made ‘excessively 
high, single-deck cars only, which would necessarily 
have to be continued for the whole journey, would 
limit the capacity considerably. One of the 
defects of the present dead-end system is that the 
suburban City man has generally to stop short of 
his destination, and as this on a through system 
can only be remedied by stopping places and 
stairs being provided underground, considerable 
additional expense would be involved. If this 
latter is justifiable, the linking-up system seems 
practicable enough. 


Renewable Rail-heads.—It is well known that 
onlyérom 5 to 8 per cent. of a rail, especially in 
tramways, is worn away when it has to be scrapped, 
thus involving the waste of rerolling, and difficulties 
in surmounting this waste have been very great. 
By the Romapak system, tried successfully on the 
Chicago tramways, a high carbon open-hearth steel 
base, and web with a small head, is rolled, and 
upon this iscrimped, with a pressure of 36 tons to 
the running foot, a rolled high manganese steel 
renewable rail-head of equal length, but so 
crimped on to the lower portion that one end 
projects four inches beyond it at one end, and, 
consequently, an equal length short of it at the 
other end. The superimposed head, which con- 
tains the ordinary head and lip, is of open-hearth 
steel, Bessemer being not sufficiently homogeneous. 
The staggering enables an effective return of the 
electric current. This system has undergone a 
four years’ successful trial in Chicago, and rails 
laid in 1906 are still good. 


Road and Wheel Tester in America.— We 
described recently an appliance, devised by Colonel 
Crompton, and in operation at the National 
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Physical Laboratory at Teddington, for testing 
road surfaces and tyres for years of durability, 
under ordinary service, in a short time. Now 
we have a somewhat similar machine called a 
“ Determinator,” exhibited at the American Road 
Congress at Detroit. In this, the radial axle has 
48-in. wheels, working on the circular path with 
8-in, tyres, carrying 1,650 lbs. on each wheel, the 
wheel having a travel along the axle of 27 ins., 
viz., a radius of action of from 8 ft. 7 ins. to 
10 ft. 10 ins., and during 330 revelutions, shifts 
from the inside to the outside of the path. There 
is also a device like a horseshoe, which strikes the. 
surface of the path at given intervals, by means of 
springs, at a pressure of 150 lbs. The shifting of 
the wheel ensures that there shall be a perfectly 
equal wear all over the surface of the path, and, 
like Colonel Crompton’s machine, it gives the result 
of an extensive period of wear in a comparatively 
short time. 


A New Weighing-machine for Railway Trucks. 
—The operation of weighing by the ordinary 
methods is a time, and therefore money, wasting 
process. The Pennsylvania Railway, which is 
usually to the front in avoiding such processes, 
uses a device by which two scales, side by side, 
52 ft. long, are run over by the freight cars, 
without stopping, on a grade, the latter rising to 
the point of weighing, falling from it, and being 
shunted to their destined siding. One clerk notes 
weights, while another takes number and tare, an 
ingenious device causing a whistle to sound if 
there is an overload, and consequent diversion 
into a special siding for readjustment. The 
capacity is three to four cars per minute. 


A Gasoline Goods and Shunting Locomotive.— 
The use of gasoline motors for railway suburban 
passenger work, is of comparatively old standing, 
but on an 18-mile American railway in Minnesota 
the goods and shunting work is carried out by a 
locomotive on the above principle. The locomotive, 
which weighs 42,000 lbs., is carried on two 42-inch 
wheels, with one axle coupled direct with the 
gasoline engine, and the other connected with the 
driving axle by chains, and not by rods. The 
engine is of the type of 6-cylinder vertical, re- 
versible, and variable speed, of 200 horse-power, 
and has cylinders 10 ins. by 12ins. The cooling 
system cansists of two radiators mounted on the- 
roof, and a geared pump, driven from the engine 
crank shaft by a Morse silent chain. A supply of 
120 gallons of gasoline is carried, and 170 gallons 
of water, the former being: sufficient for ten hours 
service. Compressed air is used for starting and 
reversing the engine, operating the control and 
clutches, and for the brakes and whistle. The 
crank shaft is in two pieces, connected at the 
middle by a combined coupling and sprocket wheel, 
from which a large driving chain runs to a large 
sprocket wheel, carried by a sleeve, rotating freely 
on the front axle. This second sprocket wheel, is 
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attached to the driving member of a multiple disc 
friction clutch. The carburettor is capable of 
using low-grade gasoline and distillates, and en- 
suring the proper mixtures for hot and cold days. 
Only one man is required to handle the engine, as 
compared with two for an ordinary steam one. 


The Harlem River Subaqueous Railway Tubes at 
- New York.—The first and second sections—each in 
pairs 220 ft. by 26 ft. by 24 ft., weighing 800 tons— 
of these steel tubes were recently sunk successfully 
in 60 ft. of water. The same principle was used as 
that employed in the crossing of the Michigan 
Central railway, under the Detroit River, some 
years ago. The tubes were built on land, being 
made temporarily watertight by sealing the ends, 
then floated out to position. They were sunk to 
submersion, by opening scuttling valves, in forty- 
two minutes, and lowered 22 ft, further in seven 
Minutes, to the 35 ft. deep previously dredged 
trench, which was their foundation. Other lengths 
were then sunk, and the whole trench filled with 
concrete. This is a fine type of the bold engineer- 
ing of the present day which the opportunities of 
the country and the skill and enterprise of the 
engineers and contractors of America have made 
so noticeable. 


Lubricating Rails on Sharp Curves.—This has 
been the practice, not only in shunting yards, 
where the curvature is frequently excessive, but on 
the main lines, to ease friction due to the normal 
revolution of the wheels being either forced or 
retarded on the outer and inner rails respectively, 
owing to the disparity in their length. This 
operation is generally done by hand, but it has 

- been provided for on the Liverpool overhead line, 
and others, by an automatic arrangement invented 
by Mr. E. S. Neachell, of that line. The apparatus 
consists of a grease box by the side of the line, 
with a deflection bar attached to the rail. Every 
wheel that passes over the bar depresses the latter, 
which actuates a ratchet and paul, whereby a spur 
of grease is placed on the side of every wheel, 
before it reaches the curve. Where there are 
trains amounting to thirty or forty per hour, it 
can be conceived what an enormous amount of 
labour is saved by the use of this appliance. 


The Largest Conveyor Belt in the World.—The 
use of conveyor belts in all sorts of manufacturing 
works, and other places where loading heavy 
material is required, is now very general, as the 
most economical. arrangement for effecting the 
transport of goods for a short distance. One of 
these installations, answering to the above title, 
has been built by the Perdiau Rubber Company of 
Sydney, for loading plant at Port Kembla for the 
Department of Public Works in New South Wales. 
Each of the 12-ton, 7-ply, rubber and cotton 
belts, is in one continuous length, and is 36 ins. 
in width. It will carry coal, or other material for 
a length of 1,600 feet, at a rate of 1,000 tons 
per hour. x 
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Lining Concrete Tunnels by Compressed Air.— 
One of the latest developments in engineering is 
the use of grouting by compressed air, which has 
had its principal exponent in the backing of the 
cast-iron rings of the London railway tubes. This 
has been followed by the plans adopted for the 
restoration of the foundations of Winchester and 
St. Paul’s Cathedrals, and the old Brig’ of Alan. 
Still later, it has been used to exclude water 
pressure, which amounted to 500lbs. per square _ 
inch, in the construction of the Astoria Tunnel 
under the East River at New York. It is this use 
of the process which will be employed in the 
proposed Channel Tunnel, in the event of water- 
bearing fissures occurring in the grey chalk, 
through which it is proposed to be driven. One of 
the latest developments is in the use of ordinary 
dense concrete, in a sewer tunnel lining in 
America. The tunnel is 1,230 ft. long, with a shaft 
420 ft. from one end, and from this end the 
air compressors forced the concrete into place. 
Delivery was made at about 11 ft. per second, 
through 8-in. pipes, at a pressure through the 
pipes of about 60 lbs. per square inch. A progress 
of 11 ft. Gins. per day as a maximum, through 
each of the four pipes, with an average of 7 ft., 
was attained. 


GENERAL NOTES. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.— 
The first council of the Institution of Petroleum 
Technologists has now been appointed, and the 
complete list is as follows :—President—Sir Bover- 
ton Redwood, Bart., D.Sc. ; Vice-President—Right 
Hon. Lord Cowdray of Midhurst; Ordinary Mem- 
bers of Council—Mr. A. ©. Adams; Sir Robert 
Balfour, Bart., M.P.; Dr. George T. Beilby, F.R.S. ; 
Mr. Edwin R. Blundstone, B.A. (Cantab.); Pro- 
fessor John Cadman, D.Sc.; Mr. John T. Cargill; 
Major A. Cooper-Key, 0.B.; Mr. E. H. Cunning- 
ham Craig, B.A.; Mr. Arthur W. Eastlake, 
M.I.M.E.; Mr. ©. Greenway; Sir Thomas H. 
Holland, K.C.1.E., F.R.S.; Professor Vivian B. 
Lewes, F.I.C.; Mr. T. C. Palmer, A.M.Inst.C.E. ; 
and Mr. Robert Redwood, F.C.S. Sir Frank Crisp, 
Bart., has been appointed honorary solicitor, and 
Sir William Plender, honorary treasurer. Dr. 
David T. Day, of the United States Geological 
Survey, and Geheimrat Professor Dr. C. Engler, 
have been elected honorary members of the institu- 
tion, and the applications for membership already 
exceed one hundred. Forms of application for 
membership may be obtained from the secretaries, 
17, Gracechurch Street, E.C. 


THIRD ANNUAL MINING EXHIBITION, JOHANNES- 
BURG.—The Third Annual Mining Exhibition 
under the auspices of the Chemical, Metallurgical, 
and Mining Society of South Africa, will be held 
in the Volunteer Drill Hall, Twist Street, Johannes- 
burg, from May 19th-29th, 1914. The scope of the 
exhibition will be on much the same lines as in 
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previous years, i.e., chemical, metallurgical and 
mining apparatus, and device for laboratories, works 
and mines; models, working or otherwise, of 
apparatus for similar purposes; plans, diagrams, 
etc., of mines, works, plants, machinery and 
apparatus; safety and rescue and other ambulance 
apparatus and appliances; and specimens of crude 
and manufactured mineral or other natural pro- 
ducts of South Africa. The exhibition is primarily 
for the benefit and information of those engaged 
and interested in mining work, and to give those 
in search of mineral products an opportunity of 
ascertaining where these products may be obtained. 


Opium PRODUCTION in SIBERIA. —A Bill to 
prohibit opium-poppy growing in the Russian Far 
East has been introduced in the Duma. Poppy 
culture was introduced into the Ussuri district 
by Chinese before this region became Russian 
territory. In 1907 the Russian Consul at Chefoo 
reported the export of opium from the Maritime 
Province to China as 7,223 lbs., and in later years 
the shipments increased. Climatic conditions in 
the Ussuri district are favourable to poppy growing, 
and three varieties are cultivated—a white poppy 

ith white seeds and closed capsule, both round 
\and oval; a poppy with blue and gray seeds and 
large closed capsules; a poppy with blue and gray 
The first-mentioned 
variety is grown for opium production, and the 
other two for oil. Poppy culture is entirely in 
the hands of the Chinese, who pay high rents to 
the peasant landowners, thus freeing them from 
the necessity of working. Although poppy culture 
exhausts the soil, the Chinese use the land after 
the poppy harvest for growing vegetables, and in 
this way entirely spoil the fields in a short time. 
Poppy culture also has a bad effect on apiculture, 
the productiveness of the hive falling off 75 per. 
cent. Since the employment of yellow labour on 
government works was restricted in 1910, a large 
number of Chinese have gone to the villages and 
the interior to grow poppies, and the area under 
cultivation in the coast region has risen from 
826 acres in 1910 to 9,540 acres in 1912, 


THe SPANISH MERCANTILE Marine.—In 1912 
the Spanish mercantile marine consisted of 301 
sailing vessels with a tonnage of 44,325, and 582 
steam vessels with a tonnage of 750,081. The 
Province of Bilbao continues to be the principal 
centre of navigation, the present fleet registered in 
that province being 19 sailing vessels with 2,649 
tons, and 197 steamers with 346,226 tons. The 
Province of Barcelona ranks second, with 40 sailing 
vessels of 10,280 tons, and 76 steamers with 148,376 
tons. The Province of Seville occupies third place, 
having 1 sailing vessel of 349 tons and 47 steamers 
with 63,586 tons. Next in importance are the 
Provinces of Cadiz, with 6 sailing vessels and 
38 steamers, with a tonnage of 396 and 53,969 
respectively ; Santander, with 5 sailing vessels 
and 22 steamers of 581 and 33,472 tons respec- 
tively, followed by Gijon and Valencia, 
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THE LIBRARY. 


The following books have been presented to the 
Library since the last announcement :— 
Anceau, M. and E. Magee.—Cours de Francais. 


London: Blackie and Son, Ltd., 1913. Presented 
by the Publishers. 


Baker, R. T., F.L.S.—Cabinet Timbers of Australia. 
Sydney: W. A. Gullick, 1913. Presented by the 
Sydney Technological Museum. 

Barrett, Edwin G.—Principles and Processes of 
Metal Plate Work. London: Crosby Lockwood 
and Son, 1914. Presented by the Publishers. 

Berriman, Algernon H.— Aviation. London: 


Methuen and Co., Ltd., 1913. Presented by the 
Publishers. 


Bhavnagar, H.H. the Maharaja of.—Forty Years 
of the Rajkumar College, Rajkot, 1870-1910. 
Seven Vols. 1911. Presented by Carmichael 
Thomas, Esq. 

Bishop, Joseph Bucklin.—The Panama Gateway. 
London: T. Fisher Unwin, 19138. Presented by 
the Publisher. 

Blake, E. H.—Drainage and Sanitation. London: 
B. T. Batsford, 1918. Presented by the 
Publisher, 

Cescinsky, Herbert, and Malcolm Webster.— 
English Domestic Clocks. London: George 
Routledge and Sons, 1918. Presented by the 
Publishers. 

da Orta, Garcia.—Colloquies on the Simples and 
Drugs of India. Translated by Sir Clements 
Markham, K.C.B., F.R.S. London: Henry 
Sotheran and Co., 1913. Presented by Sir 
George Birdwood, K.C.I.E., C.S.I., M.D., LL.D. 


Desch, Cecil H., D.Sc., Ph.D.—Metallography. 
Second Edition. London: Longmans, Green 
and Co., 1913. Presented by the Publishers. 


Douglas, James, LL.D.—New England and New 
France. New York: G. P. Putnam’s Sons, 1913. 
Presented by the Author. 

Funk and Wagnall’s New Standard Dictionary of 
the English Language. New York: Funk and 
Wagnall’s Company, 1913. Presented by Frank 
H. Vizetelly, Esq., Litt.D., LL.D. 

Gaultier, Paul.—The Meaning of Art. Translated 
from the Third French Edition by H. and E. 
Baldwin. London: George Allen and Co., Ltd., 
1913. Presented by the Publishers. 


Gowen, Herbert H., D.D.—An Outline History of 
China. Two Vols. Boston: Sherman, French 
and Co., 1913. Presented by the Author. 


Hooper, John, and Alfred J. Shirley. —Handcraft 
in Wood and Metal. London: B, T. Batsford, 
1913. Presented by the Publisher. 

Lees, Frederic.—The Art of the Great Masters. 
London : Sampson Low, Marston and Co., Ltd., 
1913. Presented by the Publishers. 

Levett, Elizabeth. — Europe since Napoleon. 
London: Blackie and Son, Ltd., 1913. Presented 
by the Publishers. 
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Maclaren, W. F. de Bois.—The Rubber Tree Book. 
London: Maclaren and Sons, Ltd., 1913. Pre- 
sented by the Publishers. 

Monteverde, R. D., B.A.—The Spanish Language. 
London: Blackie and Son, Ltd.,1913. Presented 
by the Publishers. 

Palmer, H. W.—Asia, Africa and America. London: 
Blackie and Son, Ltd., 1913. Presented by the 
Publishers. 

“ Phoenix.” —Motor Cyclists’ Handbook. Third 
Edition. London: Percival Marshall and Co., 
1913. Presented by the Publishers. 


Ramsey, Sherwood.—Historic Battersea. London: 
G. Rangecroft and Co., 19183. Presented by the 
Publishers. 

Rodin, Auguste.—Art. From the French of Paul 
Gsell by Mrs. Romilly Fedden. London: Hodder 

. „and Stoughton, 1913. Presented by the 
Publishers. 

Salzmann, L. F., B.A., F.S.A.—English Industries 
of the Middle Ages. London: Constable and 
Co., Ltd., 1913. Presented by the Publishers. 


Scott, S. P., A.M.—The Visigothic Code. Trans- 
lated from the original Latin. Boston: The 
Boston Book Company, 1910. Presented by the 
Translator. 

Shakespeares Works.—New Illustrated Edition. 
London: Eyre and Spottiswoode (Bible Ware- 
house), Ltd., 1913. Presented by the Publishers. 


Singh, H.H. Sir Bhawani, K.C.S.I.—Travel Pic- 
tures. London: Longmans, Green and Co., 
1912. Presented by the Author. 

Strange, Edward F.— Japanese Colour Prints 
(Victoria and Albert Museum Handbook). 
London, 1913. Presented by the Author. 

Wanklyn, W. McC., B.A., M.R.C.S.— London 
Public Health Administration. London: Long- 
mans, Green and Co., 1913. Presented by the 
Author. 

Wells, G. James, Wh.Sc., and A. J. Wallis-Tayler. 
—The Diesel Engine. London: Crosby Lock- 
wood and Son, 1914. Presented by the Publishers. 

Wood, Sir Henry Trueman, M.A.—A History of 
the Royal Society of Arts. London: John 
Murray, 1913. 

Zeitler, Hans.—Mica. London: D. Jaroslaw, 1913. 
Presented by the Publisher. 


The following works from the series of 
Monographs by writers connected with the 
London School of Economics and Political 
Science have been prezented by the Director :— 
Ballen, Dorothy.—Bibliography of Road-making 

and Roads in the United Kingdom. London: 

P. S. King and Son, 1914. 
Bradshaw, F., B.A.—Self-Government in Canada. 

London: P. S. King and Son, 1903. 

Carter, George R., M.A.—The Tendency towards 

Industrial Combination. London: Constable 

and Co., Ltd., 1913. 
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Deploige, Simon.—The Referendum in Switzerland. 
Translated by C. P. Trevelyan, M.A. London: 
Longmans, Green and Co., 1898. 

Grice, J. Watson, B.Sc.—National and Locat 
Finance. P. S. King and Son, 1910. 

Hasbach, Dr. W.—A History of the English 
Agricultural Labourer. ‘Translated by Ruth 
Kenyon. London: P. S. King and Son, 1908. 

Johnson, Stanley C., M.A.—A History of Emigra- 
tion from the United Kingdom to North America, 
1763-1912. London: George Routledge and 
Sons, Ltd., 1913. 

Kennedy, William, M.A.—English Taxation, 1640- 
1799. London: G. Bell and Sons, Ltd., 1913. 

Moore, Margaret F., M.A.—Two Select Biblio- 
graphies of Mediaeval Historical Study. London: 
Constable and Co., Ltd., 1912. 

Murray, Alice Effie, D.Sc.—A History of the 
Commercial and Financial Relations between 
England and Ireland from the Period of the 
Restoration. London: P. S. King and Son, 1903. 

Phillips, Marion, B.A., D.Sc.—A Colonial Autocracy 
—New South Wales under Governor Macquarie, 
1810-1821. London: P. S. King and Son, 1909. ; 

Powell, Ellis T., LL.B., B.Sc.—Practical Notes on j 
the Management of Elections. London; P, 8. 
King and Son, 1909. y 

St. Lewiński, Jan.—The Origin of Property. 
London: Constable and Co., Ltd., 1913. 

Sanger, C. P., M.A.—The Place of Compensation 
in Temperance Reform. London: P. S. King 
and Son, 1901. 

Sargent, A. J., B.A.—The Economic Policy of 
Colbert. London: Longmans, Green and Co., 
1899. 

Smith, H. B. Lees, M.A.—India and the Tariff 
Problem. London: Constable and Co., Ltd., 
1909. 

Smith, Helen.—The Reigate Sheet of the One-inch 
Ordnance Survey. London: A. and C. Black, 
1910. 

Taylor, F. Isabel, B.Sc.— A Bibliography of 
Unemployment and the Unemployed. London : 
P. S. King and Son, 1909. ° 

Uyehara, George Htsujiro, B.A., D.Sc. — The 
Political Development of Japan, 1867-1909. 
London: Constable and Co., Ltd., 1910. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS, 
Wednesday evenings, at 8 o’clock :— 

JANUARY 21.—W. S. Rocers, “ The Modern 
Poster: its Essentials and Significance.” JoHN 
Hassatt, R.I., will preside. 

January 28. — Epwarp F. Srranasz, R.E. 
(Hon.),. “Japanese Colour Prints.” His 
Excellency the Japanese Ambassador will 
preside. f 
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FEBRUARY 4.—WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.8., M.I.Automobile Eng., ‘ Motor 
Fuels, with Special Reference to Alcohol.” 
Sır BovERTON REDWooD, Bart., D.Sc., F.R.S.E., 
¥.C.8., will preside. 


Frsruary 11.—R. A. Peppig, ‘‘ The History 
of Colour Printing.” 


FEBRUARY 18.— A. J. WALLIS-TAYLER, 
Assoc.M.Inst.C.E., “The Preservation of 
Wood.” 


FEBRUARY 25.—T. Brice Pures, “ Rural 
Housing.” 


INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 


JANUARY 15.—CoLoNEL T. HoLBEIN HENDLEY, 
C.I.E., “Indian Museums: a Centenary Re- 
trospect.”” THe Ricut Hon. Lord Reay, K.T., 
G.C.S.1., G.C.I.E., will preside. 


FEBRUARY 12.—Masor Percy MOLESWORTH 
Syxgs, C.M.G., C.I.E., “ Khorasan: the Eastern 
Province of Persia.” THe Lorp Newron will 
preside. 

Marcy 19.—Mrs. PATRICK VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APRIL 23.—GrorGE C. Bucuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7. — Sır James M. Dovulrz, 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.1., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“ The Indian Census.” 


K.C.S.I., 


COLONIAL SECTION. 

Tuesday afternoons, at 4.80 o'clock :— 

FEBRUARY 3.—Sir Ropert W. Perks, Bart., 
Assoc. Inst.C.E., “The Montreal, Ottawa, and 
Georgian Bay Canal.” 

Marcu 8.—(To be announced later.) 

Marcy 31.—Dr. F. MorLwo Perrin, F.I.C., 
F.C.S., “‘ The Oil Resources of the Empire.” 

May 25 (Monpay).—Masor E. H. M. LEGGETT, 
R.E., D.S.0:, Managing Director, British East 


Africa Corporation, ‘“ The Economie Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 


Sır Winutam Asney, K.C.B., D.Sc., D.C.L., 


F.R.S., “Testing Pigments for Permanence of 
Colour.” 
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SIr Srpney Ler, B.A., D.Litt., LL.D., Editor 
of the “ Dictionary of National Biography,” 
“ Shakespeare's Life and Works.” (Aldred 
Lecture.) 


GQroRGE Henry Gass, “The History of the 
Microscope.” 


HERBERT Batsrorp, ‘“ The Production of a 
Book.” 


W. B. Borromury, M.A., Ph.D., F.L.S., 
Professor of Botany; and Vegetable Biology, 
King’s College, London, ‘‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Ernest KırtBsurRN Scorr, A.M.Inst.C.E., 
M.I.E.E., “ Electric Train-Lighting Systems.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


Sir CuHarues Watpstein, Litt.D., Ph.D., 
late Director of the Fitzwilliam Museum, and 
Slade Professor of Fine Art, ‘‘The Relation of 
Industry to Art.” Three Lectures. 


Syllabus. 

LECTURE I.—January,19.—Wide scope of subject 
—Definition of Art—Only dealt with in its relation 
to industry and “commerce—Art and industry 
opposed in spirit, but united in actual life of man 
from earliest prehistoric ages to modern times— 
Pure Art and applied|Art—Importance of develop- 
ment of taste as regards “pure Art to further 
interests of applied Art—In our own days Art in 
highest forms not encouraged—Impedition of 
higher forms of Art: (1) by action of State—Evil 
influence of the present form of death duties on 
development of higher Art—State of these laws 
chiefly accountable for depression in higher Art as 
an industry—Suggestions for amending the present 
laws. 


Lecture II.—Janvary 26.—(2) Existing trade 
customs also produce|such impedition of Art—Evil 
influence of prevailing custom in relation between 
architecture and the pure Arts—Difference of 
conditions in ancient Greece, the Middle Ages 
and the Renaissance, even in the 17th and 18th 
centuries—In the, decoration of the most costly 
buildings no call upon best artists—(3) Also in 
applied Arts best craftsmen and designers receive 
no encouragement—Individuality of designer and 
craftsman absorbed—Suggestions of practical im- 
provements of such conditions—(4) In the pro- 
duction of pure literature same impedition—Works 
of highest literary and artistic quality impeded in 
market—Practical suggestion of remedies, 


Lecture III.—FEBRUARY 2.—Industrial Art in 
handicraft and manufacture—Education of the 
public and of the Art producers—More extensive 
teaching of Art history in all schools in connection 
with history and geography as regards public— 
State-aided Art training—Adequate preparation in 
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sound instruction in drawing and modelling, in 
various crafts and designing for industrial purposes . 
—Training of designers for manufacture—Historic 
and originative—Historic design to be taught more 
extensively and thoroughly—Deficiency of present, 
méthods and suggestion of reform—Development 
of taste as regards original design—Study of pure 
Art—Fashion, its origin and influence. 

JOSEPH PENNELL, President of the Senefelder 
Club, ‘‘ Artistic Lithography.” Three Lectures. 
` February 16, 23, March 2. 

WILLIAM ARTHUR Bonz, D.Se., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface“ 
Combustion.” Three Lectures. 

March 16, 23, 30. 


Wiırrram Bourton, M.A., F.C.S., ‘Some Recent 
Developments in the Ceramic Industry.” Three 


~ Lectures. 
~ April 27, May 4, 11, 


‘JUVENILE LECTURE. 
Wednesday afternoon, at 5 o’clock :— 

R. P. HowGRave-GRAHAM, M.I.E.E., Demon- 
strator in Electrical Engineering at the City 
and Guilds of London Technical College, 
=“: Electric Vibrations and Wireless Telegraphy.”’ 
(Lecture II.) The Lecture will be E 


illustrated with simple experiments. < 


January 14. 


COBR LECTURES. 
Tuesday afternoons, at 4.80 o’clock :— 


H. PLUNKET GREENE, “The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK, 


MONDAY, JANUARY 12...Brewing, Institute of (London 
Section), Imperial Hotel, Russell-square, W.C., 
8p.m. Messrs. A. R. Ling and H. B. Wooldridge, 
« A New Brewing Process.” 


Surveyors’ Institution, 12, Great George-street, S.W., 
8p.m. Mr. Graham Mould, “The Law of Dilapi- 


dations.” 

Geographical Society, Burlington-gardens, W., 
8.30 p.m. Mr. G. Taylor, “ The Evolution of the 
Federal Capital. Australia—Canberra.” 


Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. (Graduates’ Meeting.) 
Mr. H. C. Armitage, ‘‘ The Arrangement of Modern 
Engineering Shops.” 


Sociological Society, at the ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8.15 p.m. Professor 
Patrick Geddes, 1. ‘‘A Notation of Life (Social 
and Organic)”; 2. “An Interpretation of Par- 
nassus.” 
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TUESDAY, JANUARY 13...Asiatic Society, 22, Albemarle-street 
W.,4 p.m. Sir Charles Lyall, ‘ Old Arabian Poetry 
and the Hebrew Literature of the Old Testament.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. Mr. H. Fowler, “ Superheating 
Steam in Locomotives.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m, Mr. F. T. Hollyer, ‘ Colour Collotype.” 


WEDNESDAY, JANUARY 14...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 5 p.m. (Juvenile 
Lecture.) Mr. R. P. Howgrave-Graham, ‘‘ Electric 
Vibrations and Wireless Telegraphy.” (Lecture IT.) 

Automobile Engineers, Institution of, at the In- 
stitution of Mechanical Engineers, Storey’s-gate, 
S.W.,8p.m. Mr. A. L. Clayden, “ The Economics 
of Design (The Market and the Design for a Low- 
priced Four-seated Car).” 7 

United Service Institution, Whitehall, S.W., 8 p.m. 
Colonel J. F. Donegan, ‘‘ The Uses of Aeroplanes 
to Army Medical Service in the Field.” 

Literature, Royal Society of, 20, Hanover-square, W., 
5 p.m. Professor Gerothwohl, ‘‘ Comparative 
Literature.” 

Secretaries, Chartered Institute of, at the Royal 
United Service Institution, Whitehall, S.W., 
8p.m. Mr. B. E. Holloway, “ Mexico.” 

Japan Society, 20, Hanover-square, W., 8.30 p.m. 
Mr. Yoné Noguchi, ‘‘ Japanese Poetry,” 


THURSDAY, JANUARY 15... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Colonel T. Holbein Hendley, “ Indian 
Museums: a Centenary Retrospect.” 

Linnean Society, Burlington House, W., 8 p.m. 
1. Mrs. Henshaw, ‘‘ Lantern Illustrations of the 
Fauna and Flora of the interior of Vancouver, 
from her last Journey.” 2. Mr. H. A. Baylis, 
‘t Some Observations on the Tentacles of Blennius 
gattorugine.” 3. Mr. G. C. Druce, (a) “ Some Re- 
cent additions to the British Flora” ; (b) ‘‘ A Note 
on Article 45 of the Vienna Code s, (e) “ The 
Abridgment of Miller’s ‘Gardener’s Dictionary ' 
of 1754, and Hill’s ‘ British Herbal’ of 1756.” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.80 p.m. Mr. A. R. Dugmore, ‘‘The Romance of 
the Beaver.” 

Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.-C., 
8 p.m. Discussion of the paper by Mr. P. J. 
Waldram, ‘‘Some Problems in Daylight Tllumina- 
tion, with special reference to School Planning.” 

Geographical Society, Kensington Gore, S.W., 5 p.m. 
Mr. G. Taylor, “ Some Scientific Results of Captain 
Scott’s Antarctic Expedition.” 

Historical Society, 7, South-square, Gray’s Inn, W.C., 
5p.m. Mr. J. E. C. Green, ‘‘ Acton, Bois le Comte 
and the Congress of Vienna.” 

Numismatic Society, 22, Albemarle-street, W., 6 p.m. 
Miss Helen Farquhar, “ Nicholas Briat and some 
Country Mints during the Civil War.” 

Architects, Society of, 28, Bedford-square, W.C., 
8 p.m. Annual Meeting. 

Mining and Metallurgy, Institution of, at the Geo- 
logical Society, Burlington House, W., 8 p.m. 

Colour Photographers, Society of, at the Royal 
Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. W. A. Watmough, “ Raydex Process 
of Colour Photography on Paper.” 


FRIDAY, JANUARY 16...Engineers, Junior Institution of, 39, 
Victoria-street, S.W., 8 p.m. Mr. T. H. Lait, 
‘< Machinery for Drying and Conditioning of Cotton 
and Woollen Yarns.” 
Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Mr. W. A. Tookey, 
‘“ Commercial ests of Internal-Combustion 
Engines.” 
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NOTICES. 


NEXT WEEK. 


Monpay, January 19th, 8 p.m. (Cantor 
Lecture.) Sir Cuarntes WatpstTEINn, Litt.D., 
Ph.D., late Director of the Fitzwilliam. Museum, 
and Slade Professor of Fine Art, Cambridge, 
‘‘The Relation of Industry to Art.” (Lecture I.) 

WEDNESDAY, JANUARY 21st, 8 p.m. (Ordinary 
Meeting.) W. S. Rocers, ‘‘ The Modern Poster: 
its Essentials and Significance.” JOHN 
Hassatu, R.I., will preside. 


Further particulars of the Society's meetings 
will be found at the end of this number. 


SWINEY PRIZE. 


The adjudicators under the will of the late 
Dr. Swiney are summoned to meet at the house 
of the Royal Society of Arts, John Street, 
Adelphi, London, on Tuesday, January 20th, 
1914, at 4 p.m., to make the award in con- 
formity with the terms of the bequest contained 
in the will of the testator. 


(By Order) 


Henry Trueman Woop, 


Secretary. 


COVERS FOR JOURNALS. 


For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 
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JUVENILE LECTURES. 


On Wednesday afternoon, January 14th, Mr. 
R. P. Howerave-Grauam, of the Finsbury 
Technical College, delivered the second and 
concluding lecture of his course on “ Electrical 
Vibrations and Wireless Telegraphy.” 

Having touched upon the early history of the 
subject, commencing with the work of Clerk- 
Maxwell in 1867, the lecturer explained the 
production and propagation of waves in water 
and in air as a means of indicating roughly 
the nature of electromagnetic waves, and the 
necessary existence of some medium for their 
conveyance. 

The discoveries of Hertz in 1888 were de- 
scribed and explained, and an oscillator and 
resonator exactly as constructed by Hertz were 
shown at work. 

After pointing out the identity of electric 


. waves in the “aether,” and radiant heat and 


light waves, the lecturer asked the audience to 
imagine a musical instrument with an immense 
keyboard controlling a wide range of inaudible 
aetheric notes, the deepest tones being emitted 
by the great wireless stations like Clifden in 
Ireland, giving vibrations at the rate of 40,000 
per second. The higher pitched amateur 
stations rise to frequencies of 13 million, or 
more than five octaves higher, while small 
laboratory oscillators have been made to give 
from 100 millions to 30,000 millions per second, 
or nearly nineteen octaves above those of 
Clifden. 

Increasingly shrill notes carry us through a 
rather obscure and very extended region of 
electromagnetic octaves, until a frequency of 
about 10 billions per second is reached, when 
the waves, which so far have affected none of 
the senses, begin to act on the nerves of the 
skin, and the sensation of warmth is experi- 
enced. This increases and then dies away as 
we approach 395 billions, when a glimmer of 
dull dark red commences, and gradually 
brightens to bright red. The red changes 
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successively to orange, yellow, green, blue, and 
violet, until at about 750 billions the waves 
again fede into invisibility, though they can 
still be detected by their effect in making 
certain substances shine brightly in the dark. 
Thus in the whole great gamut of electric 
waves the visible part only occupies a single 
octave. These invisible ultra-violet rays extend 
to frequencies of 3,000 or 4,000 billions per 
second. 

Returning to electric waves produced by 
sparks, Mr. Howgrave-Graham mentioned the 
“ optical” experiments of Sir Oliver Lodge and 
others, who reflected the waves and concentrated 
them with “ burning-glasses ’’ made of ebonite, 
sulphur, pitch, and other materials which are 
opaque to ordinary light. 

A short history of the application of electric 
waves to wireless telegraphy led up to an 
experiment, arranged to illustrate the para- 
mount importance of electromagnetic tuning, 
and the lecturer spoke of the great debt which 
the world owes to Sir Oliver Lodge, who 
developed this principle and patented apparatus 
for carrying it out at a time when Signor 
Marconi had accomplished nothing in this 
direction. 

The prolongation of Sir Oliver Lodge’s patent 
rights, the threatened law case, and the final 
purchase of these rights by the Marconi 
Company, show how vital was his invention 
and how powerful was his position. 

An aerial had previously been erected, 
stretching from the house of the Royal Society 
of Arts to the Tivoli Cinematograph Palace, 
and messages were received from the Eiffel 
Tower at Paris and from the City station of 
the Universal Cheap Cables Company, nearly 
two miles distant, where the lecturer’s new 
phonic motor was emitting sparks of a constant 
musical note. 

A secret message, written by a school-girl in 
the audience, was privately telephoned to the 
Company’s assistant, Mr. D. W. Thompson, 
who transmitted it to the lecture-room, where 
another assistant, Mr. R. H. Barthel, received it. 

The various messages were from time to 
time made audible to the whole audience by 
the wonderful magnifying devices invented by 
Mr. S. G. Brown, whose loud-speaking telephone 
was lent for the occasion. Only one or two of 
these instruments have yet been made. 

A receiving instrument, held by a member of 
the audience, was fitted with a bell, which rang 
when sparks were made by small radiators in 
the room and elsewhere, and much amusement 
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was caused when the lecturer madé the bell 
ring at a considerable distance by rubbing a 
brass rod on his hair and discharging it to his 
watch-chain or spectacles. A cannon was also 
fired by waves sent from the vestibule. 

Finally, the lecturer showed a series of 
experiments with discharges at some hundreds 
of thousands of volts, and at a frequency of 
about 400,000 vibrations per second. Pieces of 
wood were pierced and ignited, and the sur- 
rounding space was thrown into a state of 
violent electrical vibration so that disconnected 
lamps could be lit and tubes set glowing 
without visible agency anywhere near the wires, 
which were stretched across the room to metal 
plates. 

The lecturer raised his body to thousands of 
volts, caused discharges to issue from his 
fingers and nose, and sparks to pass from him 
to members of the audience through a long wire 
attached to a fishing-rod held in his hand. 

Mr. Howgrave-Graham concluded by expres- 
sing his hearty thanks to Mr. B. Abel, the 
lecture assistant of the Finsbury Technical 
College, where a large proportion of the 
apparatus was made, and to Messrs. Barthel 
and Thompson for their valuable assistance ; 
also to Mr. S. G. Brown and his assistant, 
Mr. B. 8. Smith, the Universal Cheap Cables 
Company, Messrs. Cossor and Co., and Messrs. 
Graham and Latham for the loan of apparatus 
for experiment and exhibition. 

The lecturer acknowledged the courtesy and 
helpfulness of the secretary of the New Tivoli, 
Ltd., and his engineer, Mr. Hutton, in the 
erection of the aerial. 

On the motion of the Chairman, a vote of 
thanks was accorded to the lecturer for his 
interesting course. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


THE MEASUREMENT OF STRESSES 
IN MATERIALS AND STRUCTURES. 


By E. G. Coxer, M.A., D.Sc., 


Professor of Mechanical Engineering and Applied 
Mathematics in the City and Guilds of London 
Technical College. 


Lecture III.— Delivered December 15th, 1913. 


In considering other possible ways of deter- 
mining the distribution of stress in materials, 
it has already been seen how important it is to 
measure the stress at a point, and the preceding 
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discussion has shown some of the advantages, 
and also the difficulties which are met with, 
when strains or thermal effects of stress are 
used for this purpose. If, however, a body 
is elastic we may make use of any of the 
properties it possesses which will allow us 
to infer the stress distribution, and in thig 
respect it is of importance to note that many 
transparent bodies when loaded acquire the 
temporary property of doubly refracting the 
light passing through them. This property, 
discovered by Brewster, is of great interest and 
importance, as it furnishes, although somewhat 
indirectly, a measure of the stress at a point. 
Double refraction is not usually observed in 
transparent bodies under stress owing to the 
ordinary conditions not being favourable for 
observation, but, if the light passing through 
a stressed object is such that its transverse 
vibrations are of particular types, the effects of 
stress may be readily made visible to the eye. 
A beam of light, in which all the transverse 
vibrations are executed in one plane, affords a 
ready means of detecting double refraction, and 
a simple means of obtaining light of this kind 
is to cause a beam of ordinary light to impinge 
upon a black glass surface at a particular angle ; 
the reflected beam is then found to be of the 
type required, or plane-polarised, as itis usually 
termed. If such a beam is transmitted through 
a stressed transparent plate, it is broken up 
into two distinct beams executing vibrations in 
planes at right angles to each other, and to the 
line of direction of the pencil. This selective 
effect is, moreover, accompanied by a retarda- 
tion of the velocity of propagation of both waves 
during their passage through the stressed 
medium, but of different degree, so that when 
they emerge there is a phase difference of 
vibration, which persists in their subsequent 
passage through the air. Waves of light of 
this kind do not interfere with each other so 
long as the vibrations are in perpendicular 
planes, but if the vibrations take place in the 
same plane an interference effect is produced, 
which may be very imperfectly likened to that 
produced by two systems of water waves 
travelling in the same direction with different 
velocities. The combined effect of the two 
systems may, at some places, give a wave of 
greater amplitude, while at others, where the 
crests and hollows coincide, there may be little 
or no motion. Components with reference to 
any given plane of waves of light vibrating at 
right angles may be readily obtained by using 
optical devices like Nicol’s prisms, black glass, 
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reflectors and the like, and, if the light used 
is homogeneous in character, we observe the 
effects of interference by the increased intensity 
of light at some places on the stressed speci- 
men, and lessened intensity at others, or, if 
white light is used in which the vibrations are 
more complex we obtain remarkable colour 
effects. 

We have already seen that the distribution of 
stress in a plate may be regarded as determined, 
if we know at every point the directions of the 
principal stresses and their magnitudes, and it 
will be convenient to consider, first, how these 
directions can be obtained from a consideration 
of the manner in which a beam of plane 
polarised light is divided by the action of the 
stressed medium. 

Experiment shows that the two component 
waves which leave a stressed plate of trans- 
parent material, vibrate in the directions of 
maximum and minimum stress, and if the 
polarising and analysing devices are always 
arranged with their principal planes at right 
angles we have an arrangement which shows 
a dark point on the stressed object, wherever 
the directions of principal stress correspond to 
these principal planes. Usually these places 
appear as an assemblage of points, and reveal 
themselves as dark bands or areas, which 
change their positions as the optical apparatus 
is rotated, and in this way the positions of the 
axes of stress are defined for every point of the 
stressed object. 

If we take the centre line of any band, we 
can at once mark upon it the angular positions 
of the principal axes of stress, since they corre- 
spond to the observed angular positions of the 
principal planes of the polarising and analysing 
apparatus, and by extending these observations 
to all parts of the stressed object the directions 
of the axes of stress at every point can be 
determined with considerable accuracy. 

If, for example, we take a circular ring of 
transparent material cut across to form a hook, 
and stress it by means of two levers which force 
the cut ends apart, we notice that a black band 
appears when the object is viewed between 
crossed Nicol’s prisms or their equivalents. 
This band marks the places where the principal 
axes of stress correspond to those of the optical 
apparatus, and it moves when these latter are 
turned through an angle. The various positions 
which such bands can take up afford a ready 
means of determining the angular positions of 
the axes of stress, and in general a sufficient 
number can be obtained to cover the specimen 
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completely. Fig: 24, for example, shows the 
centre lines of a number of these bands for the 
cut ring obtained experimentally in this way, 
and in addition the angular positions of the 
axes of stress are also marked, and they form a 


map of the variations of angular position of the 
stress lines, : 


Fra., 24. 


It is often convenient, however, to prepare 
-a new diagram showing the way in which the 
directions of these axes change as we pass from 
point to point, and it will be readily seen from 
Fig. 24 that if we draw a line from any point 
traversing the stressed area in the directions of 
one set of axes of principal stress, we shall 
trace out a curve which is everywhere per- 
pendicular to a second set of axes. We can, 
in fact, cover the area by two sets of orthogonal 
- curves, which show us the directions of stress 
at every point as before, and we then have a 
new kind of map, such as is shown by Fig. 25 
for the case of the hook, which, although it 
gives no further definite information, yet is 
more valuable, because it forms a kind of 
framework diagram showing the directions of 
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the pulls and pushes in the material, while the 


spacing between the lines gives some notion of 
the stress intensity at a point. The distribution 
of stress at any section of this hook can be 
determined, and at the horizontal section it can 
be readily obtained with considerable accuracy 
by comparing the optical effects produced with 


Fig, 25. 


those in a single tension or compression mem- 
ber, set along the lines of principal stress. For 
this purpose it is usually convenient to project 
a magnified image of both model and calibrating 
member upon a screen, so that minute differ- 
ences in colour are more readily observable. 

The breadth of the projected section in this 
example is adjusted to two inches, and the 
stress intensities at various points of the section 
are found by reducing the colour effect to a dark 
field at any required point by means of a 
stressed calibrating member. | 

Some of the observations are shown in the 
accompanying Table XI., and are plotted in 
Fig. 26, from which we observe that the 
maximum tension stress is reached at the 
inner edge of the ring, and gradually decreases 


TABLE XI. | 


0. 0°16 to 0°25. 


Abscisse, inches. - 


| Neutral Axis. 


oe 
0'5. ! 
: Be ee ee. D - 
| | | | 
Stresses in | 2,380 1,970 at 0'1 | | 0-7 A 640 
pounds | | 
inch. | : 
4,060 2,480 at 0°25 ee O'T 1,460 ] 1,720 
| 4,570 1,460 | 0:75 1,910 | 2,730 
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to a zero value at a point which agrees fairly 
well with the calculations of Andrews and 
Pearson for the neutral axis of a hook. It then 
changes to a compression stress, which finally 


5000 


Tension pounds per square inch 


Compression lbs per sq.in. 


reaches a low maximum value at the curved 
outer edge of the hook. 

Another type of problem of importance 
relates to the effects of sudden changes of 
section in a member under load, a case of 
frequent occurrence in many kinds of practical 
engineering construction, as, for example, in 
members connected by riveted joints. An 
example of the simplest kind is furnished by 
the case of a single rivet hole in a tension or 
compression member, such as occurs at the 
intersections of the members of the lattice 
webs of light girders. 

The lines of principal stress in the full 
section of a tension member when far removed 
from the hole may be conveniently represented 
by equally spaced lines, but this condition is 
clearly altered as they approach the hole, since 
the stress is not transmitted across it, but 
must be carried by the metal on each side. It 
is easy to determine the approximate positions 
of the lines of stress by the methods already 
described, and Fig. 27 shows one such experi- 
mental determination, from which it appears 
that not only do the lines approach one another 
at the minimum section, but they are also 
spaced unequally, and are closer together 
at the boundary of the hole, where a high 
stress intensity is indicated. The slight in- 
clinations of the stress lines to each!{other also 
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appear to show that transverse stress is present 
of small magnitude. 

The distribution of stress in the neighbour- 
hood of a hole in a tension member can be 
measured experimentally by optical means, and 
if the hole is of small diameter compared with 
the section of the bar, the stress intensity at 
any point may be calculated. Thus, at the 
minimum transverse section, it can be shown 
that if p is the stress at a distance from the 
hole, the stress intensity p, at any distance r 
from the centre of the rivet is given by— 


where a is the radius of the hole. This stress 
is accompanied by another, p,, at right angles 
and having a value— 


 8/e@ a 


At the hole, therefore, the stress p rises to a 
maximum value of 3p, while p, is zero, so that 
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we get a trebled stress intensity just at the 
boundary. In practical cases, where rivet holes 
are of appreciable size compared with the dimen- 
sions of the cross section, we may compare 
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the actual results obtained with a value of 
p calculated to correspond with « very broad 
section. Some experimental values * obtained 
from a model tension member are given in the 
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accompanying Table XII., and they show that 
the maximum stress intensities are approxi- 
mately 3p, and also that the ratio of maximum 
stress to mean average stress steadily decreases 
as the hole is increased in size, as may be 
expected from general considerations. 


TABLE XII. 
Tension Member, 1 in. by 0'186 in. Load, 100 lbs. 


a 
| EA i A ta 

qs 549 584 1,470 

i 547 620 1,560 

3 | 568 724. | 1,770 

g | 570 868 1,850 

} 1,035 2,040 


i 613 


We can readily deduce by a simple applica- 
tion of the formulæ quoted above that the 
maximum stress is to the mean average stress 
in the ratio of 3c to c + 1 approximately, where 
c is the ratio of the width of the plate to the 
diameter of the hole, and the experimental 
results of Table XII. agree fairly well with this 
simple rule. 

It seems certain that the yield point of a 
material is often exceeded at a rivet hole, and 
in ductile material this is probably accom- 
panied by an equalisation of stress in the 
neighbourhood of the hole. We can show 
that this latter effect takes place in ductile 
transparent material, and it seems not un- 
reasonable to suppose that the mild steel plates 

* “ The Effects of Holes and Semi-circular Notches on the 


Distribution of Stress in Tension Members,” by E. G. Coker, 
Proceedings, Phy. Soc. Vol. XXV. 1913. 
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used in riveted structures behave in a similar 
manner. 

If a more complicated case occurs with 
two or more rivets in a transverse section the 
experimental determination of the stress distri- 
bution may still be made with little difficulty, 
and one such case is shown in the accompanying 
Fig. 28, where three rivet holes diminish the 
section by one half. In a test with a mean 
average load of 2,560 lbs. per square inch the 
stress intensity was found to range from 1,600 
to 3,100 lbs. per square inch, a much less range 
than occurs with a single hole giving the same 
diminution of area. 

The effect of bending also produces a very 
complicated distribution of stress at rivet holes, 
and one such case is shown by Fig. 29, in which 
we have the singular result, owing to the effect 
of rivet holes, that the greatest stress is at a 
point of the interior of the beam and not at the 
exterior surface. 

So far we have not obtained a general method 
for determining the magnitudes of the principal 
stresses, and we must now inquire as to the 
methods by which their numerical values may 
be determined experimentally. For this pur- 
pose we can utilise the interference effects 
produced by the phase difference between the 
two rays into which the polarised beam is 
divided, and it is convenient for measurements 
of stress intensity to remove the -effect by 
which we determine the positions of the stress 
axes. This is very easily accomplished by 
interposing a plate of a transparent material, 
which has the property of dividing a plane 
polarised beam into two component waves 
vibrating at right angles, and of such a thick- 
ness that the phase difference on emergence is 


Fia. 29. 


one quarter of a wave-length of the light used. 
Mica is a convenient substance for this purpose, 
and if suitable plates are interposed on each 
side‘ of the object under examination, the beam 
of light between them becomes circularly 
polarised, and the black bands marking the 
directions of the stress axes are removed. The 
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remaining effect is a measure of the stress in 
the material, and it is easy to show by simple 
experiments what are the relations between the 
optical effect and the stress intensities. Tf, 


Fic. 30. 


for example, we take two tension members 
and subject them to the same uniform stress 
intensity the colour effects produced by inter- 
ference will be precisely the same for each, 
while if they are superposed to interpose a 
double thickness, the colour effect is that 
produced on a single member under twice the 
stress. Experiments on three or more super- 
posed members readily verify for simple tension 
and compression that the optical effect is simply 
proportional to the stress intensity, and also to 
the thickness of the plate. If, however, two 
equally stressed tension members of the same 
thickness are crossed, as shown in Fig. 30, the 
common area gives a dark field, showing that the 
stress effect of one neutralises that of the other. 
The same dark field is produced if an equally 
stressed compression member is placed with the 
direction of stress parallel to that of the tension 
member Fig. 31, and we may readily verify in 
all cases that tension and compression stresses 
in the same direction add their effects, while 
stresses in directions at right angles subtract 
them. 

The latter result is of chief importance 
because the stress at any point of a plate can 
always be represented by two stresses p and q 
at right angles, and their optical effect is 
proportional p—q. The value of the stress 
difference may therefore be determined by 
matching the optical effect produced at the 
given point with that produced on a simple 
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tension or compression member, or better still, 
by reducing the optical effect to zero by a simple 
tension or compression member set along one 
of the directions of principal stress, and stressed 
until a dark field is produced. 

In many cases of practical importance, such 
as occur in beams and columns, one of the 
stresses g is zero, and the stress distribution in 
a model is readily determined without further 
measurement, but in the majority of practical 
cases the magnitude of q is comparable to p 
and each must be determined. 

It has already been noted that the thermal 
effect of stress in an elastic material is propor- 
tional to the sum of the principal stresses at a 
point, and it is possible that this may be of 
service for some cases where each principal 
stress is required, especially as it is directly 
applicable to metals as well as transparent 
bodies, but the corrections required are not 
small and the measurements are difficult. It 
is therefore more convenient, in general, to 
measure the sums of the principal stresses by 
observing the changes of thickness of the plate. 
It is easy to show, for a plate of elastic material 
subjected to stresses in its own plane, that the 
change of thickness is equal to the sum of the 


Fra. 31. 


principal stresses across the section multiplied 
by certain easily determined physical constants. 
We have therefore a means of determining this 
sum, if we can measure these lateral changes 
with sufficient accuracy. A convenient form 
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of extensometer* has been devised for this 
purpose capable of measuring changes of thick- 
ness of half a millionth of an inch in a plate 
+ in. thick, and in this way the sum of the 
principal stresses can be determined with 
sufficient accuracy for the same points of a 
plate for which the values of their difference 
are obtained by the optical measurements 
described above. One form of this lateral extenso- 
meter, which has been devised for obtaining the 
mean sum p—q of the principal stresses across 
the thickness of a plate, is shown in elevation 
by Fig. 32 and in plan Fig. 88. In this arrange- 
ment a frame, C, carries a calibrating screw, 
CS, the point of which bears against the plate 
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of transparent material, and is immediately 
opposite a second point, P, the inner end of 
which is lightly pressed against the plate by a 
spring, while the outer end presses against the 
short arm of a pivoted lever, L, controlling the 
angular position of the lever, A, of a pivoted 
mirror, M. Any change which takes place in 
the thickness of the specimen between the 
measuring points causes a rotation of the 
mirror, and this change can be measured by 
observing the movement of a spot of light 
which is reflected from the mirror. The 


* «The Distribution of Stress due to a Rivet in a Plate,” 
by E. G. Coker and W. A. Scoble. Transactions, Inst. 
Architects. 1918. 
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observations can be calibrated by the standard 
screw, CS, which is provided with a graduated 
head, L, for this purpose. 

It will be noticed that the measuring points 
simply bear against the face of the bar, and do 
not penetrate it, so that the length over which 
a measurement is made is not altered by the 
action of the measuring points penetrating 
the material. The whole of the measuring 
apparatus is, moreover, supported on a pair 
of light steel springs, S, attached to a clip, 
secured to the specimen, so that errors 
caused by the weight of the instrument on the 
measuring points are also avoided. We have, 
therefore, at our disposal purely experimental 
means of determining the directions of principal 
Stress at a point in a plate, and also the mag- 
nitudes of their sum and difference for the same 
point, when taken as averages over the thick- 
ness of a plate. This information is sufficient 
to determine the stress distribution completely. 
For optical investigations, on models of en- 
gineering interest, it is of importance to use a 
transparent substance which possesses marked 
doubly refracting properties under load, com- 
bined with ability to resist severe stresses 
without causing injury to its optical properties. 

Glass is, in general, too fragile for this pur- 
pose, and the cost of making models of the 
required shapes is too great for it to be used 
with advantage. 

These difficulties are overcome by the use 
of one of the nitro-cellulose compounds now 
available. These materials approach glass in 
the perfection of their optical properties, and 
are very much superior in ductility, while the 
cost of fashioning the material into complicated 
shapes is only a small fraction of the cost of 
specimens made of glass. 

An interesting problem of stress distribu- 
tion, examined by the aid of xylonite models, 
occurs in the testing of the tensile properties 
of cements. As is well known, rules exist in 
most countries which prescribe the form of a 
cement tension member so that tests made on 
different samples of cements can be compared, 
but unfortunately there is no general agree- 
ment, and the standard briquettes of Con- 
tinental Europe, America, and England differ 
very appreciably in form, and have, in fact, no 
common basis for the comparison of the results 
of tests. 

If, for example, we take a model of a briquette, 
of the standard form prescribed in British 
specifications for the testing of cement, and 
subject it to load, the stress distribution can 
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THE DISTRIBUTION OF STRESS AT 
THE MINIMUM SECTION OF A 
CEMENT BRIQUETTE. 


January 16, 1914. 


be completely determined by the methods 
described, 

Experiment shows that the stresses acting 
perpendicularly across the minimum section of 


Fig. 34. 


the briquette are accompanied by stresses in 
the plane of the section, which vanish at the 
outer end, and are probably never very great 
at any point. We may, for an approximate 
comparison, neglect this minor principal stress 
everywhere, and it is clearly zero at the outer 
edges of the section where the stress is most 
intense. 

Fig. 34 shows the difference of the principal 
stresses at the cross section of a model of 
a standard British cement briquette, and 
measurements* show that the maximum 
stresses occur ati the ends of the cross section, 
and are approximately 13 times the mean 
average value of the stress. Similar measure- 
ments show that the maximum stress for the 
American form is about 1:7 times the mean 
value, while for the Continental form the ratio 
rises to as much as 1°95 to 1. 

It would no doubt be more satisfactory if the 
stresses could be actually determined in the 
cement itself, but this direct determination 
presents very great difficulties. A more accurate 
representation of the real state of stress in a 
cement briquette might possibly be obtained 


* “The Distribution of Stress at the Minimum Section of 
a Cement Briquette,” by E. G. Coker. International Asso- 
ciation for Testing Materials, New York Congress, 1913. 
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by using glass models, since the brittle nature 
of this material is more akin to that of cement 
than the ductile celluloid used here. It is, 
however, very probable that the elastic dis- 
tribution in glass would not prove very different 
from that in celluloid, but would remain per- 
sistent up to fracture, so that the present. 
results may not be very far from representing 
comparatively the stress distribution at the 
section examined. A general survey of the 
distribution of stress throughout the briquette 
has so far not been attempted, but the colour 
effects produced in the model, Fig. 35, show the 
stress difference effects directly, and it is evident 
that there are also very severe stresses at sections 
in the neighbourhood of the grips. It is in fact 
not unusual for briquettes to fracture here 
instead of at the minimum section. 

For the examination of models of engineering 
structures it is very convenient, and sometimes 
necessary, to view the whole of the model at 
one time, and the restricted view which can be 
obtained in the polariscopes obtainable from 
makers of optical instruments only allows very 
small models to be used. In order to remove 
this serious objection several large polariscopes 
have been designed and constructed, and cross 
sectional views of two of these are shown (Figs. 
86 and 387) of which the former has a field of 
view of about one square foot, and the latter 
40 inches by 10 inches, and especially adapted 
for long models of girders, roofs and the like. 

The essential features are the same in both 
cases, and consist of a bank of lamps, A, the 
light from which passes through diffusing 
screens of tissue paper, B, before reflection from 


Fig. 36. 


a black glass surface, C. The reflected and 
polarised beams then pass through a quarter- 
wave plate,.D, of mica, whereby they become 
circularly polarised for passage through the 
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F 1e. 37. - 
object. The emergent rays are again changed 
to a plane polarised state by the action of a 


second quarter-wavezplate, E, and finally pass. 


through the analyser, F, which may take the 
form of a Nicol’s prism as in the first figure, or 
a bundle of clear glass plates, as in Fig. 87. 
Both these examples are very suitable for 
laboratory work, and other modifications have 
also been used, which have .been found more 
suitable for certain | cases, but these latter 
involve no change of fundamental importance. 
The complete experimental solution of. the 
stress distribution in a body may be illustrated 
by the case of the action of a rivet near the 
edge of a plate of a rivet joint. In this problem 
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we can no longer neglect either principal stress, 
and it is in general necessary to determine both 
their directions and magnitudes. Ifthe uniform 
tension stress in the full section -of a plate is 
represented by equally spaced lines in the 
direction of stress, we may expect to find altera- 
tions in their directions and distances apart as 
they draw near to the discontinuity produced by 
the rivet, and an optical examination, Fig. 38, 
shows that the lines of stress approach one 
another very closely as they pass around the 
rivet and afterwards diverge again if the overlap 


of the plate is sufficient to permit this. It is 
not ‘difficult to explore the whole of a plate 
stressed in this way, by determining both the 
sum and difference of the stresses at a sufficient 
number of points on the linies of stress so found, 
and some of the measurements for the cross 
section passing through the centre of a‘vivet in 
a plate are shown in Table XIIL., for the case of 
a plate in which both the overlap and the 
widths of metal on’ each side of. the rivet are 
equal to the diameter of the rivet. ~- - . 

In these determinations the distance 7 of the 
point examined is measured ‘from the centre of 
the rivet: in terms’ of its‘ radius a, whilé: the 
stress: p, -across the section and the ‘stress pe 


differences are plotted in Fig..39, and the 
principal stresses deduced from them are given 
in Fig. 40. They show that the tensile -stréss 
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TABLE XIII. 


i STRESSES ACROSS THE SECTION. - 
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STRESSES ON CENTRE LINE BELOW RIVET. 
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-148 -r2 | -132 -1-60 
-0:93 | —0-41 ~0°025 0:225 
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at the cross section reaches a high value, while 
below the rivet an even greater compression 
stress is produced. The measurements of radial 
stress along the sections chosen give marked 
compression close to the rivet, and it is worthy 
of note that they are very nearly zero at the 
outer boundaries of the plate, results which 
confirm the general accuracy of the measure- 
ments. Other measurements of a similar kind 
show that the action of a rivet produces an 
intense stress at the hole, sometimes reaching 
five times the stress in the full plate. In a 
transparent model this is often accompanied 
by permanent overstress and local yielding, 


which latter tend to equalise the stress in the 


material. 

We have seen that the complete determi- 
nation of the distribution of stress in a plate 
subjected to forces in its own plane involves 
the determination of the directions of the lines 


of stress, and the measurement of both the sum » 


and the difference of the principal stresses at 


each point, since these, latter cannot in general. 


be measured separately. 

It is therefore apparent that this kind of 
investigation offers great advantages for the 
measurement of shear stress, since the opticul 
effect is proportional to the difference of the 
principal stresses, and therefore varies according 
to the shear stress at a point. The quantitative 


determination of shear stress is accordingly of 
a simple kind, since the delicate measurements 
of the change of thickness in a plate are not 
necessary, while a general idea of the distribu- 
tion of shear stress may be obtained from the 
picture which the colour effects show. 


The distribution of stress in a long rectangular 
plate subjected to shear stress offers a useful 
illustration, which may be considered in some 
detail. For the purposes of experiment a 


- plate, 10 ins. long and + in. thick, was rigidly 
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clamped at the sides, B, Fig. 41, and a pull.due 


to a load, W, was applied to a bar clamped to 
the centre of the plate, so that the free 


portions, A, on each side were subjected to a. 


nearly pure shear. With the aid of a large 
polariscope the optical effects produced over 
the whole plate could be readily observed, and 
it was found that the distribution presented 
some interesting peculiarities. In a long plate 
the maximum intensity of stress occurs near 
the ends, and, in general, at a distance there- 
from somewhat less than the free width of the 
plate. The stress is very uniform over the 
remaining part of the length, with a slight 
diminution towards the centre, as is shown in 
the accompanying diagram, for the maximum 
length of 10 ins. and a mean shear load. of 


800 Ibs. per square inch. The shear stress over | 


the central portion of the 10-in. length is 
slightly more than the mean shear load, and 
reaches maximum values at short distances 
from the ends, and it ultimately becomes zero 
at the ends. 


Keeping the load per square inch constant 


and diminishing the length to 6 ins., we 
obtain a slightly, more variable distribution 
over the central portion, with a higher average 
_ stress intensity and more pronounced maxima. 
The same general featuresjare shown in a still 


by 


Yj 
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more marked manner as thejlengthiis still further 
decreased, and a change of distribution is seen 
to be imminent when a length of 2 ins. is 
reached, for we observe from the measurements 
that for some length greater than 1} in. and 
less than 2 ins., the distribution changes to one 
with a central maximum, and approximates to 
a parabolic type with a very large maximum 
value, as the final curve shows. 

Another field of usefulness for optical 
observations which may be indicated is their 
application to the design of structural members 
and parts of machines by aid of models sub- 
jected to load. We have seen from our tests 
that signs of failure are accompanied by a loss 
of transparency of the material, which is very 
readily observable and marks the places of high 
stress intensity in the member where failure 
may probably occur. It is therefore easy to 
correct errors in design from such observations, 
and these latter appear to be quite as useful, 
and are certainly more readily obtainable than 
from tests upon members of full size. 

Many other illustrations might be given of 
the effects of stress upon transparent materials, 
but those already described are perhaps sufficient 
to. show the use of optical methods for determin- 
ingl the |-distribution}-of stress] in models of 
engineering and like structures. 
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THE COST OF BRITISH SEC- 
TIONS AT INTERNATIONAL 
EXHIBITIONS. 


The following table shows the area occupied 
and the expenditure on the British Sections 
at foreign International Exhibitions. It is 
thought that the information may be 
serviceable in connection with the discussions 
now going on about the Panama Exhibition. 


Date. Place. (e Fe age ft. f ene 
1867 Paris . 280 , 604 2b 092 
1878 Vienna 169 , 827 28 , 753 
1876 Philadelphia . | 194,381 39,981 
1878 | Paris. . . | 368,018 | 66,983 
1889 | Paris... | 232,845 29,499 
1893 Chicago . . 500,074 60,000 
1900 Paris . 417,807 125,000 
1904 St. Louis . 334,740 | 120,000 
1910 Brussels . 226 :000 | 
1911 | Rome. = 830,195 | 211,400 
1911 | Turin. . 163,445 | 

| 


It must be understood that these figures as 
they stand hardly offer a fair basis for com- 
parison of the various amounts expended as 
compared with the space occupied, because the 
conditions varied considerably in the different 
exhibitions, In all the exhibitions up to and 
including Paris, 1900, the expenses of transport, 
installation, and maintenance of private exhibits 
were borne by the exhibitors; whereas at St. 
Louis, 1904, and at the three exhibitions— 
Brussels, Rome, and Turin—in which the British 
Section was managed by the Exhibitions Branch 
of the Board of Trade, the exhibits were, to a 
large extent, of a collective character; and, 
while the material was supplied by individual 
firms, the expenses connected with them were 
borne by the British Commission. 

It should also-be pointed out that the amount 
of space occupied in each case, up to and 


including Paris, 1900, includes that used by the ` 


Colonies, the cost of administration of which was 
provided by the Colonial authorities. The 
Colonial space, however, is not included in the 
St. Louis amount, which is that occupied by 
Great Britain alone. At Chicago, of the 
500, 000 square feet allotted to the Empire, 
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200,000 were filled by the Colonies, the re- 
maining 800,000 being occupied by Great 
Britain. Of the 417,000 square feet at: Paris, 
1900; a little over 35,000 was Colonial space, 
leaving about 382,000 for Great Britain. It is 
probable that the Colonial exhibits at the other 
earlier exhibitions did not occupy so- much 
space as to make any very great practical 
difference in the calculations. 

With regard to the three last-named exhi- 
bitions, the expenditure upon which is given 
as a lump sum in the report of the Royal 
Commission, it should be remembered that 
the destruction of a large part of the British 
Section at Brussels entailed a very heavy 
additional cost. It should also be remembered 
that about £63,000 was expended on permanent 
plant, showcases, etc., which are available for 
use at all future exhibitions, 

It may also be worth mentioning that of the 
area occupied by Great Britain at St. Louis, 
120,000 square feet were devoted to the British 
Pavilion and gardens. 

In Paris, 1889, the Section was not an official 
one, the British Government having declined 
to take part in the exhibition, presumably 
because of its association with the French 
Revolution of a hundred years before. In that 
case the total expenditure was met by a charge 
for the space occupied by exhibitors, and the 
administration was in the hands of a private 


. committee, 


Some other exhibitions have been subsidised 
by the Government, including Brussels, 1897 
The 
Exhibition Branch of the Board of Trade has 
organised, or helped in organising, a British 
Section at the Argentine Exhibition at Buenos 
Aires in 1910, and at the Sports Exhibition of 
Vienna, also 1910. 


THE SCOTTISH ZOOLOGICAL PARK.* 
By T. H. GILLESPIE, 
Secretary to the Zoological Society of Scotland. 
The Scottish Zoological Park, which has just 
been opened at Corstorphine, near Edinburgh, is 
an eee to give expression to the newer ideas 


aeee eee -aeee e e M eo 


ee In the course of the paper on ‘ Zoological: Gardens,” 


which he read before the Society.on November 26th last, 
Dr. P. Chalmers Mitchell, F.R.S., showed a number „of 
lantern-slides of the Scottish Zoological Park, which was 
opened last summer near Edinburgh. -In view ‘of the great 
appreciation of these pictures expressed by the audience, it 
has been thought that a further illustrated account of the 
“Scottish Zoo” would be of interest to members of the 
Society, and accordingly this article has been kindly pre- 
pared by Mr. T. H. Gillespie, Secretary to the Zoological 
Society of Scotland. 
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which are so rapidly changing the methods of 
acclimatising and exhibiting wild animals. In its 
foundation two chief aims have been followed— 
that its inmates shall be.confined, as far as 


b 
possible, in a manner which will permit them to 


live a natural life, and will tempt them to display 
their natural habits—their “ livingness ”—and that 
in its general arrangement. it shall be beautiful 
and as attractive to visitors as! it is possible to 
make it. The degree to which this can be carried 
into effect must largely be determined. by the 
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character of the ground to be worked on, and in 
the estate which was purchased for the purpose an 
almost ideal site was secured. It extends in all to 
74 acres, and lies on the south-western slope of a 


Fic. 1.—THE POLAR BEAR POOL, 


hill, so that it receives the maximum of sunshine, 
and is well sheltered from the colder winds. The 
ground is divided into two portions, the most 
southerly of which comprises a mansion house, 
with gardens, shrubberies, and parks surrounding 
it, extending to some 27 acres; this is the portion 
at present being laid out, leaving 47 acres for 


IN 
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future development. ‘There is abundance of fine 
old timber, and the natural rock which underlies 
the site is never far from the surface, and frequently 
outcrops, while the higher part consists of coppices 
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This pool was blasted out of the rock somewhat in 
the shape of a horseshoe, leaving in the centre a 
large. mass of the natural rock, which therefore 
forms a kind of promontory, bounded on three 


Fic. 2.—THE POLAR BEAR Poot.! 


and furze-covered hills, with sheltered valleys 
between, It is undoubtedly one of the most 
beautiful sites that could possibly be found for the 
purpose to which it has been devoted. 

The polar bear pool was the first work undertaken 
after the preliminary plans had been adjusted. 


sides by water, and on the fourth by a cliff. The 
rock which surrounds the pool on the outer side, 
rising to about 8 ft. above the water-level, over- 
hangs slightly, and affords no means for the bears 
to climb and escape. The present dimensions of 
the pool are about 65 ft. long by 50 ft. wide, but it 
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is as yet unfinished. It will be extended during 
this winter to approximately double its present 
size, and will then, I believe, form one of the 
most beautiful natural enclosures for animals in 
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they are a source of endless interest and amuse- 
ment, and they are, of course,3 viewed without the 
intervention of any iron bars, there being nothing 
between the bears and the public, but the pool 


the world. The bears—there are at present two 
polar and two brown bears in the enclosure— 
appear to find it entirely to their liking; they are 
unceasingly active, swimming and diving in the 
water, clambering over the rocks, and playing 
together on the flat top of the rock, while to the 
public, who gather in large crowds to watch them, 
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with its smooth outer side. Later on, a seal pool 
will be formed adjoining the polar bear pool, and 
the construction of another large pool for sea-lions 
and penguins has already been commenced. Just 
below the polar bear pool is the bison paddock ; it 
is surrounded with a low fence of fir poles, inside 
of which is a ditch faced with concrete. This type 
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of fencing is"*most successful for heavy cattle; it is 
much more:pleasing in appearance than a higher 
and more massive fence, and with the ditch is a 
most effectual barrier. 
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In making an outdoor enclosure for lions the 
example of the lion’s gorge at Stellingen has been 
followed more or less closely, except that ours 
is quarried out of the side of the hill, and is of 
natural rock instead of being built of concrete. 
The principle is the same, however. There is a 
broad shelf of rock, some 50 ft, long by 25 to 30 ft- 
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wide, backed and: flanked by overhanging cliffs, 
while in front is a wide and deep ditch, which 
confines the lions. A margin of low shrubs along 
the front of the ditch will conceal it from the view 


Fiac,.4,—REINDEER PADDOCK, 


of the visitors, who will see the lions on the same 
level as themselves, with apparently nothing but 
the hedge of shrubs between, To the east of this 
‘lions’ den ” are two opposing rows of cages for 
lions or other large carnivores. They arè built of 
wood, stained brown, and have a pleasingly rustic 
appearance, and the fronts are made of electrically 
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welded steel netting, which is much lighter than 
the older type of iron bats, but equally strong. 
From the cages passages communicate -with the 
‘‘den,” opening into it through a cave-like door- 
way. At the northern end of the cages another 
smaller rocky “den” has been constructed resem- 
bling the “ lions’ den,” except that it is fronted 
and roofed with steel netting. In this leopards, 
etc., will be exhibited. One of the illustrations 
shows a striped hyena in this den. 

The monkey-house—the first of several similar 
houses which will be erected—is placed in one of 
the old gardens, surrounded by a fine old holly 
hedge, which not only gives a most pleasing back- 
ground, but also forms an éffeetual shelter from 
the winds. Thè house consists of an inner brick- 
built sleeping place, with several separate compart- 
ments, a rooféd playground with glazed end and. 
open front, and a large outdoor cage in which a 
tree is placed. Thé roof portion has some resem- 
blance‘to an Eastern timber-fronted bungalow, and 
is provided with verandahs and upright poles along 
the front. On these the monkeys are ever at play; 
climbing up the poles, scampering along the roof 
or verandahs, and leaping from point to point. 
The cage has proved most successful, not only in 
the amusement it affords the human spectator, but 
also in maintaining the health of its inmates. 

A squirrel and marmot enclosure has been made 
after the fashion of that in the London Zoological 
Gardens, and near it are aviaries for ground birds. 
A garden sheltered by high walls has been arranged 
for the small birds. A large flight aviary, 80 ft. 
long, for parrots, and several others for smaller 
birds, have already been erected, and more will be 
added. The garden, filled with brightly-coloured 
flowers in beds and borders, has a charmingly old- 
world appearance. 

The waterfowl, of which there is already a good 
collection in the Park, and the cranes, flamingoes, 
etc., are placed on several ponds, prettily arranged 
with rocky margins and islets, and with masses of 
shrubs on the banks to give shelter to the birds. 

The large paddocks, of which there are several, 
for deer, ostriches; etc., are fenced with high- 
tension steel netting, and provided with rustic 
houses for shelter, and on the western sidé of the 
grounds are a number of independent yards and 
houses for antelopes, etc. Adjoining these yards is 
a field some acres in extent, in which a mixed 
group of such ungulates as will agree together is 
placed. Several small pools have been made in the 
centre, and the whole is intended when completed 
to give the effect of an African ‘‘ water-hole.” 

The construction of an enclosure for brown and 


black bears has just been commenced, and will be 


completed in the early spring. It is designed: on 
the same principle as the polar hear pool, but is 
varied to suit the somewhat different requirements 
of the animals it is intended for. The restraining 
medium will still be water (in which brown bears 
delight) and a smooth unclimbable rock face, but 
instead: of a more or less flat rock the water will 
enclose a rough slope with one or two trees. 
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Running westward from the “ lions’ den’ is a strip 
of woodland growing on a rocky slope, and on this 
enclosures, fenced with steel. nebting, will be made 
for wolves, jackals, etc. 

All that has been done is the work of anai 
only six months, and in relation to the complete - 
scheme is merely a beginning. Among the other 
work contemplated when our résources permit are 
an elephant house (which will probably have to 
follow more or less conventional lines), a natural 
enclosure to imitate a piece of jungle for tigers; 
large aviaries for eagles, large flying birds; wading 
birds, etc.; all arranged with rocky cliff, swamp 
pool, or shore-like effect ta suit the character of 
the birds enclosed; a latge steel-netted cage, 
enclosing a growing tree for leopards; rocky 
enclosures for goats, etc. The outstanding future 
development of the Park will occur when the upper 
part of the ground, which is “atzpresent let as a 
golf course, is brought into. tise. sag AS” -I have 
mentioned, this higher. groia: -Cbusists of ridges 
and hillocks, in some cases, crowned with coppices, 
in others covordd with firde, and with much out- 
cropping rock, while between are grassy valleys 
more or less sheltered by the ridges. On this 
section, some 47 acres in extent, large ranges will 
be enclosed for buffalo, deer, antelopes, and wild 
goats and sheep. The contour of the land is such 


that it will be possible to arrange the separate 


fences and the paths for the visitors along the 
lower ground, so that a visitor, in looking over one 
of the ranges, will never see the fencing of the 
other side or the opposite stream of visitors. This 
crossing of the landscape by a road for visitors is 
one of the defects of the Stellingen Park. Not 
only will this rather distressing view of an opposing 
roadway be avoided, but the animals enclosed will 
have free access to the higher parts and ridges, 
and will produce most artistic effects when seen, 
as frequently they will be, against the sky-line. 

If the site is open to criticism on one point, it is 
that it possesses no running or natural sheet of 
water. There is, however, abundance of water 
below the ground, and in due course of time I 
hope that we shall be able to collect this and store 
it in á lake, to be made on the higher ground, 
from which a rivulet with cascades will carry the 
water down to the various ponds in the lower part 
of the lake. 


ARTS AND CRAFTS. 

Christmas Cards and.their Lettering.—Christmas 
and thé New Yéar, with the array of cards and 
calendars which they bring in their train, always 
provide an opportunity of seeing the trend of 
public taste in certain directions. It is not merely 
that fashions in design change, and that what was 
in vogue one year is hopelessly out of date a couple 
of years later, but that the forms of the letters and 
the ways of using them vary from year to year. 

This season’s cards were, at first sight, rather 
disappointing. Some of them gave one the: idea 
that people had outgrown the stage of merely 
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feeling bored at having to send cards at all, and 
wished their boredom to appear in what they sent. 
It seemed as though an ordinary visiting card 
would have conveyed a message of remembrance 
in a more satisfactory way than some of the ultra- 
plain greeting cards which found a place on the 
pages of this winter’s books of “ private greeting 
cards.” The fact is, however, that the plainness 
of the new cards marks an inevitable stage in a 
process of reaction—and very necessary reaction— 
which is going on against the over-elaboration that 
has for some time characterised work of this kind. 
The old-fashioned cards, which consisted of pictures 
pure and simple, with a-few words of greeting 
printed in gold at the bottom, have been growing 
less numerous for many a year, and are now 
popular mainly as post cards. Pictures on 
Christmas cards proper figure nowadays mostly 
either as panels let into the front page of double 
cards bearing some form of greeting on the second 
page, or as little insets forming only a relatively 
insignificant part of a decoration consisting mainly 
of ornament or of ornamental lettering. In the 
more modern cards, the picture, when it does 
appear as a really important feature, has very 
commonly a more or less ornamental (fairly often 
a Japanesque) character. 

The substitution of ornament for picture has 
naturally had the effect of materially increasing 
the importance of the lettering. Many of the plainer 
cards this season consist of nothing else, whilst in 
others the -decoration is composed principally of 
ornamental lettering which is combined with 
-~ some other ornament. 
looked as though, in spite of the revived interest 


in writing and lettering, the type of letter used on - 
ordinary cards not only had not improved; but. 


had chahged quite remarkably little. The varia- 
tions on absolutely commonplace lettering took 
mainly the form of eccentricities, for which it was 
difficult to account on any hypothesis but that of 
a desire for innovation at all costs. At the same 
time, side by side with work of this kind, we had a 


whole class of cards directly connected with the ' 


revival of script, written for the most part in half 
uncials and adornéd with decorations of the kind 
which we associate naturally with illuminated 
manuscripts. They were interesting enough in 
their way, but so unconnected with the other 
work amongst which they found themselves that 
one wondered whether, in the long run, they would 
have any effect upon it at all. Events seem to 
have proved that their influence has been by no 
means inconsiderable —though they themselves 
are by this time almost a thing of the past. Half- 
uncials this season are a quite negligible quantity, 
but they have been succeeded by work in Roman 
and Gothic lettering, which would probably never 
have been done had the way for it.not been paved 
by the earlier work. This year’s cards may not be 
remarkably good, but so far as lettering at least 
goes, they are promising. Some of the engravers 
have evidently been looking at the old writing 
books, or at well-chosen. reproductions from them, 
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and one sees the result on many a plain card in 
the shape of flourishes and twirls of uncommon 
type. Again, Gothic lettering occurs in quite a 
large variety of forms, ofteh accompanied by very 
delicate ornament, which is clearly a rather free - 
modern translation of a seventeenth century device. 
Roman type, too, of various kinds is used either as 
greeting and decoration in one, or combined with 
simple or elaborate ornamentation. Altogether, it 
is evident that there is a decided tendency both 
to pay attention to the lettering on cards and 
calendars and to draw inspiration for it from a 
much larger area than was customary a short time 
ago. This is illustrated to very good advantage on 
some of this season’s calendar cards, in which the 
lettering and its arrangement are very satisfactory, 
whilst some of the ornament is dainty and very 
well fitted for its purpose. Is it too much to hope 
that in time there will be an improvement also in 
the lettering of the greetings inside private greeting 
cards? It is, of course, a difficult problem, since 
the body of the greeting is fixed whilst the sender’s 
name and address have to be added and altered in 
each batch of cards, but it ought to be possible to 
make some improvement. 


Italian Peasant Arts.—We are apt to look upon 
Italian arts and crafts, or, rather; Italian peasant 
industries, as peculiarly abundant; but since 
travel in the remoter countries of Europe. has 
become more possible, and since publications like 
the special autumn numbers of the Studio have 
helped even those who do not wander. far from 
home to realise something of the wealth of peasant 
work to be found in countries like Sweden, Russia 
and Hungary, it has been made apparent that, 
rich as Italy is in such arts, she by no means 
standsalone. Still, her output in this field is very 
well worth attention, more especially as, though 
Italian peasant industries have of recent years 
been somewhat revived and exploited, they had 
never fallen into such evil plight as kindred crafts 
had done in our own country, and are, therefore, 
a more spontaneous product of the people. In Italy, 
perhaps even more than in other countries, peasant 
industries are very much women’s occupations 
—embroidery, lace-making, weaving and straw- 
plaiting are amongst the most important of them. 

It is interesting to note that in Italy, as in 
England, there seems to be a demand on the part — 
of purchasers for a constant stream of novelties. 
This is a characteristic of our time, but it is 
absolutely contrary to the spirit of peasant crafts, 
which run on eminently conservative and tradi- 
tional lines. The demand in Italy, as with us, is 
apparently being met partly by the introduction 
by those interested in the movement of modern 
motives and designs, but also in part by borrowing 
ideas from other countries. The tendency is 
slight as yet, but just as in home arts exhibitions 


. in England we are beginning to see a few examples 


of. work quite openly borrowed from Italy, so in 


‘Italy here and there we come across pieces of 


embroidery which suggest Russia and the East. 
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Of course, some of the traditional work from the 
Abruzzi and Sicily has naturally a somewhat 
Oriental character, but now and again one sees a 
piece of modern work from Northern or Central 
Italy, the prototype of which has undoubtedly 
come from a land east of the Adriatic. The 
indications are as yet few, but it looks almost 
as though in the future we might see the inter- 
nationalisation of (amongst other things) peasant 
arts and industries. The peasant work of the 
different countries has never been quite as isolated 
as some people take for granted, and the likeness 
between the work of various nations has been 
increased by the fact that it is the outcome for the 
most part of primitive folk working with limited 
resources. Most people, even with some know- 
ledge of the subject, would be puzzled to say 
where some Swedish peasant work comes from, 
and would be inclined at first sight to place it in 
the south-east of Europe. But, in spite of all 
semi-accidental likenesses, and the more or less 
unconscious imitation which has probably always 
gone on, the deliberate copying of the work of one 
people by another means the introduction of an 
entirely new factor in the development of peasant 
crafts. For the rest, Italian work at present 
seems to be following mainly the old lines, though 
in Sicily the reticella work is in some cases being 
combined with stitching in silk in colours and 
patterns rather suggestive of Opus Alexandrinum. 
Assisi and other towns are still producing dainty 
work on traditional lines; Bologna and many 
other places are doing excellent cut work; Perugia 
is reproducing the old weaving associated with her 
name, and also the less laudable woven copies of 
Bargello work. Fiesole continues to make dainty 
straw baskets and fans, and countless other towns 
and villages are pursuing their traditional crafts 
steadily and profitably. 


Pottery, Italian and English.—In thinking of 


Italian artistic crafts, the mind reverts naturally 
to pottery. There are few of us who have not at 
some time or another been impressed with the 
beauties of Italian majolica, In most of the 
larger Italian towns to-day a certain amount of 
modern majolica is still to be seen, and a great 
deal of it is distinguished by the clever, direct, 
straightforward, and yet sufficiently delicate way 
in which it is painted, It is, however, noticeable 
that the ceramics which strike one as being the 
finest and most artistic, are for the most part of 
foreign origin—a few of them are Danish and, 
perhaps, German—but over and over again a fine 
piece of pottery which catches one’s eye turns out 
on examination to be English. There is one 
particular shop in Rome which shows English 
lustre—painted and unpainted—as the really 
precious thing it is, and whose window, in conse- 
quence, arrests attention whenever one passes it. 
That does not, however, mean that good Italian 
work is not being done, though it is less finished 
and less technically perfect than the best English 
pottery. The rather experimental lustre ware of 
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Chini of Florence is interesting, and sometimes 
very beautiful; and Cantigalli, alongside with the 
work for which he is most generally known, is still 
producing lustre. His is mainly in emulation or 
imitation of the old hispano-moresque work, all in 
copper colour or blue and silvery yellow on a white 
ground; but he is also bringing out a certain 
amount of lustre ware in a greater variety of 
colours, His reproductions of Damascus ware, 
too, are of very considerable interest. 


CORRESPONDENCE. 


THE METRIC SYSTEM. 


With your permission I will call attention to the 
arguments by Mr. G. E. M. Johnson, Secretary of 
the Decimal Association, for the adoption of the 
metric system, which appear in your issue of 
December 19th, 1913. The defect in Mr. Johnson’s 
argument is his reliance on prophecy, a source of 
error as fruitful as it is unnecessary. He tells us 
that the Japanese Government intends to intro- 
duce the metric system; that no difficulty is 
apprehended in Siam; that Australia may adopt 
the metric system without waiting for the Mother 
Country; and that although metric countries now 
take only “a minority of the cloths sent abroad,” 
this minority will in the not far distant future be 
changed into a considerable majority. It is strange 
that the metric system, which is held up as the 
only scientific system, should be advocated by such 
an unscientific method of reasoning. 

Mr. Johnson is in error in his statements of 
what has happened. So far as I can learn, 
Australia has not expressed her choice of metric 
weights and measures. What Mr. Johnson 
probably has in mind is the resolution of the 
Australian Parliament on August 10th, 1910, in 


‘favour of a decimal system, which is not an 


endorsement of the metric system. Mr. Johnson 
states he knows of one mill in the Bradford 


district where the whole of the internal calcula- 


tions and measurements are made by the metric 
system. If that is not a mistake, it is a miracle, 
for the metric system is not the single standard 
for textiles in any country on earth.: The British 
is the only system that is a single standard for 
textiles in any country, and, taking the world as 
a whole, British weights and measures are the 
predominating textile standards. 

Mr. Johnson refers to a letter from Mr. ©. S. 
Chen, Chief of Bureau, Ministry of Industry and 
Commerce, Pekin, China, who states that he has 
been studying the metric system at the Inter- 
national Bureau of Weights and Measures at 
Sévres, France, in order to render himself 
“capable of advising the Government as to the 
best methods of introducing the metric system 
into the Chinese Republic.” If Mr. Chen will 
study the development of weights and measures, 
not at the International Bureau at Sévres, but 
throughout the world, he will find that there is 
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but one efficient method of introducing the metric 
system, and that is by force. And he will also 
discover that, while the metric system can be 
forced into a country, it is not possible to force the 
established system of weights and measures out, 
The inevitable result of force is, therefore, to 
increase the confusion by adding the incommen- 
surable metric standards to the existing system 
of weights and measures. Mr. Chen says :— 

“The metr@ and kilogram are not entirely un- 
known in China, the children learn the system 
in the schools, and the Government use it also in 
many departments. Rather than beinga hindrance 
to trade with my country, the metric measures 
will be an advantage in a few years to come.” 

The children have been “learning ” the metric 
system in the schools of the United States for the 
past fifty years and forgetting it as soon as they 
leave school. During that period the metric 
system has made no progress in commerce and 
industry, and remains a laboratory system. There 
is no reason for believing that the experience of 
China will be at all different. For years the British 
system of weights and measures has been the 
stapdard for the cotton goods trade with China, 
During the past seven years the special agents 
of the United States have sent many thousands 
of samples of cotton goods from China to the 
Department of Commerce and Labor at 
Washington, I have made it my business to 
examine the marks on these goods, and with 
negligible exceptions the dimensions have been 
marked by the British yard, inch and pound, 
regardless of the country from which the goods 
were shipped. Only a few weeks ago I saw on 
exhibition in Boston a collection of these samples 
received a short time ago from China, and the 
original memoranda of dimensions were all 
English. The British system is so firmly estab- 
lished in the Chinese cotton trade that these 
samples frequently bear lead-pencil memoranda 
in Chinese characters indicating the width of the 
goods in inches, the length in yards, and the 
weight in pounds. 

If the merchants of other countries sell cotton 
goods in China they will have to deal, not with 
Chinese school children and the departments of 
the Government, but with Chinese merchants 
whose ideas of the weight, length, texture, value 
and price of cotton goods are based on the British 
standards of weight and measure, This system 
and the English language are now so firmly 
established in the Orient as to make their 
eradication the most chimerical of projects. That 
being the case, the Chinese authorities can best 
contribute to uniformity of weights and measures 
by conforming as far as possible to the prevailing 
British system. If, however, they attempt to 
force the incommensurable metric system on the 
Chinese people, they will in all probability furnish 
another example of “the impotence of authority 
and the uniformity of confusion.” 


SAMUEL S. DALE. 
Boston, Mass., Januaryilst, 1914. 
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Tae Ricut Hon. Viscount Cross, G.C.B., 
G.C.S.I.—Lord Cross died at his residence, Eccle 
Riggs, Broughton-in-Furness, on the 8th inst. in 
his ninety-first year. He was born at Red Car, 
near Preston, in 1823, and was educated under 
the famous Dr. Arnold at Rugby, and at Trinity 
College, Cambridge. He was called to the Bar 
by the Inner Temple ; for some years he went the 
Northern Circuit, and after attaining considerable 
eminence in his profession he was elected a 
Bencher, and subsequently Treasurer, of his Inn. 

In 1857 Mr. Cross entered the House of 
Commons as Conservative member for Preston, 
a constituency which he continued to represent 
till 1862, when, for various private reasons, he 
applied for the Chiltern Hundreds. In 1868 he 
contested South-west Lancashire against Mr. 
Gladstone, and his brilliant victory on this 
occasion marked him out for promotion, Accord- 
ingly, when Mr. Disraeli formed his new Ministry 
in 1874, Mr. Cross was at once taken into the 
Cabinet as Home Secretary. During his tenure 
of this office, he initiated and carried through a 
considerable amount of useful legislation relat- 
ing especially to factories, labour questions and 
prisons. 

On Lord Beaconsfield’s resignation in 1880, Mr. 
Cross was created a G.C.B., and when Lord Salis- 
bury became Prime Minister in 1885, Sir Richard 
Cross was appointed Secratary of State for India, 
receiving the title of Viscount Cross and the honour 
of G.C.S.I. Lord Cross remained a member of the 
Cabinet, when the Conservative party was in power, 
till 1900. 

In addition to his political offices, Lord Cross 
was one of the Ecclesiastical Commissioners for 
England and Wales, and a member of the Council 
of Education. He was also a Fellow of the Royal 
Society, a deputy-lieutenant of the County Palatine, 
and at one time chairman of quarter sessions for 
the same county. He was Master of the Worship- 
ful Company of Clothworkers in 1895, and in that 
year he was elected a life member of the Royal 
Society of Arts. He served on the Council as 
a Vice-President of the Society for the years 
1896-9, 


JAMES GRESHAM.—Mr. James Gresham died at 
Woodheys Park, Ashton-on-Mersey, on the 13th 
inst. A native of Nottingham, he was educated 
at Newark Grammar School. He entered the 
engineering profession, and became the head of 
the firm of Messrs. Gresham and Craven, of 
Salford. He wasa past-president of the Manchester 
Association of Engineers. 

Besides his professional interests, Mr. Gresham 
was deeply interested in art, and he possessed 
a collection of works by well-known masters 
which is stated to be of great value. He was 
elected a member of the Royal Society of Arts in 
1886. 
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GENERAL: NOTES. 


THE FISHERIES | OF ‘Soura AUSTRALIA, —South 
Australia has @ ‘coastline of 2;686 miles, and, with. 
its well- ‘sheltered’ bays, ` “islands, and coves, is 
naturally,’ the` ‘honjé of fish atid the paradise of 
both fishérman and angler. The principal fishing 
grounds aie in thë ‘vicinity of Kangaroo Island, 
Spencer's ‘Gulf, St. Vincent’s Gulf, and the west 
and south- east coasts, ‘where hundreds of fishermen 
ply their calling successfully, using a fleet of boats 
that is said to’ be: the finest in Australia. During 
the last two years the nümber of men employed 
has’ been, doubled. The- principal sea-fish caught 
in the waters of the State are schnapper, whiting, 
garfish, mullet; salmon; flounder, bream, and 
barracouta, while among ‘the crustacea, crayfish 
and the blue swimming crab are the most im- 
portant. The most valuable of the inland fisheries 
is the River Murray, which, with its lakes and 
backwaters, provides very large quantities of 
. Murray ood, Mulloway ‘perch, bream, and Murray 
lobster, for which there is a good demand. Five 
hundred ‘and ‘twenty tons were. carried by rail to 
markets i in the. „joar erided J une 30th, 1912. 


Pin PRODUCTION ‘ty SourH Curna.—It is becom- 
ing more and more apparent that South China is 
to. have an increasing part in furnishing the world 
with tin. ‘While nearly all the exports now come 
from Yunnan ` Province; considerable quantities 
are already mined in the Provinces of Kwangtung 
and“ Kwangsi. ` -“There`are in South China at least 
300` squarë miles-in which tin mines of various 
sorts and sizés äre worked, or have been worked 
recently.’ The mines in 1912: produced something 
like 10,000 tons of smelted tin for export; and it 
is hoped’ to: increase this: production considerably. 
Mining i in Yunnan: has béen‘interfered with greatly 
by the limited: supply ot water, difficulties of trans- 
port, cost. of fiel and of food for workers, while 
modern development on’a large scale has been 
prevented by the: uncertain’ state of land titles 
involved, and ‘unwillingness of the Chinese Pro- 
vincial’ Government to allow foreigners to acquire 
any interest ‘in these mines. — 


“Tan ee CORK INDUSTRY. — Seventy per 
Gent. of the world’s cork is produced in Spain and 
Portugal. According to the best information 
obtainable, there were. produced in Spain during 
1912, approximately,.78,000 tons of cork, of which 
54,780 tons. came from the Seville district, 12,650 
tons from Cataluna and Castellon, 7,100 tons from 
Galicia, and 8,460 tons from the twa Castille 
: provinces.: The. finest cork is grown in various 
parts of the provinces of Seville, Badajoz, Caceres, 
Cadiz, Huelva, Cordoba, Gerona, Barcelona, Cas- 
tellon, Ciudad Real, -Toledo, Malaga, and Sala- 
manca. - The: greater part of the finest cork, 
however, grows in the neighbourhood of Barcelona, 
and: most of. the low-grade cork is produced in 
Seville, : The total mumber of cork factories in 
Spain is 892, distributed over 107 towns. These 
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factories produce for export 8,964 tons of cork,. - 
746 tons of small squares, 583 tons of other manu- 
factured cork, and 50,198 tons of cork-wood and 
cork-waste. About 5,500 tons of cork sawdust are 
used in Spain annually in packing fruit for ship- 
ment. Some 40,000 persons are employed i in some 
manner in the cork industry in Spain, with an 
average wage of about two shillings and ninepence 
a day. _ 


i * 

Exports OF PHOSPHATES FROM TUNIS AND 
ALGERIA.—The export trade of phosphates from 
Tunis and Algeria has increased considerably - 
during the last few years. In 1912 the total 
quantity of this substance shipped from these 
two provinces amounted to 22,877,986. quintals 
(2,251,770 English tons) as compared with 
18,744,580 quintals (1,844,939 tons) of the previous 
year. In 1912, 19,101,976 quintals (1,880,115 tons) 
were exported from Tunis, and 3,776,010 quintals 
(871,655 tons) from Algeria, of which 359,080 
quintals (35,342 tons) were shipped to France from 
Algeria. The German and Belgian markets are 
supplied chiefly from Algeria, whilst the phosphates 
from Tunis are exported principally to England and 
Italy. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS, 


Wednesday evenings, at 8 o’clock :— 


JANUARY 21.—W. S. Rocers, “‘ The Modern 
Poster ; its Essentials and Significance.” JOHN 
Hassatz, R.I., will preside. 

JANUARY 28. — Epwarp F. Strance, R.E. 


(Hon.), ‘Japanese Colour Prints.” His 
Excellency the Japanese Ambassador will 
preside. 


FEBRUARY 4.—WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.S., M.I.Automobile Eng., ‘ Motor 
Fuels, with Special Reference to Alcohol.” 
Sır BoverToN ReDwoop, Bart., D.Sc., F.R.S.E., 
F.C.S., will preside. 

FEBRUARY 11.—R. A. Peppi, ‘‘ The History 
of Colour Printing.” 

FEBRUARY 18.— A. J. WALLIS-TAYLER, 
Assoc.M.Inst.C.E., ‘The Preservation of 
Wood.” Jonn SuaTer, F.R.I.B.A., will preside. 


FEBRUARY 25,—T. Brice Parus, “ Rural 


Housing.” Haroxip Cox will preside. 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


FEBRUARY 12.—Masor Percy MOLESWORTH 
Syxss, C.M.G., C.I.E., “ Khorasan: the Eastern 
Province of Persia.” THE Lorp Newrown will 
preside. - 
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Marca 19.—Mrs. PATRICK VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APRIL 23.—Grorce ©. Bocuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon,” 

May 7. — Sir James M. Dovlie, 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“ The Indian Census.” 


K.C.S.I., 


COLONIAL SECTION. 

Tuesday afternoons, at 4.80 o’clock :— 

FEBRUARY 8.—SıR Rospert W. Perks, Bart., 
Assoc.Inst.C.E., “The Montreal, Ottawa, and 
Georgian Bay Canal.” THe Ricar Hon. Lorp 
SrRATHCONA AND Mount Roya, G.C.M.G., 
G.C.V.0., F.R.S., LL.D., High Commissioner 
for Canada, will preside. 

Marcu 8.—(To be announced later.) 

Marcu 31.—Dkr. F. Moutuwo Perkin, F.1.C,, 
¥.C.S., “ The Oil Resources of the Empire.” 

May 25 (Monpay).— Masor E. H. M. LEGGETT, 
R.E., D.S.O., Managing Director, British Hast 
Africa Corporation, ‘“ The Economic Develop- 
meant of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Siz WarrmĮm Apney, K.C.B., D.Sc., D.C.L., 
F.R.S., “Testing Pigments for Permanence of 
Colour.” 

Sır Sipney Les, B.A., D.Litt., LL.D., Editor 
of the ‘Dictionary of National Biography,” 


‘‘Shakespeare’s Life and Works.” (Aldred 
Lecture.) 

GrorGE Henry Gass, “The History of the 
Microscope.” 


W. B. Botromuey, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘“‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Ernest Kinpurn Scorr, A.M.Inst.C.E., 
M.1L.E.E., “ Electric Train-Lighting Systems.” 

C. ReginaLtp Enock, ‘‘ The Need for a Better 
Organisation of Economic and Industrial 
Resources.” 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 

Sır Cartes Waupstern, Litt.D., Ph.D., 
late Director of the Fitzwilliam Museum, and 
Slade Professor of Fine Art, Cambridge, ‘‘ The 
Relation of Industry to Art.” Three Lectures. 

Syllabus. 

LECTURE I.—Janvary 19.—Wide scope of subject 

—Definition of Art—Only dealt with in its relation 
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to industry and commerce—Ari avd ‘industry 
opposed in spirit, but united in actual life of man 
from earliest prehistoric ages to-modern times— 
Pure Art and applied Art—Importati¢e óf develop- 
ment of taste as regards pure Art to further 
interests of applied Art—In our own days Art in 
highest forms not encouraged—Impedition of 
higher forms of Art: (1) by action of State—Evil 
influence of the present form of death duties on 
development of higher Art—State of these laws 
chiefly accountable for depression-in higher Art as 
an industry—Suggestions for amending the present 
laws. 

Lecture II.—January 26.—(2) Existing trade 
customs also produce such impedition of Art—EHvil 
influence of prevailing custom in relation between 
architecture and the pure Arts—Difference of 
conditions in ancient Greece, the Middie' Ages 
and the Renaissance, even. in the 17th and 18th 
centuries—In the decoration of the most costly 
buildings no call upon best artists--(3) “Also in 
applied Arts best craftsmen and designérs receive 
no encouragement—Individuality of designer and 
craftsman absorbed—Suggestions of practical im- 
provements of such conditiohs--{4) In the pro- 
duction of pure literature same impeditiohn —W orks 
of highest literary and artistic quality impeded in 
market—Practical suggestion of remedies. 


LECTURE III.—FEBRUARY 2.—Industrial Art in 
handicraft and manufacture—fdvication of the 
public and of the Art produeers--More. extensive 
teaching of Art history in all schodls in connection 
with history and geography as regards public— 
State-aided Art training—Adequate preparation in 
sound instruction in drawing and modelling, in 
various crafts and designing for industrial purposes 
—Training of designers for mantfacture— Historic 
and originative—Historic design: to be taught more 
extensively and thoroughly—Deficien¢y'of present 
methods and suggestion of reform—+Development 
of taste as regards original design—Study of pure 
Art—Fashion, its origin and influence. 

JOSEPH PENNELL, President of the-Senefelder 
Club, “ Artistic Lithography.” Three Lectures. 

February 16, 23, March 2. a 

WILLIAM ARTHUR Bong, D.Sc.; Ph.D., F.R.S., 
Professor of Chemical Technology , Imperial 
College of Science and Technology, “‘ Surface 
Combustion.” Three retiree 

March 16, 23, 30. 5 

Wittram Bourton, M.A., F.C. S., Sorne Recent 
Developments i in the Ceramic industry: ” Three 
Lectures. 

April 27, May 4, 11. 


COBB LECTURES. 
Tuesday afternoons, at 4.80 o’clock :— 

H. PLUNKET GREENE, “The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. ` 

May 12, 19, 26. 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JANUARY 19...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi,, W.C., 8 p.m. (Cantor 
Lecture.) Sir Charles Waldstein, “ The Relation 
of Industry to Art.” (Lecture I.) 

Victoria Institute, 1, Robert-street, Adelphi, W.C., 
4,30 p.m. Rey. Prebendary H. E. Fox, ‘‘Japan, 
and Some of its Problems—Religious and Social.” 

Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C., 8 pm. Mr. H. H. Thorne, “Modern 
Gearing.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
7p.m. (Junior Meeting.) Mr. H. J. Smith, ‘‘ The 
Housing and Town-Planning Act in Working.” 

Architectural Association, 18, Tufton-street, S.W., 
8 p.m. Professor C. H. Reilly, “The Neo-Greek 
Movement in Architecture in the 18th and 19th 
Centuries.” 


TUESDAY, JANUARY 20...Statistical Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5p.m. Dr. J.C. Dunlop, *‘ The Fertility of Marriage 
in Scotland—A Census Study.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Therapeutics and Pharmacology, 
4.30 p.m. A Discussion on “The Therapeutical 
Value of Hormones,” to be opened by Professor 
G. R. Murray. 

Royal Institution, Albemarle-steet, W., 3 p.m. 
Professor W. Bateson, ‘‘ Animals and Plants under 
Domestication.” (Lecture I.) 

Civil Engineers, Institution of, Great George-street, 
S.W., 8p.m. Discussion on Mr. H. Fowler’s paper, 
“ Superheating Steam in Locomotives.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. Kasimir de Prosznski, (1) “A New 
Lamp and Arrangements for Enlarging very small 
Images”; (2) Demonstration of the ‘‘ Amateur 
Cinema Camera,” 

Secretaries, Chartered Institute of, River Plate 
House, Finsbury-circus, E.C., 5 p.m. Mr. F, 8. 
Cooper, “ Voluntary Liquidations.” 


WEDNESDAY, JANUARY 21...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. W. S. 
Rogers, “The Modern Poster: its Essentials and 
Significance.” 

Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 430 p.m. Professor Dr. A. 
Wildmann, ‘‘ Neith and the Crocodiles.” 

Meteorological Society, at the Institution of Civil 
Engineers, Great George-street, S.W., 7.30 p.m. 
1. Annual General Meeting. 2. Mr. €C. J. P. 
Care (President), ‘‘ Upper Air Research.” 

Geological Society, Burlington House, W., 8 p.m. 

Chadwick Public Lectures, Toynbee Hall, 28, Com- 
mercial-street, E., 8.15 p.m. Dr. K. Millard, 
“ Vaccination in the Light of Modern Experience.” 
(Lecture I.) 

Microscopical] Society, 20, Hanover-square, W., 8 p.m. 
Presidential Address by Professor G. S. Woodhead, 
“ The Microscope and Medicine.” 

United Service Institution, Whitehall, 8.W., 3 p.m. 
Mr. G. Nichol, ‘“ Organisation for Policing, Feed- 
ing, and Lighting a large City in Time of Straits.” 

Entomological Society, 11, Chandos-street, W., 
8 p.m. ; 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Mr. L. 
Bairstow, ‘‘ The Stability of Aeroplanes.” 


THURSDAY, JANUARY 22...Paint and Varnish Society, at the 
ROYAL SOCIETY OF ARTS, John-street, Adelphi, 
W.C.,8p.m. Mr. F. S. Mitchell, ‘ The Present 
Relationship between the Paint Manufacturer and 
Painter.” 
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Royal Society, Burlington House, W., 4.30 p.m. 
Antiquaries, Society of, Burlington House, W., 
; 8.30 p.m. 

Chemical Society, Burlington House, W., 8.30 p.m. 
l1. Messrs. G. Barger and W. W. Starling 
‘ Crystals of Organic Compounds, coloured blue by 
Iodine.” 2. Mr. A. J. Ewins, (a) “The Prepara- 
tion and Properties of Pure Formic Acid”; 
(b) “The Mutual Solubility of Formic Acid and 
Benzene and the System Benzene-formic acid- 
water.” 8. Mr. E. Newbery, ‘‘ Loose Compounds 
of Cholosterol with Barium Methoxide.” 4. Mr. 
A. C. G. Egerton, “A Study of the Vapour Pres- 
sure of Nitrogen Peroxide.” 5. Messrs. C. J. 
Meads and F. S. Kipping, ‘Organic Derivatives 
of Silicon. Part XXII.—The Siliconic Acids.” 
6. Messrs. R. Curtis and J. Kenner, “The Con- 
densation of Glutaconic Ester.” 7. Messrs. J. 
Kenner and A. M. Mathews, ‘‘i8-Hydrindamine.” 
8. Mr. H. L. Snape, “The Reactions of Iso- 
amarine with notes on d- and l-iso-amarine Sul- 
phates and Amended Values of the Rotatory 
Power of d- and l-iso-amarine.” 9. Messrs. F. 
Tutin and H. W. B. Clewer, (a) “ The Constituents 
of Solanum Augustifolium”; (b) ‘“Solangustine : 
a new Gluco-alkaloid.” 10. Messrs.'H. M. Bunbury 
and H. E. Martin, ‘‘ Studies of the Constitution 
of Soap Solutions: the Electrical Conductivity of 
Potassium Salts of Fatty Acids.” 11. Mr. A. C. 
Dunningham, ‘‘ The Occurrence of Three Partially 
Miscible Liquids in a Four-component System, as 
exhibited in the System, Ether-water-potassium 
iodide-mercuric iodide, at 20°.” 12. Mr. {C. ‘J. 
Burrows, ‘“‘ The Inversion of Cane Sugar by Acids 
in Water-alcohol Solutions.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. W. McDougall “The Mind of Savage Men.” 
(Lecture I.) 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Sir Oliver Lodge’s 
Fifth Kelvin Lecture. 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr.C. H. Ashdown, “St. Albans and 
Verulam.” 


FRIDAY, JANUARY 23...Royal Institution, Albemarle-stiecet, 
W., 9 p.m. Professor Sir James Dewar, “The 
Coming of Age of the ‘ Vacuum Flask.’ ” 

Engineers, Junior Institution of, 39, Victoria-street, 
8.W.,8p.m. Mr.T. Rich, ‘‘ Eugineering Contracts 
and Cuncessions in South America.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 5 p.m, 1. Mr. P. R. Coursey, 
‘Some Characteristic Curves and Sensitiveness 
Tests of Crystal and other Detectors.” 2. Mr. W. 
Duddell, *‘ Exhibition of a Water Model of the 
Musical Are.” 3. Mr. C. R. Darling, “Further 
Experiments with Liquid Drops and Globules.” 
4. Mr. James Walker, ‘‘ A Note on Aberration in a 
Dispersive Medium and Airy’s Experiment.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 

Section for the Study of Disease in Children, 
4.30 p.m. 1. Dr.iT. R. Whipham, (a) ‘‘ Kala-azar ” ; 
(b) “ Athetoid Movements.” 2. Dr. E. Pritchard, 
(a) ‘* Abnormal Cysts on the Shoulder of an Infant 
(Caput Succedaneum)” ; (b) “ Specimen of Hydro- 
ureter in an Infant.” 3. Dr. J. W. Carr, “ Polio- 
encephalitis.” 4. Dr. F. G. Crookshank, ‘Two 
Cases.” And other cases. 
Section of Epidemiology and State Medicine, and 
Section of Obstetrics and Gynæcology (Joint 
Meeting), 8.80 p.m. Discussion on Compulsory 
Registration and Definition of Still Births (to be 
opened by a paper by Dr. R. Dudfield). 


SATURDAY, JANUARY 24...Royal Institution, Albemarle- 
street, W., 3 p.m. Professor F. Corder, 
‘* Neglected Musical Composers : Ludwig Spohr.” 
(Lecture I.) 
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NOTICES. 


NEXT WEEK. 

MonpDay, JANUARY 26th, 8 p.m. (Cantor 
Lecture.) Sır CHARLES Watpstern, Litt.D., 
Ph.D., late Director of the Fitzwilliam Museum, 
and Slade Professor of Fine Art, Cambridge, 
“ The Relation of Industry to Art.” (Lecture IT.) 


WEDNESDAY, JANUARY 28th, 8 p.m. (Ordinary 
Meeting.) Epwarp F. Srraner, R.E. (Hon.), 
‘‘ Japanese Colour Prints.” His EXCELLENCY 
THE JAPANESE AMBASSADOR will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


THE SWINEY PRIZE. 

A meeting of the adjudicators of this prize, 
appointed under the will of the late Dr. George 
Swiney, was held at 4 p.m. on Tuesday, 
January 20th, 1914, at the house of the Royal 
Society of Arts. Colonel Sir Thomas H. Holdich, 
R.E., K.C.M.G., K.C.LE., C.B., D.Sc., Chair- 
man of the Council, was in the chair. 

The Secretary read the advertisement con- 
vening the meeting. 

The Secretary read a report from the Joint 
Committee of the Royal Society of Arts and the 
Royal College of Physicians, recommending that 
the prize should be awarded to Mr. John W. 
Salmond, K.C., for his work, “ Jurisprudence.” 

It was thereupon moved by Dr. Theodore 
Dyke Acland, seconded by Sir Owen Roberts, 
D.C.L., LL.D., and resolved: “ That the Swiney 
Prize be adjudged to Mr. John W. Salmond, K.C., 
Solicitor-General for New Zealand, author of a 
published work on ‘ Jurisprudence.’ ” 


INDIAN SECTION. 

Thursday afternoon, January 15th ; Tue RIGHT 
Hon. Logp Reay, K.T., G.C.S.1., G.C.LE., 
and, subsequently Tae Rieur Hon. Siz HENRY 
Mortimer Durann, G.C.M.G., K.C.S.L, 
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K.C.I.E., in the chair. A paper on ‘ Indian 
Museums : a Centenary Retrospect,” was read 
by CoroneL T. Horsen Hexprey, C.LE. 


The paper and discussion will be published 
in the next number of the Journal. 


CANTOR LECTURE. 
On Monday evening, January 19th, SIR 


CHARLES WALDSTEIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and 
Slade Professor of Fine Art, Cambridge, 


delivered the first lecture of his course on 
“ The Relation of Art to Industry.” 


The lectures will be published in the Journal 
during the summer recess. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing te 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


SIXTH ORDINARY MEETING. 


Wednesday, January 21st, 1914; 
Hassa, R.I., in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


JOHN 


Arding, Seymour Charles, 22, Surrey-street, 
Strand, W.C. 

Bagot, ©. G. Seymour, J.P., B.A., B.Sc., Heriot 
Bay, British Columbia, Canada. 


Clarke, Richard, 40, Grand Parade, Cork, Ireland. 


~ 
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Crowley, John Francis, B.A., M.Sc., A.M.LE.E., 
care of Messrs. Siemen Bros., Caxton House, 
Westminster, S.W. > 

Cullen, James, Hathras, United Provinces, India. 

Edwards, William Frank, R.F.D. 4, Houston, 

_ Texas, U.S.A. 

Faile, Edward H., 61, Broadway, New York City, 
U.S.A. 

Hamdy, Abd Elhamid, Ministry of Education, 
Cairo, Egypt. 

Hills, Professor Thomas McDougall, Ohio State 
University, Columbus, Ohio, U.S.A. 

Hunter, Campbell Murray, 3, Lombard-street, B.C. 


le Sidaner, Henri, Gorberoy par Songeons (Oise), 
France. 


O’Gara, Patrick Joseph, B.Sc., F.A.A.A.S., Medford, 
Oregon, U.S.A. 


Peckover, The Hon. Alexandrina, Bank House, 
Wisbech. 


Sinclair, Sir Archibald Hy. Macdonald, Bart., 
Regent’s Park Barracks, N.W. 


Stewart, Francis Laird, Murraysville, Westmore- 
land County, Pa., U.S.A. 


Thomas, Albert J., 28, Upper Park-road, Hamp- 
stead, N.W. 


Turquand, Frederick James, M.I.M.E., A.M.I.E.E., 
Albion House, 59-61, New Oxford-street, W. 
Wada, Kakou, Hara-machi, Koishikawa, Tokio, 
Japan. 
The following candidates were balloted for 
and duly elected members of the Society :— 


Aaronsohn, Aaron, Zichron-Jacob, near Haifa, 
Palestine. 


Crump, Dr. John Moore, Agnew State Hospital, 
Agnew, California, U.S.A. 


Davison, Rashell Montague Rashell, Vernham, 
New Malden, Surrey. 


Gutekunst, Otto ©. H., 5, Hyde Park-gardens, W. ; 
and 144-146, New Bond-straet, W. 


Howe, Charles §., Case School, Cleveland, Ohio, 
U.S.A. 


Hutchinson, Walter, M.A., 34-36, Paternoster-row, 
E.C. ; and 55, Pont-street, S.W. 


Lyle, Robert Park, 81, Cadogan-square, S.W. 
Morson, George A., Sagua la Grande, Cuba. 
The paper read was— i 


THE MODERN POSTER: 
ITS ESSENTIALS AND SIGNIFICANCE. 
By W. S. Rocers. 


WHAT IS A POSTER? 

Before entering upon the subject of this 
paper, it may be well if I define the term. 

The poster proper is a printed sheet produced 
for the purpose of advertisement. It may be 
almost wholly pictorial, or consist of léttering 
only. In some cases it is a more or _less 
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judicious mixture of each. Its size may vary 
from the small handbill of a few square inches 
to the giant production that usurps a whole 
hoarding to itself. It recognises no limits in 
either direction, nor does it conform to any 
standard of shape. 

All the same, so far as this country is 
concerned, it is based upon a definite unit, as 
soon as it reaches the dimensions of that unit, 
viz., 80 ins. by 20 ins., known to printers as 
‘‘double-crown.”’ Posters of larger size are 
multiples of this unit. Thus, posters are 
known as ‘4-sheet,” ‘6-sheet,” ‘ 8-sheet,”’ 
‘‘16-sheet,” etc., according to the number of 
double-crown units they contain. A 12-sheet 
poster may measure 90 ins. by 80 ins. or 
120 ins. by 60 ins., according to the way the 
units are grouped. 

Posters below unit size have their dimensions 
and shapes determined by the spaces which 
they have to occupy, or by the fancy of the 
advertiser or of his artist. Special shapes and 
sizes are selected for particular positions and 
purposes. As an instance may be mentioned 
the long narrow posters for the side-boards of 
omnibuses and tramcars. 

Almost all posters are produced by litho- 
graphy or one of its allied processes, the larger 
ones being printed in sections limited in size by 
the lithographic stone, or by considerations of 
convenience in handling when they come to be 
pasted upon the hoardings. 

Continental posters rarely are very large, 
and, so far as can be ascertained by measuring 
a great number of them, are not based upon a 
definite unit of size, although several standard 
sizes are in use. In many cases the shape 
obviously has been determined by the artist 
with a view to the suitable accommodation of 
his design. 

Allied to the poster are certain other forms 
of pictorial advertisement that have much in 
common with it. I refer to showbills, largely 
used for indoor display in shops and stores, 
insets for magazines, and enamelled iron "plates 
for outdoor use. All that may be said of the 
poster in this paper would in the main apply to 
them, so far as design and suitability for 
advertising purposes are concerned. 

It may also be mentioned that in France an 
offshoot of the poster has arisen under the 
name of the estampe, the origin of which it is 
not easy to trace. It is a poster deprived of its 
advertising element, a lithographic picture in 
poster style, a poster ‘ proof before letters,” or 
a decorative -pinel—one)or all;of these. ‘It 
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doubtless originated in response to a demand 
created by the highly artistic quality of the 
French poster, which usually is conceived by 
an artist of repute, and by him drawn upon the 
lithographic stone, by which process the printed 
impressions preserve the subtleties of the artist’s 
touch and technique. In this country the 
practice is to have the stone-work done by 
the lithographic craftsman, who may or may 
not preserve the characteristics of the artist’s 
original sketch. 

Our poster designers, with few exceptions, 
have not mastered the technique of lithography, 
and regard it, perhaps, as infra dignitatem to 
draw their designs on stone. Herein, there- 
fore, is one reason for the shortcomings of the 
British poster in the matter of art, as compared 
with the best Continental work. 


THe History oF THE POSTER. 

The poster, as we know it, is a product of 
recent times. Nevertheless, it has had its 
prototype. Very little research shows us that 
something analogous to the poster has been in 
use from the earliest stages of the world’s 
.bistory. It has been suggested that prehistoric 
man in all probability used a poster, scratched 
upon a mammoth tusk, to advertise his flint- 
ware, but this suggestion may he dismissed as 
an ingenious guess. There is, however, ample 


evidence from paintings and sculptures that ` 


the ancient Egyptians were cognisant of the 
advantages of mural advertisement. 

More recently the booksellers of ancient 
Athens and Rome, like those of our day, 
advertised their latest productions on the walls 
of their shops. Pompeii also has yielded many 
examples of mural advertisement, recent exca- 
vations having disclosed the fact that even the 
tombs were not sacred to the bill-poster of that 
period. 

If we regard the tradesman’s sign as a poster 
—which in every essential it is—the poster in 
one form or another must have been a common 
object in every civilised country for many 
centuries. There is evidence also that posters 
were employed in China and Japan at a very 
remote period. It is clear, however, that the 
use of the poster was not general until the art_ 
of printing supplied the means for producing 
cheaply multiple copies of the tradesmen’s 
placards. The printed playbill dates back 
more than 300 years, first as a lettered sheet, 
and later with the addition of a crude woodcut 
representing some incident of the play. 

As to the origin of the word “ poster,” 
research supplies us with little information. 
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It is probably not more than forty years 
old, and is clearly a derivative from “ bill- 
posting.” The early placards were known as 
“ bills.” 

We find, in 1579, that John Northbrooke 
remarks :—‘‘ They used to set up their bills 
upon posts some certain days before, to ad- 
monish people to make resort to their theatres.’” 
The old plays make frequent reference to this 
posting of playbills. Thus, in the play “A 
Warning to Fair Women” (1599), Tragedy 
whips Comedy from the stage and says :— 

“Tis you have kept this theatre so long 
Painted in playbills upon every post.” 

Those who, like myself, can recall the crude 
coloured placards of fifty years ago that 
heralded the advent of the travelling circus, 
mostly printed from woodblocks, are well in 
touch with the genesis of the modern picture- 
poster. 

The introduction of lithography gave a great 
impetus to colour printing, and pictorial posters 
began to improve in quality, though the less 
said about the early lithographed examples the 
better, so far as their artistic quality was 
concerned. What was of immense advantage 
to the advertiser was the fact that lithography 
reduced the cost of production. 

In France, the art of the lithographer early 
attained to a high level, and it is not surprising, 
therefore, to learn that the first really artistie 
posters saw the light upon the walls of Paris. 
It is some forty years since that master of 
colour and daintiness, Jules Chéret, issued his 
first lithographed posters and caught the fancy 
of the man-in-the-street. To this day this 
brilliant draughtsman stands out unrivalled as 
at once the pioneer, king and doyen of pictorial 
poster art. 

In this country, the movement initiated by 
Chéret grew slowly, and the artistic poster may 
be said to have made its whole history during 
the last twenty-five years. 

Writing in 1894, Mr. J. D. Clarke remarked :— 
“That may indeed be deemed a recent branch 
of art, which has been known in the country of 
its origin but a few years, in England and 
Belgium but a few months, and in Italy and 
Germany scarcely at all.” Since this was. 
written, poster art in Britain has made great 
strides. Simultaneously, schools of poster art 
have arisen in Spain, Holland, Austria, Italy, 
Germany and America, each stamped with 
certain local characteristics, but all working 
along those lines which make for better art and. 
better advertisement. 
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Thus the poster has had its renascence. 
Pheenix-like, it has arisen from its own ashes 
and become a thing of beauty. The atrocities 
that satisfied a past generation are banished 
for ever from our hoardings, and at last 
advertisers are learning that there is money 
in art as well as in printers’ ink. 


THe FUNCTIONS AND ESSENTIALS OF THE 
POSTER. 

That the significance of the poster is not 
fully understood at the present day is only too 
apparent from a critical review of our hoardings. 
Amongst much that is-good is mingled much 
that is commonplace and ineffective for its 
purpose. 

Let us consider the principal essentials of the 
poster. Primarily, of course, it is advertisement. 
Just how much advertisement it yields depends 
upon several factors, mostly inherent in the 
poster itself. Let me tabulate them :— 


(1) The pictorial poster must contain a good 
idea, original or originally expressed. (This 
applies particularly to posters intended for 
advertising articles of commerce. Theatrical 
posters may be excepted, as their object 
generally is either to draw attention to some 
incident in the play, or to present a portrait in 
costume of some leading actor or actress.) 


(2) The poster must be simple and broad in . 
‘treatment. 


, (3) It must conform to the rules of pictorial 
composition. 
(4) It must be well drawn and well reproduced. 
(5) It must deliver its message with no 
uncertain . voice, and if possible without the 
help of explanatory lettering, or with very little. 
(6) It must be striking in colour scheme. 


Even when all these conditions are satisfied, 
the poster may fail to achieve its purpose, for 
lack of some special quality that may be 
humour, beauty, grotesquerie, or other subtle 
factor calculated to appeal to the multitude 
which ultimately decides its value to the 
advertiser. ' 

Unfortunately it not infrequently happens 
that the ideas of the poster artist are modified 
by the advertiser, whose commercial ability 
has outstripped his knowledge of art, and in 
consequence a compromise is effected which 
not always is a happy one. The inherent fault 
of many of our posters is that they try to say 
too much, often very much too much. The 
poster has its limitations, and it is well to 
recognise them. Its main function is to convey 
its message as directly and unmistakably as 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January 23, 1914. 


possible, so that it may be seen and understood 
at a glance. 

Modern experts are agreed that it must not 
attempt to present an argued appeal to the 
intellect of the spectator. Rather should it 
seek to drive home as quickly as possible a 
single impression. Thus its object is what is 
known as “publicity.” In other words it aims 
at attracting attention to the article it advertises, 
and stops at that. Anything that may be 
introduced in the form of picture detail, or 
explanatory lettering, beyond what is necessary 
to secure the spectators’ attention and interest 
is superfluous, and calculated to discount its 
value as a poster. There are other channels 
through which the advertiser can disseminate 
his arguments. 

The advertiser, who exceptionally only is an 
expert in these matters, if he is, say, a cycle 
manufacturer, will insist on his machine being 
correctly drawn to the smallest details, forget- 
ting that the seething, hurrying crowd has not 
time to take in and appreciate these minutie. 
Such an advertiser should study the beautiful 
design by the French artist, Mucha, for 
“ Waverley Cycles,” in which the handle-bar 
and front pillar only appear in the picture. 
The artist, however, has drawn an attractive 
female figure holding a branch of bay to typify 
“ ascendency,” whilst she rests her arm upon 
an anvil, on which is a hammer, suggestive of 
the mechanical nature of the industry. A 
poster of this character lingers in the memory 
when others less simple in their appeal are 
forgotten. 

It has often been truly said that ‘‘ the better 
the art the better the poster.” This is not 
equally true if we substitute the word “ artist” 
for “ art.” The art of the poster designer must 
include a technique little understood by the 
painters of pictures. He must know something 
of advertising. He must see through the eyes 
of the lithographer. Wherefore if is not 
remarkable that some of our best painters have 
failed with the poster, not because of their art 
but in spite of it. 

I have already enumerated the principal 
essentials of the poster. How these may be 
secured has still to be seen. Mr. Hassall has 
summed up the equipment of the poster 
designer as ‘“‘ideas, ideas, ideas.” No hing 
striking in postercraft is to be accompl shed 
without them. Just what form the idea should 
take is immaterial so long as it serves its 
purpose. One designer may depend upon 
humour, another on strength and simplicity, 


~~ 


January 23, 1914. ` 


another on beauty, harmony, or striking colour 
schemes; still another may rely on the pictorial 
interpretation of some happy “ catch-phrase.”’ 
There is no rule but the instinct of the designer. 
He is out to catch the eye of the public, and 
selects his bait as his fancy directs. 

It has been said that ‘“‘the only really true 
test of what is a good poster is that it achieves 
its object.” This is something like a truism, 
and though it helps not at all the producers of 
posters. it implies that, as in the case of plays, 
the actual arbiter is the public. 

Those who have studied the question closely 
~~like the dramatic critics—usually instinctively 
recognise the merits of a given design at a 
glance. The less well-informed are apt to 
cavil at the omission of what they regard as 
essentials, but which are negligible from the 
point of view of poster advertising. Simplicity, 
the very first essential to rapid comprehension, 
is regarded as a fault, and valuable spaces, that 
as background serve to strengthen the pictorial 
effect, are crowded with lettering to no purpose 
but confusion. l 

T'he question of lettering is one that demands 
some restraint on the part of the advertiser. A 
picture tells its story at a glance. Lettering 
has to be deciphered. Thus the effect of the 
latter must always be secondary and sub- 
ordinate. Such lettering as it may be 
considered necessary to embody in the design 
should be plain and readable, and form part 
of the pictorial composition. Hence the ad- 
vantage of having lettering and picture drawn 
by the same artist. If introduced into the 
picture it must harmonise with it in design and 
colouring. If external to the picture, it should 
form a pleasing contrast, so as not to compete 
with the picture itself for the spectators’ 
attention. Clearness, of course, is the first 
consideration. Much beauty can be put into 
simple lettering by the skilled designer. Gener- 
ally speaking, British posters have few faults in 
lettering, except that of excess in quantity. 

If there are reasons why a certain amount 
of small lettering should appear in the poster, 
then it is best to give it a panel to itself, so as 
to dissociate it as far as possible from the 
picture, or to distribute it above and below the 
picture proper. 

Posters which consist of lettering only, or in 
which the pictorial element is secondary to 
the lettering, call for considerable skill and 
ingenuity in arrangement to secure balance, 
harmony and incisive advertising effect. Much 
can be done to redeem them from the common- 
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place by the selection of a suitable style of letter 
and by the use of an appropriate background. 

To revert to the pictorial poster, there are 
certain other desirable qualities not enumerated 
amongst my list of essentials, to which I shall 
now refer. The first is what I may term 
“ carrying force.” It is that quality which 
would compel a man to cross the road to see 
what it is all about, a something that is 
unusual, that differentiates that particular 
poster from its neighbours on the same hoard- 
ing. Such a quality is more likely to be 
attained by the use of a simple colour scheme 
of vivid contrasts in large masses of flat colour, 
than by a more elaborate rendering of the 
subject. 

Those who remember Nestlé’s poster by 
Steinlen, of the red-frocked child and her 
attendant cats, will understand what I mean. 
In my own “Gaiety Girl” poster I have en- 
deavoured to secure the same quality by the 
use of a broad mass of red contrasting with 
black and white bars. Hassall in his field-of- 
mustard design, and Alden in his ‘‘ Colman’s 
Blue ” poster, have adopted a similar means. 

Having captured the spectator, the poster- 
must interest him, or he will not read its 
message. Hence the value of humour, or 
one or more of those other qualities I have 
already enumerated as calculated to hold the 
spectator’s attention. Probably those posters 
which depend upon humour for their appeal 
are the most successful, provided the humour 
is of the right kind. The Skegness poster by 
Hassall, with the title ‘‘ So bracing,” is typical, 
and once seen is never forgotten. 

There is another quality that has its value in 
poster art—what I may call “reticence.” It 
consists in, leaving something for the imagina- 
tion of the spectator to supply. The public likes 
a problem picture, and is ever ready to exercise 
its ingenuity in providing the missing link in 
the story. When it has done so, it pats itself 
on the back for its cleverness, and the poster 
and its purpose are not readily forgotten. 
Hence, instead of attempting lengthy explana- 
tions by the multiplication of picture details, 
or by overloading the poster with lettering, 
the advertiser is counselled to hold some- 
thing back, conveying the information by 
suggestion. 

Last, but not least, the poster must be the 
work of an artist trained in poster craft. The 
public is a good critic and resents bad art. 
Other things being equal, the well-drawn and 
well-printed poster is the best advertisement. 
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It is no uncommon thing for a good design 
to be ruined by the printer. It may not be 
his fault. He has competed for the work, and 
had to cut down the price to a minimum or see 
the work go to a competitor. Where, then, is 
the wisdom of buying a good design, and for 
the sake of a few pounds in the printing bill 
losing all its character and value in the printed 
sheet ? 

THE PSYCHOLOGY OF THE POSTER. 


In this section it is my intention to trace 
how the poster acts, or should act, upon the 
human mind. 

The avowed principal function of the poster 
is to sell goods. To do this it must attract 
attention to itself. Therefore it may not be un- 
profitable to consider by what means the human 
mind may be compelled to give involuntary 
attention to the advertiser’s announcement. 

When we examine the question, the first 
thing we realise is that we cannot attend to 
many things simultaneously. Of the multitude 
of impressions presented to our senses, the 
greater number are disregarded. They affect 
only our subconsciousness. Thus there is a 
limit to our powers of simultaneous observa- 
tion, and that limit is a narrow one. 

If we observe a hoarding, we first obtain a 
kaleidoscopic impression of colour and form. 
Then certain foci of interest present themselves, 
and the mind singles out one or other to which 
it gives attention. 

This result is due to some inherent quality 
in that particular centre of interest. It has 
claimed our attention by reason of its own 
peculiar powers of appeal. 

We muy analyse the matter thus: The power 
of any object to force itself on our attention 
depends :— 

(1) On the absence of sufficiently strong 
counter attractions. 

(2) On the intensity of the sensation it 
arouses. (This may result from size, shape, 
colour or colour contrast, or other inherent 
quality in a poster.) 

(83) Oa the ease with which the object is 
recognised and comprehended. (An argument 
for simplicity in design.) 

Attention from the advertising standpoint is 
not merely a question of grasping a certain fact, 
but is a process in which the spectator is either 
pleased or interested. If a poster leaves us 
indifferent it fails as advertisement. The 
emotions must be aroused. This may be 
effected by sheer beauty of design, in which the 
art of the designer compels recognition, or by 
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exciting in the spectators’ minds impressions of, 
curiosity, sympathy, amusement, ambition, and 
even covetousness. 

Here, then, is an additional argument for the 
best of art in the poster. 

Provided that attention and emotional interest 
result, it matters little by what means they are 
excited. The poster may be broadly humorous, 
mystical, beautiful in ` decorative quality or 
technique, fanciful or grotesque. Just which, 
character be given to the design will be deter- 
mined in part by the class of goods to be 
advertised, and in part by the class of person 
to which it is to appeal, but in any case the 
designer should have a free hand to deal with 
the subject in his own manner, and, if com- 
petent, may be trusted to provide the right 
thing. 

POSTER ART. 


Poster art may be regarded as the application 
of the art of the painter to the purposes of 
advertisement. In other words, it is an applied 
art, though it never can be independent of the 
painter’s art by reason of its pictorial basis. 

The painter who has no knowledge of the 
possibilities of the lithographic process, or of 
the exigencies of modern advertising, is not 
competent to produce posters, though he may 
be able to write R.A. after his name. 

On the other hand, an artist, whose academic 
standard isnot high, may be an excellent poster 
designer, provided he is equipped with ideas, 
and a cormprehensive knowledge of the essentials 
and technique of poster art. 

Dudley Hardy, whose influence on British 
poster art is admitted by all who are conversant 
with his career, stated some years ago: “I do 
not see why a great and beautiful city like 
London should be disfigured by bad drawing 
and worse painting. Good art does not detract 
from the value of the advertisement, and I 
cannot see that the trade element in it detracts 
from the artists’ work.” 

This view admits of the corollary, already 
mentioned, ‘“ The better the art the better the 
poster—other things being equal.” 

I may go even further and claim that a poster 
may be a work of art, judged by the most 
exacting standard of the painter. This has 
been long recognised in Paris, where the pro- 
ductions of the artist-lithographer are eagerly 
sought after by collectors. 

The commercial man may consider that all 
outlay over and beyond that necessary for getting 
his ideas of advertisement adequately embodied 
in poster-form is wasted. He may argue that 
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he is not out to provide the man in the street 
with a free education in the fine arts. But 
there are posters and posters, and tbe ‘just 
good enough ” may fall a long way behind the 
best in advertising value, so that the additional 
cost of the latter actually may be a valuable 
investment. 

In reviewing the art of the posterist, in certain 
cases one recognises that more may be told 
by appropriate symbolism than by too literal 
a story. 

I have referred to the use by Mucha of the 
branch of bay. Other examples will be found 


amongst continental posters, e.g., the winged- 


wheel, or conventional lightning flash, to 
suggest speed. I recall a fine work by Hohen- 
stein, of Milan, advertising a remedy for sea- 
sickness, in which the whcle story is told 
vividly by the half-length figure of a man 
shaking his clenched fist in defiance at an 
angry sea. British posterists as yet have 
hardly sufficiently exploited this powerful aid 
to pictorial expression. 

The question of technique is important. The 

carefully - modelled drawing, rounded up by 
laborious ‘‘ chalking,” however well executed, 
must always lack the vigour and carrying force 
of the work that relies on strong outline and 
flat colour tints. Colour is so valuable a means 
of attracting the eye, that any process that 
tends to degrade its purity, perforce must 
discount its claims on the attention. 
- The poster should have a certain decorative 
quality expressed with restraint, and apparent 
rather as finish than laboured detail. Just how 
far the decorative element should be carried is 
to be left to the judgment of the designer. If 
applied too lavishly it may swamp the picture. 
Much depends on the subject. In the superb 
designs of Mucha, decoration plays an impor- 
tant part, but yet is always subordinate, 
being used principally as a background to a 
figure, or to enrich the borders of the picture. 
Privat-Livemont works along similar lines. 

On the other hand, we have such masters as 
Chéret and Steinlen ignoring the use of decora- 
tive detail, but as a compensation offering us 
designs full of inherent decorative quality. 

Again, grace of line is an important factor in 
poster work. It is, perhaps, better understood 
on the Continent than in this country, and 
again we have to look to Mucha as its most 
skilful exponent. 

‘That the human figure plays an important 
part in the modern poster is only too evident to 
the; most casual observer. The living interest 
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that a figure creates, particularly if it be the 
“ female form divine,” is a great asset to the 
designer, and he is not slow to avail himself of it. 

The multiplication of figures in the same 
design exceptionally only is successful, and 
should not be attempted if the advertiser’s 
requirements can be met by the use of a single 
figure, or unless the nature of the subject 
demands it. 

It is better to use a half-length figure, and 
make it occupy a dominant position in the 
design, than to use the full-length figure to a 
smaller scale. When the figure is associated 
with the article to be advertised, as un- 
doubtedly it should be, the connection between 
the two should be obvious. 

The whole question of poster art is so vast 
that these few notes on essentials cannot do 
more than skim over the surface, but they may 
serve to suggest the main lines along which the 
art of the poster designer should travel. I 
must now touch upon a few considerations 
connected with the British poster. 


BRITISH POSTERS. 


The art of a country is, without doubt, 
influenced by its climate. In a land of mist 
and smoke, of leaden skies, and nights that fall 
upon us in early afternoon, a delicately-tinted 
poster, such as might serve its purpose admir- 
ably on the hoardings of Paris, would be wholly 
ineffective. Not only has the poster to compete 
with unfavourable climatic influences, but in 
the larger cities of Britain it has a persistent 
enemy in the coal smoke that is never absent 
from such cities. Wherefore, it has become an 
axiom almost that the British poster should be 
full and strong in colouring. Thus we find a 
free use of the primaries, reinforced by strong 
black outline. Reds and yellows are apt to 
predominate with such frequency as to give a 
fiery glow to the whole hoarding. I find no 
fault with this—it is the natural result of 
evolution—and it spells strength and carrying 
force. It suggests, however, to the designer 
that occasionally: he might avail himself: of 
the fact to put out a poster in tints” the 
complementary of those colours. f 

In fact, I tried the experiment myself of 
producing a design in blue, green, and black, 
and I had the gratification of seeing how 
conspicuously it separated itself from its 
neighbours. i 

Great as have been the strides made by our 
poster designers, there is yet room for advance- 
ment. -Our designs are too laboured; there is 
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too- much detail, too much realism, and too 
little impressionism. Faces stare at us as from 
a photograph. Chubby children, sedate nurses, 
happy laundry - maids, and a hundred other 
champions of somebody’s something seem to 
be toppling out of their backgrounds in their 
endeavour to seize our attention. Yet, if we 
retire from a too close proximity, the elaborate 
modelling of these figures avails but little to 
force them on our notice, and they become 
hopelessly outstripped by the simple B.D.V. in 
black letters on a yellow background. 

Yet, withal, there is much good work to be 
seen on our hoardings, better perhaps than 
ever.. A little more simplification, a little less 
desire to be literal and precise, a freer line, and 
a trifle more attention to decorative quality, 
and our posters will bear comparison with 
anything from abroad. 

I must add, in justice to our poster designers, 
that such shortcomings as their works exhibit 
are in the main attributable to the handicap 
put upon them by the advertiser, who does not 
always see eye to eye with the artist, though as 
he pays the piper naturally he insists on calling 
the tune. 

FOREIGN POSTERS. 


It is quite impossible to attempt a critical 
review of the work of continental and American 
posterists within the limits of this paper. I 
must therefore confine myself to noticing a few 
of their most obvious characteristics. 

Whilst British posters tend to develop along 
rather restricted lines in the matter of 
technique, in France and elsewhere we find the 
poster artist letting himself go in unexpected 
directions, each man a law unto himself. Here 
we find a frankly impressionist production free 
to sketchiness, there a sumptuously decorative 
idea laboriously worked out in masterly fashion. 
If the colours are not laid on so thickly as the 
British publice likes them, the need is not so 
pressing in the clear air of Paris, and there is 
room for a subtle daintiness of treatment that 
in Britain would be considered insipid. Though 
art, in the truest sense, is evident in these 
French posters, they are the work of men well 
versed in the exacting requirements of modern 
advertixrement, 

In Belgium we find a school of poster 
designers closely in sympathy with their French 
neighbours. In Holland another more akin to 
our own style holds sway. 

Germany, one of the last of continental 
nations to give serious study to the poster, has 
produced yet another school of designers, very 
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serious in their ideals, a little ponderous in 
their humour, and lacking somewhat a sense of 
the beautiful, yet, withal, strong in drawing 
and bold in colouring. There is much in them 
that suggests the work of such men as Pryde, 
Simpson, and other of our masters of poster - 
craft. 

I may fittingly close this section of my paper 
by commending to the British aspirant to 
success in poster designing a study of Con- 
tinental examples, in which he will find much 
that is unfamiliar and unconventional in style 
and technique, and much that is admirable, 
both as art and as advertisement. 

In endeavouring to define the mission of the ' 
modern poster, and the means by which it may 
best serve its purpose, I have deliberately 
directed attention to what appear to me to be 
its shortcomings, in the hope that my criticisms 
may be helpful to all who have to do with the 
production and use of posters. The subject is 
one that has not been studied systematically to 
any great extent in this country, though, seeing. 
how many thotsands of pounds are spent 
annually in poster advertising, it would seem to. 
be worth while. 

In America it was being dealt with experi- 
mentally eleven years ago by Professor Walter 
D. Scott, Professor Gale, and others, who have 
determined what they term “attention values ” 
for various positions, styles, sizes, etc., of 
advertisements, and though I have not seen 
the more recent conclusions of these investi- 
gators, I feel sure they are working along the 
right lines, and that the data they have 
accumulated would constitute a very excellent 
basis for anyone having time and inclination 
to follow up the matter in this country. 

In conclusion, I have to thank all those who 
have sent or lent me posters for display upon 
these walls, amongst which I must mention 
Messrs. Hill, Siffken and Co., Messrs. Bemrose 
and Sons, Ltd., Messrs. David Allen and Sons, 
Ltd., Messrs. Weiner’s, Lid., Messrs. McCaw, 
Stevenson & Orr, Ltd., Sir Joseph Causton & 
Sons, Ltd., the Curator of the Leeds Art Gallery 
and the Council of the Artists’ Society. 


DISCUSSION. 


THe CHAIRMAN (Mr. John Hassall), in opening the 
discussion, remarked that the paper lent itself to 
criticism from many points of view. When the 
author took up the study of posters and laid down 
certain strict rules, such as that insisting upon 
extreme ‘simplicity, there were no tube railways’; 
thé underground railways were dark places, wherei' 
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nothing could be seen. Nowadays, the tube railways 
had a style of their own and a poster particularly 
their own, much as they had their own shape of 
train. A round circle, like a Japanese flag, did not 
apparently interest the management, which ex- 
hibited attractive posters like those of Tony Sarg 
and Fred Taylor. Mr. Rogers had further observed 
that however good the colouring of the posters, 
they were liable to be eclipsed by such letter 
advertisements as “D.V.B.” The speaker, how- 
ever, would not allow that such advertisements 
were posters at all. He wasconfident that if there 
should be a regulation of the London County 
Council confining letter advertisements to one 
hoarding, they would not attract public attention ; 
in fact, any prominence they achieved was derived 
from their position among posters of an artistic 
character. The advantage was an unfair one, but 
the speaker realised that the owners of hoardings 
regarded the matter from a revenue standpoint, 
and, of course, took letter bills from advertisers 
who were willing to pay. The artistic side of the 
question was unlikely to commend itself to the 
bill-poster, certainly for years to come. 


Mr. E. Urwick alluded to a poster, designed 
by Frederick Walker, as an advertisement of 
Wilkie Collins’s “ Woman in White.” This poster 
had been placed in the Victoria and Albert Exhibi- 
tion, and was, he believed, the only instance in 
England of a poster being thus exhibited in a 
public gallery. He felt that a permanent collec- 
tion of posters should somewhere be established. 


Mr. Josera PENNELL said Mr. Rogers had re- 
ferred to a poster as a form of advertisement, or 
printed sheet, to be seen, presumably, for its own 
sake; but the speaker considered that remark as a 
serious reflection on the posters exhibited by the 
lecturer, with many of which he (Mr. Pennell) was 
unfavourably impressed. As a matter of fact, he 
regarded certain enlarged photographs, instancing 
those of a man in a cap and another man in a 
red hat, as among the most telling things exhibited, 
but they were not posters — artistic posters — at 
all. Another instance of an effective poster 
shown wasan enlargement of Leighton’s ‘ Athlete 
Struggling with a Python.” He did not agree with 
the author’s eulogy of Mucha’s work. On the other 
hand, he expressed a very favourable opinion of 
Steinlen’s picture of a girl with cats, designed for 
Messrs. Nestlé; and Chéret had certainly accom- 
plished many wonderful posters. He believed that 
the drawing by Grasset, which was shown, was 
a print from L’Hstampe Moderne, a collection of 
lithographs and coloured prints published in Paris 
about 1893-4, but he was disinclined to regard it as 
the best example. It was not a poster, but a print, 
as the lecturer called it. Perhaps the finest poster 
exhibited was that entitled ‘‘ Shipping Engineering 
and Machinery Exhibition, Olympia.” In this 
poster the design and sense of colour were excel- 
lent. Generally, he feared no other country would 
accept such posters as those with which apparently 
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the British public were contented. This was the 
more to.be deplored as so much time and money had 
been spent by the London County Council and other 
bodies upon artistic education. Ifanyone wished to 
know what the posters of the future would be like, 
he feared one had only to go to the Hmbankment 
at night and look at the hideous night signs which 
were exhibited on the south side of the river— 


signs of an incredible vulgarity and pitiful art-. 


lessness—a sad commentary on art education of, 
and by, and for the people. With the name of 
Frederick Walker, which had been mentioned by 


the last speaker, the speaker coupled that of. 


Professor Herkomer, who, he said, had executed 


one of the finest black-and-white posters in: 


existence, for the purpose of illustrating his own 
exhibition. Again, he thought that the drawings 
of the Beggarstaff Brothers had had much to do with 
the creation of poster design in this country, while 
the designs of Beardsley were of great effect. The 
speaker agreed that the management of the Under- 
ground Tube Railways had a keen idea of values in 


posters. He would say finally that it was the duty - 


of the poster artist to see that his work was properly 
transferred to the stone, to make the drawing him- 


self, and not leave it toa copyist. He regretted, too, > 


that no mention was made of Mr. Gleeson White’s 
paper before the Society some years ago, or the 
Poster Exhibition, and the literature on the subject. 


Mr. Tony Sara said that he had just returned 
from Germany, and had found that in that 
country posters were of a higher standard than 
they were here. For some years a society had 
existed in Germany bearing the name “Society 
for the Improvement of Public Taste for 
Posters.” In every large city the society had a 
hoarding carrying its name, and on this hoarding 
they put only those posters which they considered 
to be excellent. Public attention was arrested by 
these hoardings, with beneficial results, as he 
believed. A similar society in England would be 
an advantage. The speaker largely endorsed the 
views expressed by Mr. Pennell. 


Mr. F. VINcENT BROOKS expressed an interest 
in posters because of their close connection with 
lithography. He recalled that many years ago he 


had told a prominent publisher of Christmas cards : 


that he regarded it as waste of time to devote 
attention to the making of such cards, inasmuch 
as they were already better done in Germany. He 
had suggested, however, that in time Englishmen 
would come into their own in the development of the 
art of designing posters. The poster was a mural 
decoration, and had certain essential characteristics 
of its own. 
with posters, although perhaps less known than 
some of the French artists, was a Mr. Matt 


One who had had a great deal to:do‘ 


Morgan, who in his early days was responsible for ' 


the much diseussed “ Tomahawk” cartoons. 
would describe him as a wide and brilliant man 
in his art. In addition to this work he executed in 
full size two of the best sets of stage pictures which 
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thespeaker had ever seen. These scenes were painted 
for pantomimes produced at Covent Garden. The 
speaker then narrated the origin of certain small 
window posters lithographed by this artist, who 
afterwards founded the Stobridge Company in 
the United States of America. Dealing with 
the shock effects of posters, Mr. Brooks con- 
sidered that each poster should contain one happy 
idea, and not more. The author had suggested 
that the poster should attract observation from 
the other side of a street or road, but the speaker 
would go so far as to suggest that its prominence 
should be such as to render crossing the road 
unnecessary. He hoped that the plucky example 
set by the Underground Railway would be justi- 
fied, and that others would adopt the same 
methods. 


Mr. Bert THOMAS commented upon the merits 
of the German posters, which were far in advance 
of British ones in strength of design and colour. 
One reason for this superiority was to be found in 
the fine printing in Germany. The English artist 
could not be sure of the ultimate appearance of his 
design on the hoarding; usually it was badly drawn 
and coloured, whereas, from the point of view of 
printing, the German poster was a work of art. 
There were, he contended, plenty of men capable of 
doing good work in this country, but unfortunately 
advertisers and printers offered them no encourage- 
ment. 


Mr. Norman WILKINSON, adverting to the 
remarks of the last speaker, stated that there were 
many printers and first-rate lithographers here 


who were as capable of turning out good work , 


as those of any other country. The advertiser 
would not, however, pay the price demanded. 
He disagreed with Mr. Pennell’s pessimistic views 
with regard to posters, and found nothing to 
complain of in the night sign advertisements, such 
as those of Dewar’s whisky. He considered the 
effect of these advertisements to be rather fine 
than otherwise, furnishing, as they did, a “ shock ”’ 
of quite a pleasant nature. There were some 
very beautiful examples of these night signs 
to be seen in Paris. Generally, he could not 
agree that the modern posters and signs were 
in any sense retrograde. He remembered, as an 
instance of developments, that about two years 
ago, on entering New York Harbour, he saw 
an advertisement of oil which was something 
like a quarter of mile long, and took up the 
whole of the water front. Although he had little 
experience of German posters he believed he was 
right in saying that there were fewer posters in that 
country. [He was here informed that the posters 
were ofsmallersize.] At any rate he thought British 
posters suffered from their great number, a good one 
being to a certain extent lost among several bad 
ones. Some advertisers considered that a decision 
on the question of an advertisement could be left 
to a few odd moments, when business was finished, 
and did not require any particular knowledge ; 
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while such an attitude obtained, poor posters would 
be produced. 


Mr, H. Hewxuey inquired whether any of the 
posters exhibited were from aluminium plates. 
Some years ago it had been said that aluminium 
plates would supersede the lithographic stone. He 
had had the pleasure of reading a paper, before 
a learned society, on the subject of aluminium 
plates, but he had not heard whether the matter 
had progressed. 


Mr. R. D. Worgman remarked upon the state- 
ment that British printers could not print properly. 
It was, he thought, a question of price. He had 
in mind two posters—one of them a Mazawattee 
tea poster—which would establish his point. He 
had seen nothing among the posters exhibited 
which could equal in finish the printing of these 
two posters. A question had been asked as to the 
substitution of aluminium plates for lithographic 
stone. That substitution had taken place largely 
for the reason that an aluminium plate, equal 
in size to the largest stone, would cost about 
twelve shillings, while the stone would cost 
about £15; morsover, the plate would last 
about the same length of time. Again, the 
aluminium plate was entirely uniform, whereas 
the stone was very liable to defects, such as veins, 
etc., which would not take the ink or led to some 
other trouble. From the standpoint of the pur- 
chaser of advertising material the aluminium plate 
tended to reduce cost. The aluminium machine ran 
twice as quickly as the stone machine. Of course, 
there were limitations. Certain work could be done 
upon a stone which could not be done upon a plate, 
such as knife effects. An attempt to scrape a high 
light on a plate with a knife would spoil the plate. 
With regard to the method of drawing large poster 
work direct on to the stone, this was first initiated 
and carried to success in this country under the 
instruction and according to the ideas of Mr. 
Robert H. Allen, of the firm of David Allen and 
Sons. Mr. Allen had made the change some 
thirty-five years ago, and was, the speaker believed, 
the first to do so in the-British Isles, if not in the 
world. 


Mr. W. S. Rocers then replied to the discussion. 
He said that, as he understood him, the Chairman 
considered it unnecessary to provide for snapshot 
effects in a poster. That might be so in a case 
where there was ample time; indeed, a long story 
might then be inserted in type, and the advertise- 
ment practically turned intoa piece of lettering. 
He scarcely thought, however, that this point was 
applicable. The tube railways were of such recent 
origin, and of so special a nature, that he had not 
taken account of them in compiling his paper. In 
reply to Mr. Urwick, the speaker felt that it would 
certainly be a good thing if some museum or 
institution would take the trouble to collect 
examples of posters. If discretion were used in 
selecting good representative posters, these would 
prove valuable in years to come. The poster 
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reflected the everyday life of the people, and it 
would be a delightful experience if it were possible 
to look through some posters of the time of, say, 
Queen Elizabeth. That would throw light on the 
period and the people. He was therefore quite in 
favour of an accessible collection of good posters. 
In -rogard to Mr. Pennell’s criticisms, he would 
like to say that the collection exhibited was some- 
what of a scratch collection, which he had put 
together as best he could, aiming at variety and 
not at contrast. He agreed that a photo- 
graphic head, such‘ as that which had been 
indicated, rather dominated the situation; of 
course, if posters were made equal in effect they 
would neutralise each other. He agreed with the 
encomiums passed upon the Shipping Exhibition 
poster designed by Mr. Keighley; it was certainly 
as fine as any. Such a society as that mentioned 
by Mr. Sarg as existing in Germany would be very 
useful in this country if armed with power to 
regulate the hoardings. In Germany the bureau- 
cratic system prevailed, and everything was arranged 
by rule. The question was, however, whether 
such a society in this country could secure sufficient 
influence to regulate the public taste as displayed 
in posters. He agreed with Mr. Norman Wilkinson 
that good or bad posters were dependent upon 


price, and obviously it was better to spend a little 


more money and get the better thing. 
Qn the motion of the CHAIRMAN, a vote of 


thanks was accorded to Mr. Rogers, and the 
proceedings terminated. | 


= THE SWINEY PRIZE. 

The Swiney Prize for Jurisprudence, which has 
been awarded to Mr. John W. Salmond, K.C., 
Solicitor-General for New Zealand, for his work, 
“ Jurisprudence,” consists of a sum of £100 con- 
tained in a silver cup of the samevalue. It was 
founded in 1844 under the will of Dr. George 
Swiney, a somewhat eccentric medical man, 
who left £5,000 Three per cent. Consols to the 
Society in order that the prize might be 
awarded on every fifth anniversary of his death 
tc the author of the best published work on 
Jurisprudenze. Although the bequest was made 
to the Society of Arts alone, Dr. Swiney 
appointed as adjudicators the members of the 
Society and the Fellows of the Royal College: 
of Physicians.. An arrangement was made iby 
the adjudicators ‘that’ the award. should be 
given alternately for Medigal; and Generál 
Jurisprudence: a aaa ee 

“The cup is made. after a design ae in 
1849, ‘for the first award, by Daniel Maclise, 
R.A., ‘and the execution has been entrusted to 
Messrs. Garrard, | 

The. prize has been. awarded on thirteen 
previous occasions, among the recipients being 
Sir Henry Sumner. Maine, K.C.B., D.C.L., 
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“Ancient Law”; The ‘Right ‘Hon. 
Sir Robert Joseph Phillimore; D.C.L., for 


his “Commentaries on International Law ” 


Thomas Erskine Holland, D.C.L., for his 
“ Elements of Jurisprudence”; and. Sir 
Frederick Pollock, Bart., and Professor F. W. 
Maitland, for their “ History of English Law 
before Edward the First.” 
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(This illustration is taken from ‘‘ The History of the 
. Royal Society of Arts,” by Sir Henry Trueman Wood. 
London: John Murray.) 


It may be mentioned that in addition to 
this bequest to the Royal Society of Arts, 
Dr. Swiney .also left a similar sum of £5, 000 
to the Trustees of the British Museum for the 
establishment of a lectureship in geolog y.. 


THE DEAF,. BLIND, AND INSANE. 
FIGURES FROM THE CrEnsus OF 1911.. 


-The eleventh volume of the Census of England 
and Wales of 1911 (Cd. 7020], which deals. with 
infirmities, was issued recently. 

The numbers of those returned as “ totally | blind.” 
were 26,336; of whom 13,257 were males. and: 
13,079 females—that is, one person -out . of, every: 
1,370 is blind, one‘out of 1,316 males and one out.of 
1,424 females. - Of the males, 5,484 were unmarried, 
5,337. were married,- and 2,286. widowed ;-; of the 
females 5,731 were unmarried, 2,899 were. married; 
and 4,449 widowed.. - These numbers , compare`' 
favourably with the last Census of 1901, when there 
were 25,317 blind people, or one outof 1,285.. There 
has, indeed, been a steady improvement -at. each 
Census since 1851, when one person out of every 
979 was. returned. as blind. -Of the occupations 
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followed by the blind over 10 years of age, the 
greatest number of males are employed in willow, 
eane, and rush-working, or in basket-making, the 
number being 69 per 1,000—a decrease of six per 
1,000 upon the last Census. The next highest 
number, 35 per 1,000, are employed as riusicians, 
music-makers, and singers. The lowest number, 
three per 1 000, earn their living as teachers and 
professors andas coal and coke merchants. The 
total number of male blind who are occupied is 
346 per 1,000. The number of retired or unoccu- 
pied is 654 per 1,000. The old-age pensioners number 
17 per 1,000. Willow, cane, and rush-making and 
basket-working also claim the largest number of 
blind femates, with a total of 18 per 1,000. The pro- 
portion of retired or unoccupied over occupied is 
much greater than in the case of males, and amounts 
to 910 per 1,000 and 90 per 1;000 respectively. 

The totally deaf number 26,649, of whom 10,640 
are males and 16,009 females. In addition, there 
are 13,427 who are also dumb, and 1,695 who are 
stated to be dumb but not stated to be deaf. Of 
the two latter groups 8,167 are males and 6,955 
females. The greatest proportion of the deaf and 
dumb, both male and female, are aged from fifty- 
five to sixty-five years. The proportion for all ages 
is lower than at any Census since 1851, and the 
improvement, as might be expected from the trend 
of modern educational methods, is much more 
marked in early than in later life. The largest 
number of deaf and dumb males are employed as 
boot and shoemakers, the smallest as bricklayers’ 
labourers. Of the females, dressmakers form the 
greatest proportion. 

THE INSANE. 

The total number of the insane is 161,993 
(76,243 males and 85,750 females), representing a 
proportion of 4,491 per million. This is aconsider- 
able increase on the Census of 1901, when the pro- 
portion was 4,078 per million, but the increase in 
the number of the insane is no proof of a growth 
of insanity in the community. There is really not 
sufficient evidence for a correct judgment to be 
formed. The care to segregate persons suffering 
from milder forms of insanity is probably the 
reason for the apparently excessive increase in the 
numbers during the last forty years. Of the 
161,993 persons who were returned as suffering 
from mental infirmity, 106,660 were returned as 
lunatic, 25,405'as imbecile, and 29,928 as feeble- 
minded. In 1901, 83,772 were returned as 
lunatic, and 48,882 as imbecile or feeble-minded. 
Thus there is an increase of 22°1 per cent. 
in the insane taken as a whole, of 27°3 per 
cent, in the lunatic, and of 13:2 per cent. in the 
imbecile or feeble-minded. The largest increase 
per cent. in the insanity rate occurs in the case of 
children under fifteen. The total increase is 30-8 
per cent., the rate for lunatics being 42°3, and the 
rate for imbeciles or feeble-minded being 30-3. 
Among the counties of England and Wales, Lan- 
cashire has 18,376 insane persons, Surrey 16,570, and 
Yorksbire 13,946. Rutlandshire has only twenty- 
six. There are 7,629 insane persons in London. 
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THE MANUFACTURE OF PAPER PULP 
FROM BAMBQOS IN THE FAR EAST. 


In India the matter of developing this industry 
has been discussed in the Indian Forest Records 
by officials concerned in the utilisation of the 
forests of India, the report being designed to afford 
data for action on the part of investors. To secure 
definite facts for the purpose, a considerable 
number of localities known to have large growths 
of bamboos wers selected, and information was 
secured from them as to the various species of 


bamboos to be had, their respective advantages _ 


for the commercial manufacture of pulp, possible 
advantageous sites for factories, the cost of trans- 
portation, cost of labour and similar data. Five 
places in Lower Burma and six places on the 
west coast of Southern India were selected as 
localities especially favourable from the standpoint 
of raw material, transport facilities, and available 
markets. The enterprise in India seems to hinge 
largely upon the question of satisfactory and cheap 
transportation. Two notable factories have been 
established for the pulping of bamboos, one by the 
Mitsu Bishi Goshi Kaisha in Formosa, and the 
other by a Hong-Kong Corporation near Haiphong 
in Indo-China., The last-named concern best 
represents the commercial phase of the business. 
The company was organised about three years ago, 
and the plant was purchased in Scotland. The 
installation was considered complete about a year 
ago, and an attempt has been made during the past 
year to manufacture pulp. The second plant of 
consequence in this industry, that of the Mitsu 
Bishi Goshi Kaisha in Formosa has, says the 
United States Consul-General in Hong-Kong, been 
in operation a little over a year. It was established 
after years of experimenting. The entire output 
of the factory is used in the paper-mill of the same 
Company at Takasago, Harima, Japan. It appears 
that the bamboo pulp is more expensive than 
ordinary imported pulp, but that it is suitable for 
the manufacture of Japanese paper of high quality, 
and that its use is fairly profitable for such special 
purpose under the conditions obtaining in Formosa 
and Japan, and with the same company working 
the pulp-mill and the paper-plant. The critical 
feature of the entire enterprise seems to be in the 
matter of bleaching the pulp. Experts claim for 
bamboo pulp certain advantages, among which is 
the fact that bamboo pulp can be had in parts of 
the world where other pulp materials are not to be 
had; it can be made with a regular land crop, 
controlled by the pulp factories, which can. be 
produced in any amount in three years; it is 
usually accessible to water or other cheap trans- 
portation; it produces a fine pulp, which felts 
readily and produces a thick opaque paper of 
greater thickness than usual for its weight, making 
it especially suitable for particular varieties of 
paper; the fine flexible fibre is easily digested by 
the ordinary bi-sulphide process, and the bamboo 
can readily be handled mechanically and echemi- 
cally; and as a crop material its price and the 
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abundance of its supply can be controlled within 
narrow limits for the benefit of the factory to be 
supplied. The bamboo has been used for paper- 
making by the Chinese for centuries, and is the 
material from which the greater portion of the 
coarse, light brown paper commonly used in 
Chinese life is made. From time to time it is 
announced in the native newspapers that Japanese 
interests are preparing to make pulp from bamboos 
in various provinces of China on a modern com- 
mercial basis, the latest announcement of the sort 
being that an extensive establishment is to be 
erected in Hupeh Province for the manufacture of 
pulp for a Japanese paper-mill. 


THE CHINA INDUSTRY OF LIMOGES. 


Limoges, the ancient Limovicum, has been 
célebrated since the sixteenth century for the skill 
of i's enamellers, and is now the chief seat of the 
manufacture of porcelain in France, an industry 
which succeeded that of the manufacture of faience 
(established in 1737), after the discovery of kaolin 
‘in the neighbourhood of St. Yrieix in 1765. At 
the present day it has a world-wide reputation for 
its china. The excellence of its ware, its hardness, 
fineness of texture, perfect vitrification, and trans- 
lucency, make it unsurpassed in the estimation of 
connoisseurs. Other factors that have contributed 
to establish this reputation are the artistic attain- 
ments of Limoges workmen, of whom there are 
three generations who have been trained for this 
particular work; nor should the efforts of the 
Limoges manufacturers to introduce their product 
im all civilised countries be overlooked. The china 
industry occupies the first place among the varied 
industries of Limoges, both from the standpoint 
of the number of workmen employed and the 
value of the production of the factories. 

To gain a clear and comprehensive idea of the 
china industry as a whole, it is necessary to study 
the various processes which may properly be 
referred to in the following order:—(1) raw 
materials, kaolin, etc.; (2) machinery for making 
the shapes; (8) firing; (4) decoration. Kaolin is 
the most important raw product entering into the 
manufacture of hard china. The kaolin deposits, 
according to the American Vice-Consul at Limoges, 
are situated at Coussac-Bonneval,and have probably 
the purest clay in the world; the most important 
of these kaolin deposits extend over 2,500 acres. 
They are found in irregular strata, at variible 
distances from the surface. The methods employed 
in mining aré most primitive and crude; the 
deposits are open and the extracted clay is taken 
from the pits in small wooden baskets which are 
carried by women and girls on their heads -to the 
washing shed, where the kaolin is sorted and 
washed. 

The national factory at Sèvres, as well ag 
manufactories in other European countries, use 
this elay to a certain extent. The annual produc- 
tion of kaolin in the department of Haute Vienne, 
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which supplies the Limoges’ factories, is about 
12,000 tons, valued at about £32,000. Before the 
kaolin is delivered at the china factory it is 
washed and ground, and all impurities are removed. 
The mills for washing and grinding the kaolin 
~are nearly all situated on the River Vienne and 
its tributaries in the vicinity of Limoges. The' 
increasing demand for clay has brought about 
improvements in the machinery of these mills. 
Cleanliness in handling the clay has also been an 


important factor in bringing about these improve-- 


ments. The old presses with sack attachments 
have been replaced by filter presses provided with 
crushing apparatus, electro-magnets, etc., and foot- 
presses have been replaced by machine power. 
The production of clay in these mills amounts to 
about 17,000 tons, and practically the entire output 
goes to the china factories of Limoges. Only about 
one-tenth is sent to other parts of France, and to 


Belgium, Spain, Italy, Russia, and a small amount : 


to Germany. 

After the reception of the clay at the china 
factories it is again washed, and a pump carries 
the liquid up into a receiver, where it passes 
between two electro-magnets to remove every 
particle of iron that might remain in the clay; 
this mineral discolours the china, often forming’ 
black spots so much objected to. 
then pumped into a hydraulic press, where the. 
superfluous water is forced out of the clay.: The 
press is emptied on a platform covered with zinc, 
over which run heavy rollers. Great care is taken 
to prevent the clay from touching iron, the cast- 
iron roller cylinders being encased in zinc. When 
the clay has finished its course under these rollers,’ 
it is placed on another zinc-covered disc and 
worked by similar cylinders. These mixers give & 
plasticity and evenness to the clay that no other 
manipulator has been able to impart. The clay 
is now ready for the potter. 
done by machinery. The plaster mould by which 
the clay is partially shaped is placed upon a jigger 
or revolving disc, which is thrown in and out of 
gear by the foot. The knife gauge, which assists 


in shaping the clay, can be so arranged that the- 


same machine can make several kinds or shapes 
of ware. 

This machine economises hand labour, and con- 
tributes very much to the rapidity with which 
work can be done. There are machines for 
making plates, saucers, and platters. One machine 
reduces the clay to the desired thickness, and the 
plate is finished on still another machine. 
man usually works both of these. He makes just 
as many plates as he can change the moulds 
necessary for each one of them. These machines 
work automatically. Steam-power is generally 
employed. They work so evenly that there is no 
danger of imperfections in the articles made.. 
There are two machines for making hollow-ware, 
such as cups, tureens, bowls and deep dishes of alt 


kinds. In one of these there are two pedals, one - 


regulating the pressure made on the clay dnd the: 
other throwing the machines in and out ot gear. 


The liquid is’ 


One. : 


All the jiggering is.’ 


$ 
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The gauge is so arranged as to fit into both hollow 
and curved ware. There is not only a down 
motion but a side motion to the gauge, which 
makes it conform to the irregularities of the 
mould. This machine has reduced the cost of 
manufacturing tureens, salad dishes, bowls, etc. 
An ingenious contrivance is used in making 
oblong platters, etc. 

The jigger has on2 long and one short motion 
of the eccentric, giving the necessary motion for 
the elliptical shape of dishes. The quantity of 
articles possible to make on a machine is very 
great. One workman can turn out a3 many dishes 
in a given time as twenty could by hand, and the 
work is better done. The revolutions in jiggering 
can be regulated by a machine. It is very often 
necessary to accelerate the revolutions of a 
machine in making certain articles; the regulator 
accomplishes this purpose. Hitherto the trouble 
with cup-making machines has been thoir rigidity. 
This trouble has, however, been overcome in the 
improved cup machine, which has not only the 
down motion, but the gradual side motion which 
corresponds to the movement of the human hand. 
he efforts of the Limoges manufacturers have 
long been directed to improvements in the firing 
of china with a view to reduce the cost of fuel, 
which amounts to about ten or twelve per cent. in 
the price of white china. Various devices have 
been tried, but with little success. The kilns 
now in use are known as the down-draught 
furnaces. 

- The coal for firing is of a smokeless long-flame 
variety. Wood is used only in firing the furnaces 
and in the finest grades of porcelain. The upper 
storey of a kiln is charged with glazed ware as it 
requires the lowest temperature, and the lower is 
filled with bisque. The decoration of china has 
been reduced to an art in Limoges. The processes 
of lithographing and decalcomania have replaced 
all hand-painting, except for rich decorations and 
special orders. Another process is that of applying 
soft underglaze colours so as to produce fine effects, 
and it is probable that very soon the leading styles 
of the best classes of china will be decorated in 
this manner. The large manufacturers make their 
own decalcomania sheets. They work out their 
designs and control their decorations. They em- 
ploy girls to apply the decalcomania lithographs 
on the china. After the paper has been removed 
therefrom, the articles are fired to set the colours. 
The decoration of china increases the value of the 
white by about £240,000, which brings the annual 
output of white and decorated china to about 
£300,000. In 1908 there were forty-one decorating 
shops in Limoges that did not manufacture their 
own white china, in addition to the thirty-four 
manufasturers of white china who do their own 
decorating. The lowest wage in a decorating 
shop is one shilling and eightpence for women, 
and the highest for men eight shillings and four- 
pence per day. Next to the United States, the 
United ‘Kingdom and South America are the 
best customers for Limoges china. a: 


` 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


January 23, 1914. 


CORRESPONDENCE. 


DICTIONARIES OF THE ENGLISH 
LANGUAGE. 

I was much interested to read the extract from 
the authorities quoted by Dr. Frank H. Vizetelly, 
of New York, in your issue of November 23th last, 
on the origin of the term “ according to Cocker.” I 
am aware of the fact that the usually accepted theory 
in regard to this phrase is that it is a synonym 
for arithmetical correctness, but there is a less 
known. book of Cocker’s, namely, his spelling-book, 
to which is added ‘‘ Choice Rules for Behaviour,” 
which suggests that this work and not his better 
known arithmetic gave rise to the phrase. The 
only copy I have seen of this spelling-book is an 
edition published many years after the author’s 
death, about 1730. It is in a private collection in 
London, and is quite complete, except that it has 
been rebound. The frontispiece is a woodcut of the 
author, and underneath are the following lines :— 

“ Ingenious Cocker who to rest art gone, 

No art can show thee fully but thine own, 
Thy rarest spelling-book alone can show, 
What sums of thanks we for thy labours owe.” 

The book is profusely illustrated with woodcuts, 
many of which are of scriptural origin ; for instance, 
the ten commandments are given with an illus- 
tration for each. In the list of Biblical characters 
the author found some difficulty with “x” and 
“y? He therefore introduced Xenophon for “x” 
and Young Joseph for “y.” 

Pictures are shown of such mythical creatures as 
the Leviathan, etc. . 

The ‘“‘ Choice Rules for Behaviour ” include rules 
for bebaviour at home, at school, in church, when 
out walking, etc. Constant mention is made of 
“thy superior,’ and it is noticeable that this 
individual is always “ he.” I think there can be 
no doubt but that these rules gave rise to the 
phrase ‘‘ according to Cocker.” 


E. H. SCAMMELL, 
Ottawa, January 5th, 1914. 


THE METRIC SYSTEM. 

My original communication to you, to which 
Mr. Samuel S. Dale replies in your issue of the 
16th inst., pointed out that evenif the majority of the 
textile exports of this country did go to non-metric 
countries, there was every reason to believe that 
the balance would be swung round shortly to the 
other side by the forthcoming inclusion in the 
metric list of certain Oriental countries, and 
possibly by some of our dominions. Mr. Dale 
finds fault with me for placing a “reliance in 
prophecy”; in reply to him generally I would 
point out that I have merely called attention to 
the inevitable tendency of all countries, when 
reforming their weights and measures (as all 
countries must in time do), towards the metric 
system. When the first experiments in aviation 
were being made there were many who declared 
that flying would never be possible; the same 
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attitude of mind was apparent when the first 
projects were made for building railways in this 
country; we were told that they would never be 
a commercial success, that they would ruin agricul- 
ture and desolate the countryside, and that they 
could never travel at more than ten miles an hour. 

Mr. Dale appears to shut his eyes wilfully to 
all ascertained facts regarding the progress of 
the metric system. He expresses doubt of the 
accuracy of my statement in regard to the 
Australian debate of 1910, which he says was 
“in favour of a decimal system,” but not the 
metric. Except the Chinese system, what decimal 
system other than the metric is at present in 
existence in the weights and measures of any part 
of the world? If Mr. Dale had read the report 
of the debate in question, he would have had no 
doubt on the subject, for although the terms of 
the resolution itself do not contain the word 
“metric,” both the sense and the text of Mr. 
Edwards’s speech make it perfectly clear that that 
system was intended. I enclose a reprint of the 
report. Mr. Dale thinks fit also to cast doubt 
upon my statement that at least one textile mill 
in the Bradford district makes the whole of its 
internal trade and measurements in the metric 
system, but I must beg to be allowed to assert the 
knowledge that is within my direct experience. 

Mr. Dale does not claim for the British units 
any superiority for commercial requirements over 
the metric; he states that they are the only 
measures used in the cotton trade, and therefore 
advises the Chinese to adopt them. The Chinese 
merchants who import textiles will not, he says, 
understand the metre. I do not believe that the 
intelligence of the Chinese merchant is inferior to 
that of the merchant in many other countries where 
the metric system has been successfully introduced. 
I do not know what is the custom of American 
textile manufacturers, but 1 do know that a very 
large proportion of Lancashire and Yorkshire 
textile goods are sold in terms of the metric 
system, and I have never heard of any objection to 
such use of the system on the part of the foreign 
customers of Manchester. The Chinese authorities 
can consult, and probably have consulted, the 
experience of those countries which have already 
adopted the metric weights and measures. At the 
instance of the Associated Chambers of Commerce 
of the United Kingdom, our Government in 1899 
also consulted this experience by circulars to 
British Ministers in foreign capitals, asking for 
information upon the following points :— 

(1) The ease or difficulty with which the change 
of systems was made, the manner of introduction 
of the metric system, and the time occupied in 
making the change; 

(2) How far the metric system is satisfactory in 
its practical operation, and whether there is any 
desire to return to former systems; and 

(3) As to the effect the metric system has had 
upon the commerce of the nations adopting it. 

The replies to these circulars were entirely 
satisfactory to advocates of the metric system, and 
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I can conceive of no unbiased person who will not | 
admit after perusal of them that, jadging by the 
experience of other countries, the introduction of 
the metric weights and measures is beneficial. 
Our Ministers in foreign capitals are not in the 
habit of making biased statements, and I believe 
that the majority of Englishmen will be content to 
accept their conclusions without question. 

In conclusion, I would point out that Mr. Dale 
offers no solution of the confusion, admitted by the 
opponents of the metric system in England, which 
at present exists in British weights and measures. 

G. E. M. JOHNSON, 


Secretary of the Decimal Association. 


OBITUARY. 


Sır WrLLIaAM Ler-WAaRseER, G.C.S.I., LL.D.— 
By the death of Sir William Lee-Warner, which 
took place on the 18th inst., the Society and its 
Council have lost one of its most active and 
useful members. He was born in 1846, and went 
from Rugby to St. John’s College, Cambridge, 
where he had a scholarship. Hetook his degree in 
1858—a second class in the Moral Science Tripos. 
It is certain that he would have distinguished 
himself more at the University had it not been 
that his time there was mainly occupied in 
preparation for the Indian Civil Service Examina- 
tion, which he passed in 1867. 

In that service he rapidly made his way to the 
front, and he held various important revenus and 
political appointments in India, including that of 
Under-Sacreiary in the Foreign Department of 
India, and Secretary to the Government of Bombay 
in the Political and Judicial Departments. As 
acting Director of Public Instruction in Bombay, 
he showed special capacity as an educational 
expert, and in this part of his work he took a 
peculiar interest. He was also Resident in Mysore, 
and an Additional Member of the Viceroy’s Council. 

In 1895 he came home to be appointed Secretary 
in the Political and Secret Dapartmant of the 
India Office. This app>intment he held until he 
was made a Member of the Indian Council in 1902. 
He continued in office until 1912. His influence 
on the Council was very great, and his services 
were highly appreciated by successive Secretaries 
of State. Eventually those services were recog- 
nised by his promotion in 1911 to the Grand 
Commandership of the Star of India, a dignity 
which has been, except in his own and three 
other cases, reserved among officials for Viceroys, 
Governors and Secretaries of State, or else for 
Indian chiefs and princes of high,rank. The O.S.I. 
had been given him in 1892,and the K.C.S.I. in 1898. 

He became a member of the Society in 1894 on 
his return to England, and in 1900 he was elected 
a Member of its Council. From that date he has 
acted eitheras an Ordinary Member of the Council or 
as a Vice-President continuously up to the present 
time, with only such intervals as are necessitated 
by the by-laws. He became a Member of the 


260 


Indian Section Committee in .1895, and its 
Chairman in 19)3.° This office he held until: the 
time of his death. Few members of the Society 
took so much interest in the Proceedings of the 
- Indian Section, or made so many valuable con- 
tributions to them. He read in all five pap2rs 
in the Section. The first in 1894 on “Roman 
and British-Indian-Systems of Government,” was 
-followed in 1897 by one on “ The Moral Advance 
of the Peoples of India during the Reign of Queen 
-. Victoria,” and by another in 1900 on “ Our Work 
in India in the Nineteenth Century.” His next 
_ paper was in 1904 on‘ The Presidency of Bombay, 
and the last on ‘‘ Kathiawar,” in 1913. Besides 
these he constantly took the chair at the meetings 
-of the Section, and when he was not in the chair 
_ he was generally ready to take part in the discus- 
gion. It may without doubt be added that the 
success of this Section in recent years has been in 
no. small measure due’ to the care and attention 
lavished by Sir William Lee-Warner upon its work. 
‘Though he was fully occupied with his official 
duties, and with such -work as that above referred 
to connected with the Society and with other 
= societies, he yet found time for the production of 
numerous and valuable books on Indian matters, 
all showing evidence not only of an intimate know- 
- ledge of the subject, but of great literary capacity 
and considerable scholarship. Amongst his works 
may be mentioned the Lives of Lord Dalhousie and 
of Field-Marshal Sir Henry Norman, as well as 
“The Native States of India” and: ‘ The Citizen 
of India.” He was also a prolific contributor to 
the: Cambridge Modern History, the Imperial 
Gazetteer of India, the Encyclopedia Britannica, 
the Dictionary of National Biography, and to 
various periodical publications, including the 
Quarterly Review. | 7 


" Tae Rigor Hon. Lorp STRATHCONA AND 
Mount Royat, G.C.M.G., G.C.V.0., F.R.S., 
LL.D.—Lord Strathcona died at his residence, 
‘28, Grosvenor Square, on the 2lst inst., at the 
great age of ninety-three. He was the second 
' gon of Alexander Smith, a merchant, of Archies- 
town, Elgin, and was educated at the local 
grammar school. In 1838 he proceeded to Canada, 
and entered the service of the Hud-on’s Bay 
Company. For thirteen. years he endured severe 
privations in the desolate region known.as Ungava, 
after which he was promoted to the position of 
chief trader, and was moved to various posts in 
North-West Canada, until finally, in 1869, he 
became governor of the company. | 
When the proprietary rights of the company 
were sold to the Canadian Government, Mr. S.nith 
naturally took a very prominent part in the 
reorganisation of the compauy’s affairs, and in 
1871 he was appointed Chief Commissioner for 
the North-West. In the previous year he had 
been returned for Winnipeg to the Legislative 
Assembly, and in 1872 he became an original 
member of the first Executive Council of the 
“North-West Territories. In 1837 he was returned 
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to the House of Commons as the representative 
of Montreal, an office which he continued ‘to fill 
until 1896, when he was appointed High Com- 
missioner for Canada, and came over to London. 

It would be very difficult to exaggerate the value 
of the services rendered .by Mr. Smith to the 
Dominion of Canada. The story- of his action 
in regard to the Canadian Pacific: Railway is well 
known. The piight of the company: was at one 
time desperate, and Mr. Smith pledged the whole 
of his privats fortune to support its credit.. But 
for his couraze and energy the construction of the 
railway—which ha: certainly been the making of 
Canada—would have been greatly delayed, or 
possibly never carried out. In recognition of his 
services he was created K:C.M.G. in 1886; ten 
years later he was granted the higher rank of 
G.C.M.G.; and in 1897 the was raised to the. 
peerage, with the title Baron Strathcona and 
Mount Royal. In addition to this, honours almost 
innumerable have been showeréd upon him. He 
received the degree of D.C.L. from the Universities 
of Oxford and Dublin; the degree of LL.D. from 
the Universities of Cambridge, Aberdeen, Glasgow, 
Victoria (Manchester), Dublin, Queenstown, Laval, 
Yale, Ottawa, and Toronto. He was Chancellor 
of McGill and Aberdeen Universities, and Lord 
Rector of Aberdeen. __ . 

Lord Strathcona was much interested in educa- 
tion; he gave large sums to McGill University, 
and he erected and endowed the Victoria College 
fur the Higher Edacation of Women in Montreal. 
He also, on the occasion of the Jubilee of 1887, 
gave, in conjunction with Lord Mount Stephen, a 


million dollars for the building and endowment of 


the Royal Victoria Hospital at Montreal, adding a 
further sum of $300,0U0, in 1896 for maintenance.. 
During the Boer War he raised and equipped 
the irregular cavalry known as Strathcona’s Horse. 
This body consisted of nearly 6U0. men, and they 
rendered most valuable service to the Empire. 
Lord Strathcona made his first appearance. at 
the Royal Society of Arts in 1883, when, as the 
Hon. Donald A. Smith, he took part in the discus- 
sion on a paper on “Canada and its Products” by. 
the present Duke of Argyll. He was elected a life 


member of the Society in 1892, and from that time 


to tue day of his death he continued to take a deep 
interest in the Society’s work. He occupied the 
chair on four occasions, and he frequently spoke at 
meetings of the Colonial Section, espevially on 
subjects connected with Canada; and, only a few 
days before his fatal illness, he had consented to 
preside at the meeting to be held here on February 
3rd, when Sir Rubert W. Perks will read a paper 
on the Montreal, Ottawa, and Georgian -Bay Canal. 
He served on the Council as Vice-President of the 
Society for the years 187-1900, and in 1912 the 
Council conferred on him the highest distinction 
in their power by awardiug to him the Albert 
Medal “‘ for his services in improving the railway 
communications, developing the resources, and 
promoting the commerce and industry of Canaga 
and other parts of the British ens ” 
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NOTES ON BOOKS. 


THs RUBBER Tree Booz. By W. F. de Bois 
Maclaren. London: Maclaren & Sons, Ltd. lis. 


This is a book that ought to be in the hands 
of every planter of rubber. It is written by a 
thoroughly practical man who knows what a planter 
ought to know, and sets it down for him in simple 
and easily intelligible language. The preliminary 
chapters, which deal with the general nature of a 
plant, the soil, bacteria and their relationship to 
soil fertility, etc., may perhaps strike one at first 
as of a somewhat elementary character; but it 
must be borne in mind that the, book is written 
primarily for practical planters, and it is to be 
feared that many of our lads who go out to make 
their living on rubber plantations start their work 
without even the most rudimentary ideas of 
botanical processes. To such as these, as soon as 
their interest in the science of botany has been 
awakened by their practical work, perhaps their 
practical failures, and the consequent discovery of 
their abysmal ignorance, the first three „chapters 
will prove exceedingly instructive. 

The book is entirely devoted to the Hevea 
Brasiliensis, and the subject is dealt with in an 
exhaustive manner. Three separate chapters are 
devoted to the roots, the stem, and the foliage, and 
the part played by each in the life of the tree is 
carefully explained. Then follow a number of 
rections dealing with plantation lands, elevation, 
division of estates, roads, bridges, drains, methods 
ot clearing land, felling, burning, etc. The treat- 
ment of the trees in the nurseries, the methods of 
pruning, the treatment of wounds on trees, the 
coagulation of the latex, and the systems, are care- 
fully de-cribed. This leads on to the various 
processes of manufacture, drying, smoking, packing, 
etc., while a specially interesting chapter is that 
which deals with the cost of production, and 
compares the expenses in Ceylon, the Federated 
Malas Straits, and Sumatra. 

There can be no doubt that Mr. Maclaren’s 
knowledge of the Hevea Brasiliensis is very exten- 
sive and based on long practical experience. He 
writes in an admirably lucid style, and the text is 
illustrated with a large number of photographs 
which add very materially to the value of the book. 


SHAKESPEARE’S Works. The Savoy Edition. 
London: Eyre & Spottiswoode. 7s. 6d. net. 


It is very convenient, for the purposes of 
reference, to have the complete works of Shake- 
speare, including the sonnets and poems, in a 
single volume. This book consists of 1085 pages, 
but, as the paper is very thin, it is not unhandy 
in size, and the type, though small, is perfectly 
clear. The text conforms as far as possible to 
that of the first folio, though the spelling has been 
modernised, and only the vital stage directions 
have been inserted. A large number of illustra- 
tions have been included, viz., twelve double-page 
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and sixteen single-page coloured reproduetions of 
famous Shakespearean pictures (such as Maclise’s 
“Play Scene” from ‘‘Hamlet,’? and Millais’ 
“ Ophelia”) and sixty-five facsimiles -of photo- 
graphs of well-known Shakespearean actors and 
actresses in their leading parts. Opinions, of 
course, will vary as to the desirability of adding 
these, but with one, at least—the photograph of 
Miss Ellen Terry as ‘‘ Imogen”—few people will 
be disposed to quarrel. 

The book is prefaced with an adequate account 
of the life and works of Shakespeare, in which are 
included coloured illustrations of the poet’s birth- 
place and of Anne Hathaway’s cottage. The 
frontispiece is an excellent coloured reproduction 
of the Chandos portrait of Shakespeare from the 
National Gallery. 


BIBLIOGRAPHY OF ROAD-MAKING AND ROADS IN 
THE Unirep Kinepom. By Dorothy Ballen. 
London: P. S. King & Son. 15s. net. 


It must have taken an immense amount of 
labour and industry to compile this bibliography, 
which runs to some two hundred and thirty pages 
and is followed by two full indexes of authors 
and subjects, which occupy fifty more pages. The 
work was started by Mr. and Mrs. Sidney Webb, 
who published a bibliography in 1906, in pre- 
paration for their well-known work, “The Story 
of the King’s Highway,” but this has been greatly 
enlarged by Miss Ballen. 

A short introduction is contributed by Sir George 
Gibb, Chairman of the Road Board, who points 
out that the history of the road in Great Britain 
can be traced from this bibliography. It is a 
guide, not only to the records of road-making and 
the changes which have occurred in the character 
of road traffic, “but also to the history of the 
prolonged struggle, not yet ended, between the 
general public who want roads for their use and 
convenience, and the owners of land or the owners 
of rateable property who have never, except under 
coercion, acquiesced in the principle that it is 
their duty to maintain roads to serve national 
requirements.” 

The work, which forms No. 3 in the series of 
bibliographies by students connected with the 
London School of Economics and Political Science, 
will save an immense amount of labour to those 
who are anxious to study the history of road- 
making in this country. 


GENERAL NOTES. 


THe Panama CANAL QvzstTion.—Dr. Henry 
Clews, the well-known financial authority of New 
York, writes in his Weekly Financial Review as 
follows :—‘‘ There is no small reason for regret at 
the shadow cast over our friendly relations with 
Great Britain through our attitude on the Panama 
Canal question. We are about to celebrate one 
hundred years of peace with Great Britain, and 
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this point of irritation should be adjusted in some 
way before that event begins. Not everybody is 
aware that Great Britain is by far our best 
customer. She and her colonies take vastly more 
of our products than any other nation. Nearly 
one-half of our) exports go there, and over one- 
quarter of our imports come from the British 
Empire. The commercial relations between the 
two nations are enormously valuable to each. To 
a large degree the two countries are interdependent, 
and whatever seriously hurts the one must in- 
evitably affect the other. There are hundreds of 
millions of British capital in the United States, 
which we could not drive away without injury to 
ourselves. No two nations have more in common 
than the United States and Great Britain as to 
traditions, language, government, commerce, in- 
dustry, etc. True, we are rivals. But that rivalry 
should be of the best sort; and our contests 


should be as between builders and not as between . 


destroyers . . . We expect other countries to stand 
by their agreements, and we must do likewise; 
otherwise international comity will be impossible, 
and we will drive England and Germany into some 
sort of entente cordiale against the United States, 
especially with visions before them of our Monroe 
Doctrine, which Europe generally dislikes. The 
drift in that direction is already unpleasantly 
suggestive.” 


Tae Lonpon ScHOOL oF ECONOMICS AND 
POLITICAL SCIENCE.—A course of five lectures on 
“ The Economics of the Trade in Cocoa,” is being 
given at the London School of Economics and 
Political Science (University of London), Clare 
Market, Portugal Street, Kingsway, W.C., by S. E. 
Chandler, D.Sc., F.L.S., and Kenneth J. Chapman. 
Three lectures are by Dr. Chandler on ‘“ The Cultiva- 
tion and Preparation of Cocoa.” The first took 
place on January 21st; the second and third will 
be given on January 28th and February 4th, and 
these will be followed by two lectures by Mr. 
Chapman on “The Commercial Aspect of the 
Cocoa Trade,” on Wednesdays, February 11th and 
18th. A similar course of five lectures on “The 
Economics of the Trade in Coffee,” will also be 
held at the London School of Economics, by S. E. 
Chandler, D.Sc., F.L.S., and James H. Brindley, 
F.I.D., F.G.I. Three lectures will be given by 
Dr. Chandler on “ The Cultivation and Preparation 
of Coffee,” at 7.30 p.m. on Wednesdays, February 
25th, March 4th and 11th, followed by two 
lectures by Mr. Brindley on “The Commercial 
Aspect of the Coffee Trade,” on Wednesdays, 
March 18th and 25th. 


PRODUCTION OF ALCOHOL IN FRANCE, 1912.— 
According to a ‘‘ Bulletin ” issued by the Minister 
of Finance, the total production of alcohol in 
France during 1912 amounted to3,106,600 hectolitres 
(68,845,200 gallons) as compared with 2,272,133 
hectolitres (49,986,926 gallons) in 1911. This 
increase of 834,467 hectolitres (18,358,274 gallons) 
is chiefly due to the larger production from grain 
and beetroot, whilst that from molasses appears to 
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have fallen off. The distillation of alcohol from 
wine, which in 1911 was 230,094 hectolitres 
(5,062,068 gallons), increased to 337,642 hecto- 
litres (7,423,124 gallons), or 107,543 hectolitres 
(2,366,056 gallons) more in 1912. The total 
quantity of alcohol sold in 1912 upon which duty 
was paid was 1,515,859 hectolitres -(33,343,898 
gallons) as compared with 1,574,018 hectolitres 
(34,623,392 gallons) in 1911, the largest on record, 
or 58,159 hectolitres (1,279,498 gallons) less than 
during the previous year. The average annual 
consumption of alcohol per head of population in 
France since 1906, which has been 3°86 litres 
(6:798 pints) rose to 4°06 litres (7°145 pints). In 
1903 the consumption per head was 3°54 litres 
(6:23 pints) per head. 


Export oF Cur FLOWERS FROM CANNES.— 
The flower trade on the French Riviera has, at 
the present time, assumed proportions scarcely 
dreamt of ten or twelve years ago. At Cannes 
alone, the number of boxes and baskets despatched 
by rail has nearly doubled since 1902, as will be 


seen from the following figures :— 
Boxes and packages. 


1902 . . . . . . 189,540 
1908 . . . . . . 152,232 
1904 175.187 
1905 141,237 
1906 152,646 
TOOT Se. Se. . 188,361 
1908 to 1911 . . not given 
1912 . . 208 , 506 
1913 236.000 


The number of boxes sent from the neighbouring 
railway stations of Antibes and Le Bocca, has 
increased in similar proportions. Since 1905, the 
trade in cut flowers with Germany, Belgium and 
Switzerland, in consequence of greater facilities 
offered by the railway companies, as well as by 
the custom houses of those countries, has greatly 
increased. The French railway companies, by 
establishing flower trains and quicker services, are 
doing much to encourage flower-growers in the 
South of France. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 
JANUARY 28. — Epwarp F. Srranes, R.E. 


(Hon.), ‘‘Japanese Colour Prints.” His 
Excellency the Japanese Ambassador will 
preside. 


FEBRUARY 4.—WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.8., M.[.Automobile Eng., ‘ Motor 
Fuels, with Special Reference to Alcohol.” 
Sır Boverton Repwoop, Bart., D.Sc., F.R.S.E., 
F.C.S., will preside. 

FEBRUARY 11.—R. A. Peppir, “The History 
of Colour Printing.” 

Fespruary 18.— A. J. WALLIS-TAYLER, 
Assoc.M.Inst.C.E., “The Preservation of 
Wood.” Joun SLATER, F.R.I.B.A., will preside. 
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FEBRUARY 25.—T. Brick Pairs, ‘‘ Rural 
Housing.” Hagorn Cox will preside. 

Marca 4.—H. Caartes Woops, “ Travels in 
the Balkan Peninsula.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

FEBRUARY 12.—Masor Percy MOLESWORTH 
Syxzs, C.M.G., C.LE., “ Khorasan : the Eastern 
Province of Persia.” THe Lord Newton will 
preside. 

Marca 19.—Mrs. Patrick VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APRIL 23.—GEORGE ©. Bucuanan, C.I.B., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7. — Sır James M. Dour, K.C.S.L., 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“ The Indian Census.” 


COLONIAL SECTION. 

Tuesday afternoons, at 4.80 o’clock :— 

FEBRUARY 83.—Sır Rospart W. PERKS, Bart., 
Assoc.Inst.C.E., “The Montreal, Ottawa, and 
Georgian Bay Canal.” 

Marcu 31.—Dkr. F. Mottwo Perkin, F.I.C., 
F.Ç.S., ‘‘ The Oil Resources of the Empire.” 

May 25 (Monpay).— Masor E. H. M. LEGGETT, 
R.E., D.S.0., Managing Director, British East 
Africa Corporation, ‘“ The Economic Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Sır Wiiulam Asney, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 

Six Sipney Ler, D.Litt., LL.D., Editor 
of the “ Dictionary of National Biography,” 


“ Shakespeare’s Life and Works.” (Aldred 
Lecture.) 

GEoRGE Henry Gass, “The History of the 
Microscope.” 


W. B. Botromury, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, “ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Eenest KuBuRN Scorr, A.M.Inst.C.E., 
M.I1.E.E., “ Electric Train-Lighting Systems.” 

©. Reainatp Enock, ‘The Need for a Better 
Organisation of Economic and Industrial 
Resources.” 


CANTOR LECTURES. 

Monday evenings, at 8 o’clock :— 
Srp Caarres WALDSTEIN, Litt.D., Ph.D., 
late Director of the Fitzwilliam Museum, and 
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Slade Professor of Fine Art, Cambridge, “ The 
Relation of Industry to Art.” Three Lectures. 
Syllabus. 

Lecrure I]l.—January 26.—(2) Existing trade 
customs also produce such impedition of Art—E vil 
infiuence of prevailing custom in relation between 
architecture and the pure Arts—Difference of 
conditions in ancient Greece, the Middle Ages 
and the Renaissance, even in the 17th and 18th 
centuries—In the decoration of the most costly 
buildings no call upon best artists—(3) Also in 
applied Arts best craftsmen and designers receive 
no encouragement—Individuality of designer and 
craftsman absorbed—Suggestions of practical im- 
provements of such conditions—(4) In the pro- 
duction of pure literature same impedition—Works 
of highest literary and artistic quality impeded in 
market—Practical suggestion of remedies. 

LECTURE III.—Frsruary 2.—Industrial Art in 
handicraft and manufacture—Education of the 
public and of the Art producers—More extensive 
teaching of Art history in all schools in connection 
with history and geography as regards public— 
State-aided Art training—Adequate preparation in 
sound instruction in drawing and modelling, in 
various crafts and designing for industrial purposes 


—Training of designers for manufacture—Historic - 


and originative—Historic design to be taught more 
extensively and thoroughly—Deficiency of present 
methods and suggestion of reform—Development 
of taste as regards original design—Study of pure 
Art—Fashion, its origin and influence. 

JOSEPH PENNELL, President of the Senefelder 
Club, “ Artistic Lithography.” Three Lectures. 

February 16, 23, March 2. 

WILLIAM ARTHUR Bong, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, ‘‘ Surface 
Combustion.” Three Lectures. 

March 16, 28, 30. 

Wurm Bourron, M.A.,F.C.S., ‘Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 

e 


COBB LECTURES. 
Tuesday afternoons, at 4.30 o’clock:— 

H. PLUNKET Greene, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 
MONDAY, JANUARY 26...ROYAL SOCIETY OF ARTS, 
Jobn-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Sir Charles Waldstein, “ The Relation 
of Industry to Art.” (Lecture IT.) 
Medicine, Royal Society of, 1, Wimpole-street, W. 
° 5p.m. Surgeon Murray Levick, ‘‘ The Experiences 
of Captain Scott’s Northern Party from a Medical 
Point of View.” 
Section of Odontology, 8 p.m. Discussion on 
Mr. S. P. Mummery’s paper, ‘‘ The Conservative 
Treatment of the Pulp.” 
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Electrical Engineers, Institution of (Newcastle 
Section), Armstrong College of Science, Newcastle, 
7.30 p.m. Mr. E. P. Hollis, ‘“Reactance and 
Reactance Coils in Power Circuits.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8p.m. Mr. G. Corderoy, ‘‘ Measuring and Quantity 
Surveying.” 

Geographical Society, Burlington-gardens, W., 
8.30 p.m. Mr. A. F. R. Wollaston, “ Exploration 
in Dutch New Guinea.” 

British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. Colonel Sir Herbert Jekyll, 
“ London Traffic Problems.” 

Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5p.m. Mr. A. E. King, “On the Extension 
of Existing Valuation Methods of Grouping Policies 
by the Employment of a System of Weights.” 

TURSDAY, JANUARY 27...Royal Dublin Society, Leinster 
House, Dublin, 8 p.m. 1. Professor W. Brown, 
and Mr. J. Smith, ‘‘The Subsidence of Torsional 
Oscillations in Nickel Wires when subjected to 
Alternating Magnetic Fields.” 2. Professor T. 
Johnson, ‘The Fouling of Drinking-water by the 
Alga Oscillatoria, and its Purification.” 3. Professor 
H. H. Dixon, (a) “ Note on Changes in the Sap 
caused by the Heating of a Branch”; (6) ‘‘ Note 
on the Tensile Strength of the Sap of Trees.” 
4. Professor J. Joly, ‘ On Submarine Engines.” 

Cold Storage and Ice Association, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8 p.m. 

Royal Institution, Albemarle-steet, W., 3 p.m. 
Professor W. Bateson, ‘‘ Animals and Plants under 
Domestication.” (Lecture IT.) 

Electrical Engineers, Institution of (Manchester 
Section), The University, Physical Laboratory, 
Manchester, 7.30 p.m. Mr. T. Ferguson, ‘‘ Electric 
Train-lighting Systems.” 

Civil Engipeers, Institution of, Great George-street, 
S.W., 8 p.m. Discussion on Mr. H. Fowler’s paper 
‘‘Superheating Steam in Locomotives.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. F. J. Hall, "St. Paul's Cathedral, 
Past and Present.” 

Anthropological Institute, in the Theatre of the 
Civil Service Commission, Burlington-gardens, W., 
8 p.m. Professor B. Spencer, “The Life of the 
Australian Tribesmen.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4p.m. Mr. A. R. Galbraith, “ Zan- 
zibar and its Possibilities.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Medicine, 5.30 p.m. Discussion on 
“ Vaceines from the Standpoint of the Physician.” 
Section of Psychiatry, 8.30 p.m. 1. Dr. D.Orr and 
Dr. R. G. Rows, ‘Further Observations on the 
Influence of Toxins on the Central Nervous 
System.” 2. Dr. R. G. Rows, “The Importance 
of Disturbance of the Personality in Mental Dis- 
orders.” 

Pharmaceutical Society, 17, Bloomsbury-square, 
W.C., 8 p.m. Mr. R.S. Wright, “ Applications of 
Electricity.” (Lecture I.) i 

WEDNESDAY, JANUARY 28...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. E. F. 
Strange, “Japanese Colour Prints.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of the History of Medicine,5p.m. 1. Dr. 
H. Barnes, ‘‘Roman Medicine and Roman Medical 
Inscriptions found in Britain.” 2. Sir Ernest 
Clarke, “The Medical Education of Oliver Gold- 
smith.” 3. Dr. Chalmers and Captain Archibald, 
«Two Early Eighteenth Century Treatises , on 
Tropical Medicine.” 4. Mr. C. J. F. Thompson 
will show Specimens from the Wellcome Historical 
Museum. 

Chadwick Public Lectures, Toynbee Hall, 28, Com- 
mercial-street, E., 8.15 p.m.. Dr, K. Millard, 
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Vaccination in the Light of Modern Experience.” 
(Lecture IT.) 

Electrical Engineers, Institution of (Birmingham 
Section), The University, Birmingham, 7.30 p.m. 
Mr. T. Ferguson, ‘Electric Train - lighting 
Systems.” 

i United Service Institution, Whitehall, S. W., 3 p.m. 
Mr. F. H. Skrine, “The Irish Brigade in the 
Service of France.” 

Public Analysts, Society of, at the Chemical Society’s 
Rooms, Piccadilly, W., 8 p.m. (Annual General 
Meeting.) 1. Dr. G. D. Lander and Mr. J. J. 
Geake, ‘‘Iodimetry of Arsenic, Copper and Iron.” 
2, Messrs. A. E. Parkes and F. Major, ‘‘ The Com- 
position and Analysis of Compound Liquorice 
Powder.” 3. Mr. M. C. Lamb, “ The Composition 
of the Saline Matter adhering to certain wet salted 
skins.” 

Literature, Royal Society of, 20, Hanover-square, W., 
5p.m. Sir John Edwin Sandys, “The Literary 
Sources of Milton’s Lycidas, with special reference 
to certain Latin Poets of the Renaissance.” 

THURSDAY, JANUARY 29...Royal Society, Burlington House, 
W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Balneology and Climatology, 5.30 p.m. 
Dr. $. D. Clippingdale, “London as a Health 
Resort.” 

Section of Neurology, 8.30 p.m. 1. Dr. F. E. 
Batten, ‘“‘ Progressive Cerebral Degeneration in an 
Infant, with Pathological Examination.” 2. Dr. 
S. A. Kinnier Wilson, “ The Pathology of Pellagra.” 

Victoria and Albert Museum, South Kensington, 
S.W., 8.30 pm. Mr. G. H. Palmer, “Some His- 
toric Styles of Bookbinding.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. W. McDougall, “The Mind of Savage Man.” 
(Lecture II.) X 

Camera Club, 17, John-street, Adelphi, W.C., 
°8.30 p.m. Professor G. J. Boulger, ‘‘ The Study 
of Trees wìth the Camera.” 

Dyers and Colourists, Society of, Dyer’s Hall, Dow- 
gate Hill, E.C., 8 p.m. Messrs. C. Beadle and- 
H. P. Stevens, (a) “ The Effects of Mineral Loading 
upon the Physical Qualities of Hedychium Paper ” ; 
(b) “ Tests to Determine the Relative Strength and 
Elasticity of Some Natural Fibres.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.80 p.m. Discussion on the following reports :— 
1. “On a Standard Method of Measurement for 
Reinforced Concrete.” 2. ‘On a Suggested Tabu- 
lated Form for preparing Quantities for Reinforced 
Concrete.” 

FRIDAY, JANUARY 30...Royal Institution, Albemarle-street, 
W.,9p.m. Mr. H. W. Steed, ‘The Foundations 
of Diplomacy.” 

Engineers and Shipbuilders, North-East Coast Insti- 
tution of, Bolbec Hall, Newcastle-on-Tyne, 7.30 p.m. 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W.,8p.m. Mr. F.E. Chilton, ‘‘ Practical Notes 
on Electric Cranes and other Handling Plants.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. (Students’ Meeting.) Mr. E. W. 
Monkhouse, “ The Testing of Materials for use in 
Engineering Constructions.” (Lecture II.) 

SATURDAY, JANUARY 31...Engineers and Shipbuilders, North- 
East Coast Institution of (Graduates’ Section), 
Bolbec Hall, Newcastle-on-Tyne, 7.15 p.m. Mr. 
R. W. Thompson, ‘‘ Breakdowns at Sea.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor F. Corder, “Neglected Musical Com- 
posers: Henry Bishop.” (Lecture II.) 

Electrical Engineers, Institution of, Hugh Bell 
School, Middlesbrough, 7 p.m. Mr. E. P. Hollis, 
“Reactance and Reactance Coils in Power 
Circuits,” 
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NOTICES. 


NEXT WEEK. 

Monpay, FEBRUARY 2nd, 8 p.m. (Cantor 
Lecture.) Sir Cartes Watpstein, Litt.D., 
Ph.D., late Director of the Fitzwilliam Museum, 
and Slade Professor of Fine Art, Cambridge, 
“The Relation of Industry to Art.” (Lecture IIT.) 

TUESDAY, FEBRUARY 8rd, 4.30 p.m. (Colonial 
Section.) Sir Roperr W. Perks, Part., 
Assoc.Inst.C.E., “The Montreal, Ottawa, and 
Georgian Bay Canal.”’ 

WEDNESDAY, FEBRUARY 4th, 8 p.m. (Ordinary 
Meeting.) Wıruram REGINALD ORMANDY, D.Sc., 
F.C.S., M.I. Automobile Eng., ‘“‘ Motor Fuels, 
with Special Reference to Alcohol.” Sir 
BovERTON Repwoop, D.Sc., F.R.S.E., F.C.S., 
will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 
On Monday evening, January 26th, Sir 


CHARLES WaLDSTEIN, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and 
Slade Professor of Fine Art, Cambridge, 


delivered the second lecture of his course on 
“ The Relation of Industry to Art.” 


The lectures will be published in the Journal 
during the summer recess. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


LIST OF MEMBERS. 
The new edition of the List.of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A meeting of the Indian Section was held on 
Thursday, January 15th, 1914; Tue Ricur 
Hon. Lord Reay, K.T., G.C.S.1., G.C.LE., in 
the chair. 


THE CHAIRMAN, in opening the meeting, said 
that unfortunately he had another very important 
engagement which prevented him from remaining 
until the end of the meeting, but Sir Mortimer 
Durand had very kindly consented to preside when 
he (Lord Reay) was obliged to leave, ` The 
audience would have the great advantage that 
afternoon of listening to a paper by Colonel 
Hendley, whose name was known all over India’ 
as the great authority on the organisation and. 
arrangement of museums. No one ought to visit 
India without inspecting the most interesting 
museum at Jaipur, a museum which the author < 
himself started and organised according to his 
own ideas, and thereby had rendered a service to 
all those who were connected in any way with the 
responsibility of arranging or organising museums, 
because it was impossible to conceive a museum 
more systematically and better arranged than that 
at Jaipur. Everyone must be grateful to His 
Highness the Maharaja of Jaipur, who gave the 
splendid building in which the museum was 
arranged, and who gave the author an absolutely 
free hand in carrying out his own ideas. As he 
could not speak after the paper, he desired to whet 
the appetite of the audience by making a few 
preliminary observations. In the first place, it 
was an interesting fact that the present meeting 
was held in the year during which the centenary 
of the great museum at Calcutta would be cele- 
brated, and he was not at all surprised to know 
that his friend the Governor of Bengal, Lord 
Carmichael, took the greatest interest in the 
museum and would preside at its anniversary 
meeting. He was not surprised, because he knew 
how in Scotland Lord Carmichael was always 
collecting various objects of historical and other 
interest, and that his own house was almost a 
museum. The people of India were, as the paper 
pointed out, very much instructed through the» 
eye; and therefore it was important, wherever 
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possible, to establish museums in India which 
ought to attract the popular notice and which 
ought to serve two objects—firstly, that of the 
student, the man who went to the museum for 
his studies, and, secondly, for the casual visitor, 
who went, he would not say to be amused, but to 
be interested. Those present would hear from the 
author that those two objects of a museum had 
better be kept distinct. A museum from the 
popular point of view should be a house of wonders. 
It was interesting to remember that the Moguls 
had libraries, armouries and treasure houses; and 
another important lesson which the Moguls gave 
us was that all the Moguls learned a trade. One 
of the conditions of the Royal House of Prussia 
was that every Prince must go through an 
apprenticeship and show that he was able to 
work as a craftsman; and those present had 
probably noticed that the Emperor himself had 
recently taken to chopping wood in order to restore 
his health. It was well to recollect, as the author 
pointed out, that the Indian intellect had more of 
a mediaeval turn than a scientific turn, and that 
should be kept in view in arranging the museums. 
A very interesting fact was the extraordinary 
number of visitors at the museums in India. 
He was very glad to see that the average atten- 
dance at the Bombay Museum during the last ten 
years had been no less than 808,000 visitors per 
annum, a very satisfactory phenomenon. Then the 
author pointed out how Indians themselves could 
be used as guides in the museum, and stated that 
in 1892 he appointed a Brahmin to act as a guide. 
There were other Indian gentlemen also, of whom 
he would only mention the very distinguished 
head of the Mathura Museum, Rai Bahadur Radha 
Krishna. By appointing Indians, and giving them 
the qualifications they ought to possess for being at 
the head of museums, it was possible to elicit the 
interest of Indians generally to contribute by gifts 
and otherwise to enrich the collections. 
rather interesting to note that the author appointed 
the Indian guide to his museum in 1892, whereas 
it was only quite lately that a guide had been 
appointed at the Victoria and Albert Museum to con- 
duct the visitors through that splendid collection. 
It gave him great pleasure to allude in his presence 
to the great merits of their very distinguished old 
friend, Sir George Birdwood, in regard to the 
Bombay Museum. In 1858 Sir George was one of 
the founders of what was now called in Bombay the 
Victoria and Albert Museum. Then there was the 
Lahore Museum, which was especially remarkable 
for the Gandhara sculptures, which numbered 
2,500 pieces. Another interesting fact was that 
the Karachi Museum was a municipal museum; 
and if more museums were to be established in 
India in various parts he thought the precedent 
created by Karachi might well be followed. So far 
as the Mathura Museum was concerned, Dr. Vogel, 
who spent several years in India in the Archæo- 
logical Department, specially urged that originals 
should be kept in a place near where they were 
found, so that they should remain in their environ- 
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ment. That, he thought, was a very valuable hint. 
The Bangalore Museum had a curious addendum 


‘which he did not know existed in any other 


museum, namely, an art sale-room, where advice 
was given to those who wished to purchase art 
objects, and which encouraged the sale of local 
art products. It was a curious fact that in the 
Bangalore Museum in 1912 models of aeroplanes 
were bought, so that they were quite up to date. 
Another museum which ought to be mentioned 
was the Baroda Museum, which was finished in 
1894, and its excellence was known by many 
people present because some of them had seen 
in the Victoria and Albert Museum some of the 
objects from the Baroda Museum which the 
Gaekwar had loaned. Recently the Gaekwar had 
shown his interest in the Museum by purchasing a 
large collection of pictures for it. From 1880 to 1898 
the author was in charge of the Jaipur Museum, 
where the popular side of the museum was not lost 
sight of. The author insisted on the great value 
of reproductions of masterpieces, and natural 
history was taught by type collections. He 
had always thought that in our educational 
system if there was one subject more than 
another which ought to be taught to the Indians 
it was history. He was quite sure that a greater 
knowledge of history of what India was in former 
days would mean a greater appreciation of British 
rule throughout India. The study of history was 
popularised by what was called the Sir Jonathan 
Hutchinson ‘ space for time ” system. The articles 
were placed in chronological order in accordance 
with the time in which they were made, and an 
historical view of the past was thus obtained. 
The author mentioned exhibitions as an auxiliary 
to museums, and as a means of popularising them 
and making them better known. It was greatly 
to the credit of the Royal Society of Arts that it 
organised the first exhibition in the year 1756. 
He had taken the greatest interest in the much- 
needed improvement of the Indian museum in 
London. They were living in constant expectation 
that that splendid collection would at last find a 
worthy home. It was most humiliating when 
foreigners came to London and asked to see the 
Indian museum, naturally expecting to see a great 
and fine building, to have to show them how 
inadequate it was. There was a most striking 
contrast in that respect in Berlin. There they 
had the most splendid museum, with plenty of 
room for further extension for the exhibits which 
had been taken from Central Asia. The author 
had referred to the educational side of museums. 
Museums were not at present used as they ought 
to be by the educational institutions, whether 
for higher, secondary or elementary education. 
Perhaps elementary education was now best 
looked after, because he believed in the County 
Council schools the pupils were occasionally taken 
to the collections under proper guides. That was 
a subject which “ought to be considered by those 
who were responsible for educational methods. He 
would conclude by offering Colonel Hendley his 
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best thanks for his most interesting and suggestive 
paper. 


The paper read was— 


INDIAN MUSEUMS: A CENTENARY 
RETROSPECT. 


By Coroner T. Honspein Henpiey, C.LE. 


On February 2nd, 1814, Dr. Wallich, the 
famous botanist—who, although he had been 
just made a prisoner of war at Serampore, was 
appointed Superintendent of the East India 
Company’s Gardens near Calcutta—opened a 
correspondence with the Council of, the Asiatic 
Society, which resulted in the foundation of 
what in more recent times has become the 
Imperial Indian Museum. 

A committee, with Lord Carmichael, the 
Governor of Bengal, as its chairman, has taken 
steps to celebrate shortly what is practically 
the centenary of the parent of museums of the 
modern type in the East. An official history of 
the museum has been prepared for the centenary, 
and Messrs. W. Griggs and Sons are issuing, as 
the January number of the Journalof Indian Art 
and Industry, a monograph by me on Indian 
museums which, with their kind consent, I am 
forestalling to-day to some extent. I trust, 
therefore, that I may be forgiven for reminding 
you of the great services of that firm to Iridian 
museums by the numerous illustrations of their 
contents which it has published, and especially 
of the good work of its founder, the late 
William Griggs, an estimable, gifted, and 
humble-minded man, who was often seen in 
this room, and whose name has been rightly 
recorded in the Dictionary of National Biography. 

The Royal Society of Arts is perhaps most 
widely distinguished for its encouragement of 
the Arts by its lectures, papers, and publica- 
tions, but it should not be forgotten that it is 
quite as remarkable for its initiation and 
promotion of exhibitions, including museums, 
and its recognition of the fact that it is not on 
the spoken or written word alone that we must 
rely for progress, because as much depends 
upon instruction through the eye; and there- 
fore, apart from the pleasure which may be 
afforded, it is very desirable to stimulate the 
foundation and support of such institutions 
as we are considering to-day. I propose, 
therefore, to give some account of museums 
and exhibitions in and relating to India, and 
to invite your attention to some important 
questions regarding them. 

You are perhaps aware that two deputations 
of experts and friends of India approached the 
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Presidents of the Board of Education in:1909 
and 1912, respectively, in regard to, first, the 
proposed dispersal, and then to the arrange- 
ment of the Indian collections in London. 
While thoroughly appreciating the exertions of 
the able men who were responsible for them, the 
deputations urged that it was necessary that 
there should be in the Capital of the Empire 
a comprehensive museum which should not 
only be, as Mr. Crace has said, impressive, 
but which should adequately represent in all 
respecis our great Dependency. 

I have included accounts of the proceedings 
in my paper for the Jowrnal of Indian Art, 
with the information regarding existing Indian 
museums which is given there, in the hope that 
the material so obligingly added to by the 
present superintendents of those museums may 
be available should the question be reopened. 
In India the subject is attracting much atten- 
tion, as is proved by the reports of the 
Conference of Orientalists, including museums, 
of 1911, and the establishment of triennial 
meetings of museum experts. 

I am indebted to the Hon. Mr. Porter for 
copies of the reports, of which I have freely 
availed myself. 


t 


DEFINITION OF THE WORD MUSEUM. 


In discussing the question of museums it is 
important to have a clear conception of what 
we mean by the term in order that definite 
conclusions can be formed as to whether our 
institutions are fulfilling to the utmost as useful 
purposes as is desirable—in other words, 
whether, in all respects, they are meeting the 
wants of the general p blic as well as 
those of experts, students, and visitors from 
distant countries, and if not, what measures are 
needed to add to their value. 

Mr. David Murray, the author of the most 
complete work on the history of museums, 
excludes galleries of painting and sculpture, 
such as are generally included in the Con- 
tinental Musée, and usually collections of coins ; 
and defines the museum, as now understood, 
to be “a collection of the monuments of 
antiquity, or of other objects interesting to the 
scholar and the man of science, arranged and 
displayed in accordance with scientific method.” 
I hold that this is by far too narrow a defini- 
tion, because it ignores the instruction and 
entertainment, as a step to advance in know- 
ledge, if you will, by a swb-conscious process 
—as a speaker [Dr. N. Annandale] at the 
Simla Conference of 1911 said—of the general 
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public, and, especially in India, of the un- 
educated crowds who throng the museums 
there, and in whom a really valuable spirit of 
inquiry is often aroused, and who certainly 
derive an immense amount of pleasure from 
their visits to suitable institutions of the 
kind. Murray observes that a museum was 
originally dedicated to the Muses for the 
intercourse of learned men, yet he goes on to 
tell us that early writers find in Noah’s Ark 
the most complete museum of natural history 
in the world. The latter is, I am sure, the 
popular view of the masses in India. 
Undoubtedly the prevailing idea in the East 
is that a museum should be a house of wonders. 
This is the meaning of the popular name 
Ajaibghar, of which the principal attractions 
are known as tufachiz or tuhfajat, that is, 
rarities or curiosities. These views are not 
unknown in Europe. Isaac Disraeli confessed, 
in an article on wax-work models of curios, 
that, though there might be something infantile 
in the taste, he had preserved it long in life; 
and William Morris, in writing of the Renais- 
sance having led to the severance of Art from 
the daily lives of men, goes on to ask what 
forms the mass of the objects that fill our 
museums, setting aside pictures and sculpture, 
and continues: “Is it not just the common 
house goods of past time which some people look 
upon simply as curiosities, but which you and 
I have been taught most properly to look upon 
as priceless treasures which can teach us all 
sorts of things?’’ Surely such wise words 
justify the formation of a ‘‘ House of Wonders,” 
even at the present day. The international 
exhibitions of our own time—for example, the 
last one at Ghent — direct special attention 
to the amusements or ‘attractions,’ and in 
medieval days churches were the old museums 
of Europe, and mosques aud temples took the 
same position in the East; ‘‘ Men who came 
to see their curios often remaining to pray.” 
In the former there were many interesting 
votive offerings. Ostrich eggs and sacred texts 
are still conspicuous in the mosques, and the 
temples are covered with elaborate sculptures 
which teach the mysteries of mythology. 
Indeed, in most things the people in India 
have always been instructed, especially on 
religious matters, through the eye. Two or 
three of my pictures will illustrate this point. 
I am convinced, therefore, that a museum in 
the East, which ignores the display of curios, 
or which neglects so-called attractions, will not, 
at the present stage of education, satisfy the 
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requirements of the people. What is most 
needed is to stimulate the imagination, but 
no purely scientific or formal arrangement of 
exhibits can ever succeed in effecting this great 
end. 

' History or MUSEUMS IN INDIA. 


It will now be convenient to inquire whether 
there has been, prior to our own time, anything 
of the nature of museums in India. The use 
of sculptures and wall-paintings might perhaps 
be so regarded, because not only were these 
arts used in religion, but we have early 
instances of their employment for secular 
purposes. The following are examples: A 
marriage precession carved on the ceiling of 
the beautiful Jain Temple of Tejpal, erected 
at Mount Abu in the thirteenth century, and 
some rock sculptures, representing heroes 
amongst images of the gods, at Mundore, the 
old capital of Marwar, or Jodhpore. As to 
pictures, we have the marvellous quasi-frescoes 
of the Ajunta caves, painted through a period of 
several hundred years at the beginning of our 
era, which served as a popular picture gallery ; 
and the tradition has lasted down to our own 
times, as we see from the universal practice 
in Rajputana of decorating the walls of the 
houses with rudely-coloured representations of 
pilgrimages, battles, processions, and the like, 
In this and similar ways the love of art is 
fostered and curiosity satisfied. 

I availed myself of this practice by having 
painted, in the ancient manner, on the walls of 
the corridors of the Jaipur Museum, a series of 
copies of masterpieces of all the schools which 
may have helped in the formation of the 
Mogul style, and we encouraged local patriotism 
by reproducing—also in fresco—in the museum 
portico, contemporary portraits of the Maharajas 
of Jaipur for 300 years past. 

In the modern sense of the word there were 
no museums at the Mogul court. Sir Henry 
Elliot gives us an account, in his “ History 
of India, as told by its own Historians,” of the 
kind of curiosity which pleased the Moguls. 
He writes that in the year 1594, one of the 
wonders which was exhibited to the Emperor 
was the work of Saiyid Husain Shirazi. He 
used to stand with a box in his hand, and 
when anyone gave him a rupee he threw it 
into the box, in which it kept rolling to the 
bottom, whereupon a parrot at the top of the 
box began to peck and two fowls to cackle. A 
window opened, from which a panther put out 
his head, and many other strange things 
followed in order. The King gave the Saiyid 


January 30, 1914. 


a gold mohur with his own hand, and ordered 
his attendants to put in a rupee each. 

The Moguls had libraries, in which miniature 
pictures were also kept in portfolios; armouries 
for choice weapons; and treasure-houses in 
which many other articles were placed, and 
perhaps arranged for display. The books in 
different languages were separately placed, and 
inspected in order. There was, therefore, a 
system of classification, which was also en- 
forced in other departments, as in the Royal 
Arsenal, Treasury, and Wardrobe, in which the 
garments were arranged in order of colour, 
price, and weight. There was even such a 
modern institution as a bazaar on the Festival 
of Khushroz, when the Queen held her court, 
at which the wives of the nobles and Rajput 
princes were congregated, and the merchants’ 
wives exposed the manufactures of every clime, 
and where also were sold the productions of 
princely artisans, which reminds us that all the 
Moguls learned a trade. 

The collections of the Indian princes of our 
day are, I imagine, very like those of the 
Emperors. We shall generally find the follow- 
ing departments: (1) The Toshakhana, or 
Khazana, or Treasury, containing money and 
jewels or jewelled objects; (2) The Pustak, 
Pothi, or Kitab-Khana, or Library; (8) The 
Silah-Khana, or Armoury. 

In the larger courts there are separate rooms 
for each section, in which, moreover, the more 
valuable or personal articles are placed under 
Khas Mohr, or the Royal seal, and to every 
branch is attached a workshop for the atten- 
dants to repair and keep its contents in order. 
It is only recently, I think, that in some courts 
such departments have been occasionally shown 
to privileged visitors, chiefly Europeans, and 
that the more interesting objects have been 
exhibited in cases. 

There was, however, I conclude, nothing of 
the nature of a museum in Native India; but, 
as most things were intended for use, the 
general public had opportunities of seeing such 
articles as rare weapons, rich garments, and 
precious ornaments. Museums in Europe are 
in reality expansions of royal or private collec- 
tions, such as are those I have just described. 
The Green Vaults of Dresden may be regarded 
as a typical illustration. Here are to be found 
objects which arouse feelings of wonder and 
surprise, but which, as Murray observes, “do 
illustrate the technical skill and patient labour 
of the craftsman, and the wealth and mag- 


nificence of his patrons.” It is the custom on 
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festival days, as on a birthday anniversary, for 
all the most skilful craftsmen at a native court, 
including the principal art workers in the town, 
to offer to the chief some rare specimen of 
their art or craft, and this practice often leads 
to commissions on a grander scale. The more 
costly objects are retained in the Treasury, 
or find their way into it on the death of the 
owner or of any member of his family. In 
this manner art is stimulated by competition, 
and kept alive even in the least artistic and most 
penurious courts. The history of patronage 
is, no doubt, not dissimilar in Europe. It is 
to customs such as these that we owe the 
preservation of many of our museum treasures 
in the West, and one is glad to note that not a 
few Indian princes of our day are sending some 
of their valued possessions for exhibition in 
their own museums. 

There is no doubt whatever that the Indian 
is never weary of seeing something new and 
of talking about it. A museum is peculiarly 
fascinating to him, but its attractions—and, 
therefore, its true value—are in proportion to 
their power of arousing his curiosity and of 
satisfying his love for the marvellous, in which 
respect he has the medieval mind and not that 
of the scientist. His weakness is provided for 
in many popular ways, such as the tortures 
which ascetics undergo, the strange figures 
which are shown in processions, the religious 
pictures which are displayed in the streets, and 
all sorts of exhibits at fairs. 

A most remarkable instance of this kind is a 
series of gilt and coloured brass models of the 
city of Ajudhya, at the time when the first 
Jain Pontif, Rakabnath,| was born, which a 
Jain banker, one Mulchand Soni, of Ajmere, 
caused to be constructed at Jaipur, in order— 
as he said to me—to teach his ignorant 
co-religionists something about their religion. 
A lakh of rupees had been spent in models, 
not only of many palaces and places of 
pilgrimage, but of men and women, vehicles, 
trees, and other objects. All these are now 
shown in a special hall, or museum, in Ajmere ; 
but when first exhibited in the great hall of 
the Jaipur Museum they attracted more than 
130,000 visitors in a single week. 

This love of something outside daily life 
explains the huge attendance at museums in 
India. The following, in round numbers, are 
a few annual averages of attendances for the 
past ten years: Calcutta, 740,000; Madras, 
419,000; Bombay, 808,000; Lahore, 279,000 ; 
Lucknow, 141,000 ; Bangalore, 250,000; Jaipur, 
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210,000. The attendance on festival days is 
sometimes enormous. There is usually now a 
reserved time for women, sometimes only for 
pardah women, and admission is everywhere 
free. The value of careful labelling and cata- 
loguing is also recognised. A zanana day was 
started at the Jaipur Exhibition in 1883, and in 
1892 I taught a Brahman B.A. to act solely in 
the museum as a guide and demonstrator to 
visitors, to explain the exhibits to them, and 
also to answer questions. This useful practice 
was introduced into the British Museum in 
Bloomsbury and South Kensington, and has 
quite recently been adopted in the Victoria and 
Albert Museum. 

In my opinion, in the larger museums in 
India a synoptic museum, or at least a 
synoptic or key case in each department is 
the most useful system to adopt. The Indian 
Museum in Calcutta is, to some extent, of this 
character, because only portions of its treasures 
are shown to the public, the bulk of its 
exhibits being kept in reserve for the use of 
students or research workers, 

Museums lose their attraction if their con- 
tents are not constantly added to or changed 
from their reserve stocks; care, of course, 
being taken not to remove their most celebrated 
treasures from their accustomed places. The 
Natural History Museum in London is a 
prominent example of such a museum as I 
describe, because the synoptic or key collection 
in or near the Great Hall contains all that is 
really necessary for the instruction and pleasure 
of the ordinary visitor, whereas deeper know- 
ledge can be acquired in the numerous side 
galleries and rooms in the basement. A system 
of this kind is, I think, very appropriate to 
India, because purely educational collections 
can be shown separately from those which are 
intended for the general public. 

Special troubles are met with in India in the 
planning of museum buildings, and in the 
arrangement and conservation of their contents. 
Some of these troubles arise from climate, such 
as the excessive changes of temperature and 
humidity, and some from the ravages of insects. 
There are also great difficulties in consequence 
of the frequent changes in the staff in the larger 
institutions, and in the smaller ones of getting 
anyone on the spot who is qualified or willing 
to supervise them. It is incumbent, therefore, 
on those who have had special opportunities to 
place on record the results of their experience. 
In India many museum officials have utilised 
the wealth of material at their disposal to 
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publish books or monographs, some of which 
are classical and serve to extend far and wide 
the reputation of their museums and a know- 
ledge of the East. I need only recall to you 
the names of Drs. Balfour, Bidie, Anderson, 
Alcock, and Sir George Birdwood amongst 
members of the medical profession, and of 
Messrs. Thurston, Piddington, Bruce-Fost, 
Lockwood Kipling and Percy Brown amongst 
laymen in proof of this statement. 

Many Indian museums possess an advantage 
which renders them specially attractive. They 
are generally situated in a public garden in 
which there is sometimes a library or assembly 
hall, and not unfrequently a zoological collec- 
tion, which amplifies the teaching to be 
obtained in the natural history sections of the 
museum, and, in turn, the latter serves as an 
agreeable shelter in bad weather for the visitors 
to the garden. Examples of one advantage or 
the other are Bombay, Baroda, Jaipur, Madras 
and Karachi. 

The administration of museums is a difficult 
problem. On the one hand there is the danger 
that if a museum-trained official, without, it 
may be, special knowledge of even one branch of 
science, art or literature, is placed in charge he 
will not satisfy the student or even the ordinary 
visitor ; and, on the other hand, if an expertis at 
the head his own subject may be made most 
prominent at the expense of others of equal 
importance. These remarks do not apply, of 
course, to great national institutions of which 
the various departments are really almost 
independent museums, but they do concern 
provincial and local museums in India. 

Probably the best system is that now adopted, 
perhaps on the model of the British Museum, 
in Calcutta, where the superintendent is under 
the control of a carefully selected body of 
trustees, representing many branches of know- 
ledge, which ought always to contain a 
sufficient number of experts, who are also 
enthusiasts, to ensure a fair equilibrium. 

The deputation to Mr. Pease in 1912 strongly 
urged the appointment of experts to assist in 
the arrangement of the Indian section of the 
Victoria and Albert Museum, but so far without 
effect. 

In a paper written some years ago I en- 
deavoured to show how Indian gentlemen could 
do much to advance our knowledge of their 
country, and I am glad to know that some of 
them have been conspicuous in museum 
matters. At Mathura, for example, Rai 
Bahadur Radha Krishna acts as Honorary 
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Curator of the museum, which owes much to 
his patient and keen search for antiquities, 
some of which were buried away in the walls 
of temples and houses. In future such men 
will do much more, and they should be en- 
couraged by the remembrance that nearly all 
museums owe their origin to the enthusiasm of 
private individuals or busy officials, amongst 
whom might be mentioned the names, in 
England, of Sir Hans Sloane, the founder of 
the British Museum, and in India of Prinsep, 
Cunningham, Growse and Keene, and a host 
of members of the Asiatic and the Geological 
and other literary or scientific societies. 


List oF INDIAN MUSEUMS. 


As the list of Indian museums is long and 
the material is ample, the account which I will 
now give is very much condensed from the 
information supplied mə from India by those 
who are in charge of the institutions, by the: 
Hon. Mr. Porter, Dr. Vogel (whose list in the 
report of the Conference has been most useful), 
and others, to whom I am indebted also for 
permission to use some of my illustrations. 

British India.—I commence with the Im- 
perial or the Inp1an Museum In Catcorta, the 
foundation of which is about to be celebrated. 

I have already referred to the history of the 
museum. The element of popularity not being 
the chief consideration, its valuable contents 
have been arranged in a scientific manner to 
serve as illustrated records of the accumulated 
knowledge of India in many departments. The 
exhibits are grouped together on one side of 
the Maidan, or great common, of Calcutta, 
in large buildings in the following sections: 
(1) Zoological or Anthropological, (2) Art, 
(3) Archeological, (4) Industrial, (5) Geo- 
logical. The museum was, as I have already 
stated, developed from that of the Asiatic 
Society, the parent of all Asiatic societies, 
which was founded in 1784 by the famous 
Oriental scholar, Sir William Jones. From the 
outset curtositves were sent from time to time 
to the Society, and in 1796 the idea was started 
of having a suitable house built for their 
reception and preservation; but it was not 
until 1814 that, under Dr. Wallich, who became 
its first Curator, a museum was founded. 
This institution flourished, but in process of 
time it was acknowledged that its maintenance 
and expansion were beyond the resources of a 
private body, and discussion and negotiation 
led to the establishment by the Government, 
in 18F5, of a great public museum, which was 
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placed in charge of a body of trustees, on which 
the Society was represented. The scope of this 
great institution is, perhaps, best defined in the 
following paraphrase of words in Sir W. Jones’s 
original resolution, which serves as the motto 
of the Asiatic Society of Bengal,* viz. :— 

“ The bounds of its investigation will be the 
geographical limits of Asia, and within these 
limits its inquiries will be extended to what- 
ever is performed by man or produced by 
Nature.” If to the interpretation of this 
motto, which really describes the contents of 
the Indian Museum, could be added a small 
comparative museum of antiquities, arts, etc., 
of other countries, we should have, perhaps, 
a perfect realisation of what an Imperial 
Museum should be. 

Of all its treasures the Asiatic Society of 
Bengal retains only its valuable library, some 
pictures, and a few memorial busts. The | 
museum of the Society owed much to the ~ 
voluntary exertions of its members, but.a paid 
curator was soon appointed, and there is now 
attached to the Imperial Museum a large staff, 
which is maintained by Government. 

The Economic Museum, or section, arose out 
of the Calcutta Exhibition of 1884, and the 
development of interest in commerce and in 
industrial art by the Department of Revenue 
and Agriculture in India, under the patronage 
of which the Journal of Indian Art also 
originated. Attention should be specially 
drawn to the fine collection of fossils and 
minerals in the museum, to its geological 
gallery, with its specimens, its library, and, 
above all, to its splendid gallery of antiquities. 
The new Art Galleries were opened by the 
King- Emperor and the Queen -Empress on 
January 4th, 1912. The exhibits of the Victoria 
Memorial Hall were temporarily housed on the 
premises, but are now transferred to Belvedere, 
the former home of the Lieutenant-Governors of 
Bengal. The museum is distinguished by the 
facilities which it affords for research work, its 
promotion of exchanges, its gifts of superfluous 
„Specimens, the field-work of its staff, and its type 
collections of the fauna of the Peninsula. 

THE Mapras Centra Museum.—Mr. J. M. 
Henderson read a short paper on the Madras 
Museum, of which he is the superintendent, 
before the Museums Conference, which was 
held under the presidency of Lord Carmichael 
in Madras ine January, 1912. I can only give 
an abstract of it. The idea of starting a 


* The words ‘‘of Bengal” were added some years after 
its foundation. 
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museum originated with the Madras Literary 
Society in 1843, and about the same time 
General Cullen submitted proposals for the 
establishment of small affiliated museums for 
economic products in various collectorates. A 
central museum was not opened, however, until 
1851, the year of the Great Exhibition, and it 
was placed in charge of Dr. (afterwards Surgeon- 
General) Edward Balfour, one of the founders, 
and the learned author of the “ Indian En- 
cyclopedia” and of other works. Six local 
museums were started which, chiefly from want 
of skilled supervision, disappeared. Dr. (after- 
wards Surgeon-General) Bidie became superin- 
tendent in 1872, and Mr. Edgar Thurston, the 
first full-time superintendent, who had been 
in charge of the museum at King’s College, 
London, was appointed in 1885, and retired in 
1910. Mr. Henderson states that until 1885 
the exhibits were not restricted to the Madras 
Presidency, or even to India, but Mr. Thurston 
enunciated a definite policy in his first annual 
report, and determined to devote his entire 
attention to the natural history, arts, ethnology, 
manufactures, and raw products of Southern 
India, a policy which has since been steadily 
pursued. I have already given my reasons 
for considering that this limitation is not 
calculated to meet the full and legitimate 
requirements of Indians. A library and lec- 
ture hall were added to the museum in 1871, 
and in 1896 the Connemara public library, 
which connects the old and new museums, was 
opened. These institutions, and the aquarium 
on the Marina, are all under the superintendent. 
An afternoon once a month is set apart for 
women only. On the great Hindu Festival of 
Kannu Pongal 60,000 or 70,000 visitors are 
expected. 

Bompay Mustum.—tThe idea of establishing 
a museum of economic products and natural 
history specimens in Bombay originated in 
1848, and it was developed in connection with 
the Great Exhibition of London of 1851 and 
the Paris Exhibition of 1855, but some of the 
collections perished owing to their sudden 
removal from the town barracks at the time 
of the great revolt. There was a change for 
the better when Dr. (now Sir G.) Birdwood was 
appointed Curator in 1858. A building was 
provided by the natives of the Presidency, at 
the suggestion of Dr. Birdwood, the Hon. 
Jagganath Shunkar Seth and Dr.-Bhau Dhaji, 
as a memorial of the proclamation of Queen 
Victoria in 1858. This Victoria and Albert 
Museum was ready for use in 1872. The 
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collection in it consists chiefly of Bombay 
products, art manufactures, and natural history 
exhibits, of which the most notable are the fish 
specimens that had been so much admired at 
the London Fisheries Exhibition of 1883. An 
interesting collection of industrial figures, 
showing the different stages of the most im- 
portant manufactures of the Presidency, relief 
models of Old Bombay, and a room which 
contains prints and photographs to illustrate 
the history of the city, are also very attractive 
to the citizens. 

Mr. Fraser, who kindly furnished the last 
report, wrote that it had long been recognised 
that it is almost impossible to combine satis- 
factorily the popular and purely scientific side 
of a museum ; but that, taking into consideration 
the character of the majority of the visitors, 
which is low in the educational scale, it had 
been decided to develop the former by ex- 
hibiting, for example, stuffed specimens of 
animals in their natural surroundings. The 
result of this consideration of the popular needs 
is found in the enormous attendance of visitors. 
His experience confirms my own, that it would 
appear to be most useful and most just in India 
to provide everywhere museums of the popular 
type, or at least, in the case of scientific 
museums, to have a synoptic gallery arranged 
on that principle, leaving the scientific divisions 
for experts and students, and as reserves from 
which the popularity of the former may be 
constantly revived by the substitution of fresh 
Specimens. 

A new museum building was founded in 1908 
by H.M. the King-Emperor when Prince of 
Wales. $ 

The Lamore Museum arose out of the first 
Punjab Exhibition held in 1864. In 1890, 
H.R.H. the late Prince Albert Victor laid the 
foundation stone of the present handsome 
building. The museum, which has a zanana 
day, is very popular. The industrial art section 
is so arranged that each industry of the Punjab 
can be investigated in the easiest possible 
manner. Mr. Percy Brown wrote two excellent, 
illustrated, cheap handbooks. Comparative 
exhibits from other provinces and countries are 
shown, and everything is carefully labelled. 
Outside the building stands the great gun 
Zamzama, a talisman of supremacy, which 
is mentioned in ‘“ Kim” by Mr. Rudyard 
Kipling, whose father, Mr. Lockwood Kipling, 
was so long the honoured, genial, and talented 
Curator. The department of archeology and 
antiquities is the greatest glory of the 
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museum, for amongst its treasures are the 
Gandhara sculptures, numbering 2,500 pieces. 
These objects, the Jain and Brahmanical 
sculptures, the inscribed stones, which have 
been of so much importance in the study of 
Indian history, and the coins, have afforded 
material on which many valuable classical 
works have been written by distinguished 
authorities too numerous to name. 

No wonder the Curator finds the building 
already too small. He would like to have a 
day reserved for students, on which a small fee 
might be charged, so that educated men might 
resort to the galleries. Lectures are given, and 
there is a much-appreciated loan department of 
slides. 

In Lucknow, the museum of the United 
Provinces of Agra and Oudh has lately been 
reorganised in new buildings, and its contents 
are arranged in sections of archeology, numis- 
matics, and zoology—in addition to which there 
is a gallery of archxological monuments and 
historical portraits. The collection of early 
Indian and Mogul coins is exhaustive, and no 
fewer than 737 of the valuable Mathura sculp- 
tures were removed to it by Dr. Führer. Un- 
fortunately, in my judgment, disintegration has 
set in because most of the books and illuminated 
manuscripts have been sent to the public 
library, the botanical specimens to the Canning 
College, and the modern art objects are to go 
elsewhere. 

The NAGPUR provincial museum is under an 
Honorary Curator, appointed by the Director of 
Agriculture and Industries, and assisted by ex- 
perts from time to time. The sections are: (1) 
Archeology, (2) Natural History, (8) Industrial. 
A valuable feature is the display of birds which 
are beneficial or injurious to cultivation. Their 
skins are shown, and specimens of the food 
which they eat. Everything possible is done 
by labels, etc., to awaken the powers of 
observation of the visitors. 

At Ajmere there is the germ only of a small 
provincial museum, in which inscriptions, coins, 
and sculptures are the predominant exhibits. 

The Vicrorta Museum at Karaca, in Sind, 
is managed by the municipality. It has an 
archævlogical section, but in 1907 the objects 
were not properly labelled, nor was there 
a catalogue. It was attached to the Sind 
Arts College, with which was also associated, 
according to Murray’s handbook, “the best 
zoological garden in India.” 

This concludes my list of general provincial 


museums in British territory, as the Rangoon . 
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museum is no longer in existence, and I have 
only heard of a small museum of local Assam 
and Eastern Bengal curios in Shillong, and 
have no report of anything at Indore. 

I will now refer briefly to a class of special 
museums of great importance, viz., those 
devoted almost wholly to archeology and 
antiquities. Of these the principal are at 
Peshawur and Mathura. The former is 
managed by the superintendent of the Frontier 
Circle of the Archeological Department, and 
possesses a valuable collection of Gandhara or 
Greco-Buddhist sculptures, which have been 
arranged by Dr. Spooner, the discoverer of 
most of them, and there are also many valuable 
coins and a few minor antiquities. 

With regard to the museum at MATHURA, in 
1910 the Government of the United Provinces 
published a catalogue by Dr. Vogel, who, in his 
preface, refers to his having been hampered 
by the fact that no proper record had been kept 
of the provenance of the sculptures, so that it 
was impossible to arrange them according to 
their find-spots, though he had obtained much 
information from other sources. His own 
bibliography includes the names and a list of 
works of so many savants who have written on 
the Mathura antiquities, that it is itself an 
indication of the extreme value of the contents 
of the museum. I cannot dwell on the great 
vicissitudes connected with the history of the 
museum, with which are associated the honoured 
names of Messrs. Thornhill and Growse; but 
in its present Honorary Curator—Rai Bahadur 
Radha Krishna, who has nearly doubled its rare 
exhibits—it has an example, as I have already 
remarked, of what an enlightened gentleman 
can do for his country. Dr. Vegel regrets the 
distribution of many of the Mathura antiquities, 
gome of which he has recovered, in other 
museums, and he urges the importance of 
keeping originals in or near the place in which 
they were found, for several reasons, the chief 
of which, in the case of Mathura, is that its 
antiquities are of great importance in the 
history of Indian art, as a link between Old 
Indian and medieval sculpture, on account of 
its close affinity with the Greco-Buddhist school 
of Gandhara. 

The museum at Sarnath, near Benares, con- 
tains inscribed stones and minor antiquities, 
which were discovered, I believe, by Mr. Oertel 
in the vicinity of the Buddhist tope in the 
famous deer park. Small archeological collec- 
tions are also kept at the following places : 
Delhi; Maldah, near the sites of the old cities 
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of Gaur and Pandua; Budh-Gaya, at the plase 
where Buddha attained enlightenment and near 
some famous Vishnavi sites; at Faizabad, near 
the ancient city of Ajudhya; at Agra, near 
the Taj Mahal, and at Bijapur, a famous 
Mohammedan centre. 


Musgtums IN NATIVE STATES. 


There are now many valuable museums in 
the Native States. I wish I could describe 
them at greater length. 

At BANGALORE the museum was established 
by Dr. Edward Balfour, and the present building 
was opened in 1877. The exhibits, of which 
there is no catalogue, though they are labelled, 
are arranged, so as to make the collection 
interesting and instructive, in six sections, viz., 
Archæology and Epigraphy, Natural History, 
Geology, Art and Ethnology, Economic Pro- 
ducts, and Miscellaneous. There are also a 
library and reading-room, and an art sale-room, 
to encourage the sale of local art products. 
The great features of the museum are wonderful 
carvings from Hallabid, in the Mysore State, 
native ornaments and dresses, a remarkable 
collection of fishes, and some valuable geological 
specimens. The up-to-date nature of the 
institution is shown by the purchase in 1912 of 
models of aeroplanes. 

The Baropa MusEUM, which was finished in 
1894, is quite modern in its scope. It has art 
and science sides. The former contains speci- 
mens from all parts of the world, and the arts 
of India, but specially of Baroda, are well 
represented. All branches of the natural and 
physical sciences are included in the second 
section. In the Economic Gallery there is a 
large collection of products, and in the Depart- 
ments of Ethnology and Archeology there are 
interesting exhibits. Loans by H.H. the 
Gaekwar to the Victoria and Albert Museum in 


London have recently given the British public - 


some idea of the value of the museum contents 
at Baroda, and the Maharaja has recently 
purchased a large collection of European 
pictures to add to the attractions of his capital, 
which are all situated in`a fine park in which 
there is also a collection of animals. In con- 
nection with this I think the Continental plan 
of having pictures in museums might be 
usefully adopted in most places in India. 

The KpwarD Museum at BHOPAL was opened 
in 1909, and many exhibits were obtained by 
holding an exhibition in the previous year, and 
others by contributions by H.H. the Begum, 
and the principal princes, nobles and citizens 
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of Bhopal. A catalogue is being prepared on 
the model of the Jaipur handbook, and, at the 
suggestion of the Director of Archeology in 
India, a subsidiary museum, which is attached 
to the Sanchi tope, has been placed in 
charge of Mr. B. Ghosal, the superintendent 
of the State Museum. H.H. the Begum, 
when in London in 1911, informed me that 
she intended that her museum should afford 
pleasure to her subjects and promote their 
arts and manufactures. 

At Duar, in Central India, there is a small 
archeological collection obtained, I believe, 
principally from Mandu, the ancient capital of 
Malwa. 

Of JAIPUR I can speak more fully, as it was in 
my charge as Honorary Secretary from 1880 to 
1898, and I am responsible for the collection of 
nearly all the exhibits, except a hundred or two 
from an old but abolished museum. In 1883 
an exhibition was held which enabled us to 
form a large collection of industrial art ware, 
and in 1887 this was transferred with other 
specimens to the Albert Hall in the beautiful 
Ram Newās Gardens outside the city, in which 
there was already a fine zoological collec- 
tion. The foundation stone of our new home 
had been laid on February 5th, 1876, by 
H.R.H. the Prince of Wales, afterwards King 
Edward VII. 

I am responsible for certain departures in 
arrangement and in the acquisition of the 
objects from the views of some strict specialists 
in museums, but, as far as possible, I adhered 
to the methods described in this paper. 

While endeavouring to make the institution 
educational as regards all ordinary branches of 
knowledge, attractions were provided for the 
poor and ignorant. The best specimens of 
local art work were shown side by side with 
many others from places outside the State in 
the hope of assisting the craftsmen of Jaipur. 
Large sums were not spent on rarities in order to 
make the museum a treasure house, but repro- 
ductions of masterpieces were obtained, bearing 
in mind the keen desire of the residents to see 
the work of Europeans even more than that 
of their own countrymen. The upper floor 
was devoted to education and commercial 
products. 

Natural history was taught by type collec- 
tions, chiefly by exhibiting the actual objects 
which are illustrated in text-books, by as 
perfect as possible a collection of provincial 
examples, and by a less complete one from 
distant parts. Small collections were also 
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exhibited to illustrate subjects of special in- 
terest to the people. The study of history 
was popularised by the adoption of the space 
for time or chronological system of Sir 
Jonathan Hutchinson and somewhat similar 
methods of Mr. Horsfall in Manchester. In 
all departments, charts, maps, plans, engrav- 
ings, pictures, coins, especially as portraits 
of famous sovereigns, portraits generally, and 
models of all kinds, were used. We found 
the glass and enamel studies of zoology 
by Herr Blashka of Dresden, with models of 
extinct animals from Berlin, of flowers from 
Breslau and Paris, were much appreciated. For 
the agriculturist we had some instructive 
veterinary exhibits, and H.E. Brugsh Bey 
of Cairo sent us an excellent collection of 
Egyptian antiquities, and a fine set of casts of 
Gandhara sculptures came to us from Lahore, 
whilst Rajputana marble-carving was repre- 
sented by the beautiful decorative work of 
parts of the museum fabric. In short, we were 
always ready to adopt anything, from any 
source, which was likely to be of use or to 
give pleasure to our people. 

There are small museums at Udaipur, where 
the building stands in a beautiful garden; at 
Ulwar, and at Dewas. The Barton Museum at 
Bhaonagar, the Watson Museum at Rajkot, and, 
I believe, the Gwalior Museum, are on a larger 
scale with more general exhibits. There is also 
an interesting museum at Trivandrum, the 
capital of the Travancore State, of which I am 
able to show some views. There are small 
special museums at Chamba in the Himalayas, 
at Raipur in the Central Provinces, at Satara 
in the Mahratta country, at Punagaru in North 
Arcot. In Kashmir there is a more compre- 
hensive collection in the Sri Partab Museum 
at Srinagar. 


Economic MUSEUMS AND SHOWROOMS. 


The question of economic collections and 
showrooms was carefully considered at the first 
and second decennial art conferences, besides 
forming the subject of serious consideration of 
the Governments of India on many occasions. 
The best examples of the kind are the economic 
section of the Indian Museum and the Victoria 
Institute in Madras. Most of the other 
museums in my list have an industrial or 
economic side, which, more or less completely, 
represents the products and manufactures of 
the province or district, but the suggestions 
for the establishment of showrooms in smaller 
places have not been fully carried out, though 
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there are such departments in connection with 
schools of art as, for example, at Bombay, 
Poona, Sialkot, Sylhet, Tippera, Jaipur, Tanjore, 
Amritsar, and Trichinopoly. There are, also, 
purely scientific museums as parts of medical 
colleges and of the Forest Department. 


EXHIBITIONS. 


The subject of exhibitions can only be 
considered very briefly. Several of our Indian 
museums owe large numbers of their specimens 
to these. 

An interesting history of exhibitions will be 
found in the official catalogue of the London 
International Exhibition of 1862, in which it 
was stated that the Society of Arts might claim 
the credit of originating them as far back as 
1756 by offering prizes for improvements in 
manufactures. France began a few years later, 
but the first great International Exhibition was 
that of 1851, in which H.R.H. the Prince 
Consort fostered the proposals of the Society of 
Arts and suggested the site in Hyde Park, on 
which the famous glass and iron house was 
erected, out of the materials of which the 
Crystal Palace at Sydenham (now happily to 
become, chiefly by the munificence of Lord 
Plymouth, and the exertions of the Times and 
of the Lord Mayor of London, the property of 
the nation) was constructed. The Hast India 
Company made a noble display in 1851, but the 
Indian collections in the Exhibition of 1862 
were more varied and extensive. The great 
display of 1851 did what was most wanted at 
the time, and what is most needed in exhibi- 
tions and museums now, viz., to stimulate the 
imagination of craftsmen as well as of the public. 

International and ordinary exhibitions have 
become so common, and are often so purely 
commercial, that there is danger of their 
influence for good being diminished. The 
London Exhibitions of 1851 and 1862 revealed 
to the Western world the beauties of many 
of the manufactures and the value of the 
resources of India, the knowledge of which has 
since been increased by the Indo-Colonial 
Exhibition of 1886, the Earl’s Court Exhibition 
of 1898, and the Indian Section of the Festival 
of Empire in 1911. It should be one of the 
functions of museums to carry on the good 


„influences of such exhibitions. 


In India excellent work has been done by 
the following exhibitions. Calcutta, 1884; 
Allahabad, 1910; Lahore, 1863 and 1881-2; 
Nagpur, 1865; Jabulpur, 1866; Karachi, 1869 ; 
Jaipur, 1883; small art shows at Simla, and 
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the Durbar exhibitions at Delhi of 1877 and 
1908. 
Inpran MusEUMS at Home. 


As regards our: home museums, the Indian 
Section of the Victoria and Albert Museum is 
of course the most important institution of the 
kind in the British Isles. 

The references in the reports of the two 
deputations to the Board of Education show 
the views of a number of experts on this great 
Indian collection, and especially their ideas as 
to the need of making it more useful and 
attractive, and their hope of still seeing in 
London a more comprehensive Indian museum, 
which shall be a complete representation of 
the arts, resources, and history of our great 
Dependency. 

The present museum is beautifully kept, and 
s of enormous value, but it is not housed in 
convenient or esthetic galleries, nor are its 
contents arranged so as to represent their 
historical importance, nor so as to convey to 
the minds of Londoners any real idea of the 
brightness of the East, and of the many 
admirable qualities of its people, and especially 
of its art workers. As long, therefore, as the 
collection remains an adjunct, brilliant though 
it may be, to a system for the training of 
craftsmen, it is to be feared that it cannot be 
otherwise. Thankful as we all must be to those 
who have taken so much care of, and added to, 
the treasures entrusted to their charge, most of 
us may still be permitted to hope that there may 
yet be established in London a great Indian 
museum which shall be filled not only with 
the South Kensington exhibits, but with many 
-others which are now in public and private hands 
in the United Kingdom, to which contributions 
from India and elsewhere would assuredly not 
be wanting. Until such a scheme can be 
realised, the restoration and extension of the 
Indian Section of the Imperial Institute, or 
an amalgamation with it, would seem to be the 
simplest plan of meeting the difficulty. It 
would, moreover, be just, because a very large 
sum of money was subscribed or presented 
from India towards the erection of the Insti- 
tute. I may add, moreover, that an amalga- 
mation was in view when the present Imperial 
Institute Indian collections were placed in 
the building adjacent to those which contain. 
the Victoria and Albert Indian collections. 
When the East India Company’s Museum 
was broken up, parts of the contents went 
respectively to South Kensington, the British 
Museum, the Geological Museum, Bethnal 
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Green, and Kew. Mr. Pease, in his reply 
to the deputation of 1912, acknowledged the 
possibility of once more bringing many of 
the objects together again. It is possible, 
moreover, that additions might be made from 
the collections of arms at the Tower and the 
Wallace Gallery, or even from the Soane 
Museum. 


EDUCATION. 


I have only one matter to refer to before 
concluding, and that is education, in which in 
Europe, still less in India, too little use has 
been made of museums. The chief reasons 
for this failure are the want of adaptation of 
university curricula and examinations to their 
use, and therefore to the neglect of suitable 
arrangements and materials in the museums, 
and further to the absence of special training of 
teachers. 

CoNCLUSION. 


In conclusion, I would like to submit a few 
observations for discussion. In the first place, 
I think I have shown that the museums in 
India are doing good work, and that the 
officials and authorities are willing to make 
use of suggestions of any kind which will 
assist them in fully satisfying the needs of the 
public. The establishment of triennial con- 
ferences of experts is a great step in advance. 
It is true the general conference of 1911 was 
mainly one of Orientalists and archeologists, 
but it would be easy to extend the scope of 
other congresses. I would, however, urge that, 
under the present conditions of India, there 
should be in every important centre a museum 
in which the principal object should be to make 
it a popular, though well-arranged and dignified 
institution, in which the exhibits should be 
carefully selected and displayed so as to 
interest all classes of people, especially the 
poorer ones. 

(2) In every branch of knowledge which is 
capable of museum illustration, there should 
be suitably arranged exhibits which would 
enable students to obtain such assistance as 


‘would materially aid them in qualifying for an 


ordinary university degree. 

(3) The above aims might be effected by the 
adoption of the system of synoptic collections 
for the general public, and of supplementary or 
reserve galleries for scientific requirements. 

(4) Provincial and local museums should, of 
course, lay greatest stress on the exhibition of 
objects of local interest and on all that relates 
to the history, arts, products, resources, and 
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manufactures of the district, but in all cases 
there should be at least a small general collec- 
tion from foreign countries and other provinces, 
in order to satisfy the curiosity of the public. 

(5) As regards history, the ‘‘ space for time” 
system of Sir Jonathan Hutchinson might well 
be adopted. 

(6) Exchanges with other museums, especially 
with those in the British Empire, should be 
encouraged, and duplicates of art manufactures, 
with corresponding numbers, should be sent to 
the more important industrial art museums. 

(7) Casts of antiquities should be exchanged, 
it being borne in mind that, for educational 
purposes, accurate reproductions are almost as 
good as originals, which are not easy to procure, 
and that they are far less costly. ; 

(8) Museums must be kept alive by new attrac- 
tions, special exhibitions, and similar measures. 

(9) As to the London museum, I would 
refer especially to Lord Curzon’s observations 
in his address to Mr. Runciman at our deputa- 
tion in 1909, in which he sums up the national 
reasons why there should be a new and com- 
prehensive museum in the Capital of the 
Empire, which should be of equal value to the 
inhabitants of the United Kingdom, to our 
Indian and Colonial fellow - subjects, and to 
foreigners. Such a museum would promote 
a better understanding, and undoubtedly in- 
crease the feelings of loyalty and of devotion 
to the Empire. 


(During the reading of the paper the chair 
was vacated by Lorp Reay, and taken for the 
remainder of the meeting by Tue Ricut Hon. 
Sır Mortimer Durand, G.C.M.G., K.C.S.I1., 
K.C.I.E.) 


The Secretary of the Section read the follow- 
ing letters from Professor W. Boyd Dawkins, 
D.Sc., E.R.S., and Mr. J. D. Crace :— 


I am truly sorry that I am detained in Man- 
chester, and therefore unable to attend the meeting 
to-morrow to hear Colonel Hendley’s paper. 

I hope that one of the results of the meeting 
will be to call the attention of the public to the 
present situation in London. India is represented 
by two museums: the one belonging to the India 
Council, and under the management of the Board 
of Education, illustrates the history of India from 
the days of Warren Hastings; and the other, 
belonging to the Imperial Institute, is largely 
industrial. They are side by side, and could be 
connected by cutting through a wall. Surely it is 
not impossible, in the public interest, to devise a 
working arrangement by which they could be fused 
into one great museum, worthy of India and of 
London. 
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I would further add that the breaking up of the 
India Museum, and the distribution of the frag- 
ments, “according to material,” in the galleries of 
the Victoria and Albert Museum, proposed some 
years ago, would destroy a priceless record as 
effectively as a page of history would be obliterated 
by distributing the type according to the letters of 
the alphabet. W. Boyp Dawkins. 

I am unable to attend the reading of Colonel 
Hendley’s paper to-day, of which, however, I have 
seen the proof. I have also read the letter which 
Professor Boyd Dawkins has addressed to you, and 
desire to associate myself with what he writes. I 
would further add my view that the fact that India 
contributed more than £100,000 to the building of 
the Imperial Institute gives India à claim to a 
proper representation in that building, and should 
be a moral bar to a prolonged occupation of it by 
the London University, J. D. Oracs. 


DISCUSSION. 


Sır GEORGE Brrpwoep, K.C.I.H., C.S.I., M.D., 
LL.D., in opening the discussion, said that the 
Lord Reay, having had to address them on Colonel 
Hendley’s paper before it was read, had so com- 
pletely anticipated him (the speaker) in what was 
to be said in its praise, that it was, in effect, left 
to him to dwell chiefiy on what might be said in 
its dispraise; which would be unqualified on the 
particular point to which they would find his 
adverse criticism restricted, On every other 
point he fully endorsed, and with the strongest 
conviction, and the heartiest gratification, all that 
the Lord Reay had said in appreciation of the 
paper. It was an admirable record of the history 
of European Museums in India, and invaluable for 
reference by future students of its direct subject ; 
and in that respect all he had to suggest was that 
in revising it for publication Colonel Hendley 
would add a few details to it, such as the dates of 
the birth and death of his predecessors in the 
founding and organising of Museums in India. 
Men like William Roxburgh (1751-1815), and the 
Dane, Nathaniel Wallich (1786-1854), eminent as 
they were as scientific botanists among the 
learned throughout Europe and the Americas, were 
unknown to the mass of English people, even the 
educated ; and their chronological places, as well as 
a summary of their work in India, should be clearly 
indicated in Colonel Hendley’s paper as it would 
appear in this Society’s Journal. As to what Colonel 
Hendley himself did at Jaipur it was beyond all 
praise; and for his (the speaker’s) part he con- 
sidered the Jaipur Museum to be the best of all 
that had preceded, and, so far, succeeded it in 
India. Colonel Hendley was indeed fortunate in 
the enlightened Prince who so ungrudgingly sup- 
ported him in what he advised, and undertook to do; 
but the Prince was even more fortunate in Colonel 
Hendley as ‘guide, philosopher, and friend” ` 
throughout the beneficent work in which they 
both so felicitously and effectively collaborated for 
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so many auspicious years. Again, with reference to 
the definition of the words “art” and ‘‘ Museum ”’: 
the former goes back to a root ar, out of which we 
get, through Sanskrit, our word Aryan; through 
Greek, Ares, arthritis, and artery; through Latin, 
articulate, rite, ratio; and through Low Latin, 
rates, reason, and artist. The word ‘“ Museum” 
simply means ‘the Temple of the Muses,” as 
Atheneum of Athene, and Hereum of Here. The 
Muses were “the perfect Nine,” viz., of History, 
Poetry, Comedy, Tragedy, Dancing (and it included 
“the Tango”), Erotic Poetry, Religious Poetry, 
Astronomy, and Heroical Poetry. There was not 
a single Muse of Industrial Art! The earliest 
English definition of the word is “a library,” 
with the example of ‘ Ashmole’s Museum, a neat 
building in the city of Oxford.’’ The word is one 
with “muse” to ponder, reflect, meditate, and 
would seem to have been applied by man [the word 
“man,” and the word “mind,” being ultimately 
cognate with “muse,” man being the “ thinking,” 
“minding” animal] to the art of hunting-dogs 
sniffing after a ‘good scent.” ‘ Muzzle” is the 
same word, as applied to the snout of dogs, and 
again to the apparatus for fastening the snout of 
dogs. It was the sniffing of these, his muzzling 
dogs, first set mindful man a-musing! What he 
(the speaker) had to say in dispraise of the 
paper was in its going beyond its proper scope— 
the history of Museums in India—to advance the 
re-collection of the scattered Indian collections, 
lodged successively in Leadenhall Street, Parlia- 
ment Street, and St. James’s Park, into a vast 
Indian Museum at South Kensington, or else- 
where within the limits of London. He was 
resolutely opposed to so preposterous æ proposal; 
and had been from the first, and should be to 
the last—so long as he lived on to the purposes 
of this world. He was more responsible than any 
one else for the dispersal of the Indian Collections 
until recently lodged in the India Office, St. James's 
Park. The most important collections there were 
those of economic botany and mineralogy, with 
which he was qualified, as a professional expert, to 
deal responsibly and efficiently. But there were 
other collections there, viz., of priceless antiquities 
and the applied industrial arts, or artistic indus- 
tries, with which he could never deal, with self- 
approval, as a responsible expert; and yet it was 
this last collection that was most popular; and for 
the maintenance and extension of which grants 
could be most easily secured. At last the expendi- 
ture—all out of the pockets of the Indian ryots, and 
practically for the delectation of the gamins out of 
King Street and St. James’s Park—became intoler- 
able, and “not to be endured”; and on his 
express advice the Antiquarian Collection was 
made over to the British Museum; the Indus- 
trial Arts Collection to the South Kensington, 
now the Victoria and Albert, Museum; the 
Mineralogical Collection to the Jermyn Street 
Museum; the Botanical Collection to Kew 
Gardens; and the Economical Botany Collection 
to the Imperial Institute. Could anything have 
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been more rightly done in the interest of science and 
economic art; or more righteously in the interests 
of India? The Imperial Institute had accom- 
plished the most fruitful work in promoting a 
widespread knowledge of the natural reproductive 
resources of the Indian Empire among those in 
this country capable of using them to the utmost 
advantage of India; while the arrangement of the 
artistic industries of India under Sir Cecil Harcourt 
Smith at South Kensington was beyond all praise. 
Sir Cecil was an accomplished Greek scholar and 
an expert in Greek and Roman antiquities; and 
he (the speaker) all his life at the India Office 
was always urging on his superiors that Indian 
antiquities and Indian art would never be rightly 
interpreted and understanded by “ the general” 
until it was made a binding rule that those sent 
out to study them, and again those placed in 
charge of collections of them in this country, should 
be broad classical scholars. Sir Cecil Harcourt 
Smith was an ideal Curator of an Indian Industrial 
Art Collection. If we universalise Museums it 
always tends to degrade their scientific value, and 
therefore their utilitarian values; and the Curator 
in charge either insensibly subsides into a shallow 
sciolist, or sensibly allows himself to be depraved 
into an astute charlatan, to the unfeigned 
satisfaction of an ignorant public, and too 
often of the ignorant official superiors he so 
“stoops to conquer.” He (the speaker) was 
indeed fairly dumbfounded by the Earl Curzon of 
Kedleston and the Lord Reay supporting the 
proposal to re-collect these Indian Collections, 
now so perfectly housed in the British Museum, 
into a vast Imperial Indian Museum here in 
London; but what he particularly objected to was 
that advantage should have been taken of the 
opportunity afforded by Colonel Hendley’s paper 
to advocate, and advertise before the Royal Society 
of Arts, a scheme which, in its every aspect— 
artistic, economic, and financial—would, if 
accepted, prove detrimental to the foremost 
interests of India. All the same, no one could be 
more grateful than himself to Colonel Hendley for 
his most instructive and—where it kept within its 
proper scope—most acceptable paper; and no one 
could be more sensible of the advantage and the 
distinction of the Lord Reay presiding during its 
delivery. He was, moreover, deeply touched by 
his lordship’s gracious reference to himself; but to 
the debatable point raised by Colonel Hendley, 
against which he (the speaker) was bound to 
enter an uncompromising demurrer, the legal 
maxim most pertinently applied — “ Respondeat 
Superior.” 


Mr. WiLMor CoRFIELD regretted that Sir George 
Birdwood did not agree with the idea of erecting 
a fine Indian museum in the neighbourhood of 
London, because it had long been a notion of his 
own that there ought to be a magnificent Indian 
museum in London. From the pictures which had 
been shown that afternoon of Indian museums, and 
from what he could remember of the buildings 
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when he saw them, he believed they were nearly all 
surrounded by gardens, and he thought an en- 
deavour should be made, if a museum were builtin 
London, to place it in a district where gardens 
existed. The idea of an Indian museum might be 
connected with the Crystal Palace at Sydenham. 
The fate of the Crystal Palace was still more or 
less in the balance, and he knew of no position in 
London which would be more suitable for a great 
Indian museum than the land upon which the 
Crystal Palace now stands. ; 


Mr. J. D. ANDERSON said Lord Reay had stated 
that there was in London a magnificent collection 
of Indian exhibits, and no building to house them 
in. The University of Cambridge had just built a 
magnificent ethnological museum which contained 
nothing whatever that was Indian. He had no 
authority to speak on behalf of the University, but 
he knéw 4 great many people in India were 
interested in the University of Cambridge as they 
had been educated there; and if there were any 
ethnological exhibits to spare, and they were sent 
to Cambridge, he was sure they would be most 
gratefully received. 


SIR ARUNDEL T. ARUNDEL, K.C.S.L., in proposing 
a hearty vote of thanks to the author for his 
extremely instructive and interesting paper, said 
the Society was specially indebted to Colonel 
Hendley for writing the paper at such short 
notice. The author’s skill and knowledge on all 
matters connected with museums was very well 
known, and many had the opportunity of seeing 
the extraordinary administrative powers he showed 
in connection with the Indian Exhibition of the 
Festival of Empire two years ago; the paper 
contained a vast amount of knowledge which had 
been compiled under extreme pressure owing to 
the sudden call which had been made upon him. 
He learned from the Secretary that the author 
had taken the place of Professor Bloxam, who, after 
consenting to read a paper on the cultivation and 
manufacture of Indian indigo, had been stricken 
down with serious illness, and had since died. 
They all regretted Professor Bloxam’s loss. Now 
that Sir George Birdwood was safely on his way 
home, he (Sir Arundel) wished to express his 
desire that some of the aspirations of the author 
and of the Chairman would be achieved in regard 
to the institution of an Indian museum. At one 
time he knew the Madras Museum very well 
indeed, when it was under the care of Mr. Thurston, 
who showed him over it many times. Before 
Mr. Thurston took it in hand but little system 
existed for exhibiting to the public, but Mr. 
Thurston made the museum of great interest, and 
latge numbers of people came to see the exhibits. 
He had twice visited the Calcutta Museum. He 
remembered that the first time he went to see the 
magnificent collection of beautiful carpets of Indian 
manufacture, and the second time he went to the 
medical museum to see the skeleton of that curious 
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lizard which was found somewhere in the South 
Sea Islands, which had in the centre of its forehead 
the socket of a third eye (in this case abortive), 
which they read of in classical history as being 
appropriately possessed also by the giant Cyclops. 
He recently went round the Egyptian Section of 
the British Museum under the guidance of-one of 
the assistants deputed to this duty, and spent a 
most interesting afternoon. He suggested with 
reference to the Indian exhibits which the country 
now possessed, with regard to which the author 
and Lord Reay had aspirations, it would be a very 
excellent thing if they were advertised by having 
competent persons to take visitors round. Unless 
an individual had a definite object when he went 
into a museum, and simply wandered round, he 
speedily got tired and after a little time bored ; 
but if someone took him round and taught him 
it was a totally different matter, 


Sır KRISHNA G. Gupta, K.C.S.I., in seconding 
the motion, said it was a matter of particular 
satisfaction to all present to have heard speeches 
from two men who individually had done more 
than anybody else to develop and foster the 
museums of India, ż¿.e., the author and Sir George 
Birdwood. A very lively dissertation had been 
heard from Sir George Birdwood on the meaning 
of the word “ museum,” but to the modern mind 
“« museum ” conveyed the idea that it was a place 
where people went not merely voluntarily but 
willingly to learn, and where knowledge was 
acquired under the most pleasurable conditions. 
There was no doubt that the popularity of 
museums, as of libraries, would go on increasing ; 
and in order to bring knowledge to the masses and 
to make education popular India would have to do 
a great deal more in the way of starting museums 
than it had done hitherto. It had also been very 
properly said that when antiquarian objects were 
found in any part of the country it was best to keep 
them somewhere near the place where they were 
found. He would go further, and say that if a 
place could not be found in the immediate neigh- 
bourhood he thought the objects should not leave 
the country at all; they should be placed in some 
institution in the country itself. 


The resolution of thanks having been put and 
carried, 


COLONEL HENDLEY, in reply to Sir George 
Birdwood’s remarks, said that he had been obliged 
to omit certain things from the paper owing to its © 
length, but he referred in the paper to the fact 
that he had written an article in the January 
number of the Indian Art Journal which went 
into the question at very much greater length, and 
included most of the points raised by Sir George. 
He also desired to say that he did not wish to re- 
establish the Indian Museum as it used to exist 
at the top of the old India Office, but to have 
a great national institution where everything 
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relating to India could be brought together, not so 
much at the expense of the Government of India, 
but of the Home Government and of well-wishers 
of India. He had no doubt whatever, as Sir 
Richard Temple said at one of the Deputations, 
that if the museum were founded contributions 
would be sent by private persons, who would, 
however, send nothing under the present condition 
of things to South Kensington. The suggestion 
that had been made that the Crystal Palace might 
be the home for any Indian collection had passed 
through his own mind, and he thought of Lord 
Plymouth also, whose one desire was that the 
Palace should be acquired for national use. 
He quite sympathised with Mr. Anderson and 
hoped he would soon fill his museum at Cambridge. 
Some time ago he met Mr. Bendall who came to 
India to acquire Indian manuscripts for Cambridge, 
and if they were not in the museum they were 
probably in the library. He was glad Sir Arundel 
Arundel thought they might still be hopeful of 
something being done in the future. With regard 
to Mr. Thurston, of Madras, he said he rather 
thought his limitation to Madras was not all that 
might be wished, but if it was only a stage in 
further development it was just the thing that 
should be done. 


SIR MORTIMER DURAND, on behalf of the Society, 
thanked the author, whom he first met something 
like forty years ago in Jaipur, for his paper. Like 
Sir Arundel Arundel, he was a heretic on the subject 
of museums, and would like to see a great Indian 
museum, although he probably would not dare to 
say so if Sir George Birdwood were present. 


Mr. WILLIAM COLDSTREAM writes as follows :— 
Colonel Hendley’s paper was not merely a retro- 
spect, as he modestly called it, but might be also 
viewed in two important aspects: first, it was 
a useful synopsis of the various attempts made 
to take stock of, and visualise, the progress of 
industrial art and manufactures during the second 
half of the nineteenth century and the first decade 
of the twentieth; and, secondly, it was, in a 
sense, a record of the attempts made to instruct 
and interest the people through the eye, showing 
the gradually increasing success achieved in this 
department of public instruction. Iam not aware 
of any similar statement having been at all recently 
laid before the public (though one such, recording 
the earliest efforts in India, is to be found in 
Dr. Balfour’s Encyclopedia of India, 1873, article 
‘‘Museum’’). Colonel Hendley’s paper, therefore, 
has a distinct historical value; and the Royal 
Society of Arts is to be congratulated on this useful 
addition to its records. 

During my active service in the Punjab, and 
subsequently in London, I have from time to time 
had official connection with museums and exhi- 
bitions. I therefore gladly take the opportunity 
courteously afforded me off putting in writing 
what I might have said when invited to speak at 
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the conclusion of the paper, which I refrained 
from doing owing to the lateness of the hour. 

I. The Lahore Exhibition of Punjab Products and 
Manufactures, 1864, was the first of the kind in 
Upper India, and therefore of great importance in 
the economic history of the country, but, intrinsi- 
cally, it was, for the times, an adequate and worthy 
effort. It was opened almost simultaneously with 
the Agricultural Exhibition in Calcutta, and it - 
was closely followed by an exhibition held at 
Rurki, in the North-West Provinces, and an 
exhibition held at Nagpur, Central Provinces, 
in 1865. Like several other Provincial exhi- 
bitions, as Colonel Hendley pointed out, it 
formed the base on which a museum (the 
important Lahore Museum) was subsequently 
reared. For atime I was Secretary to the Lahore 
Exhibition, and collaborated with an officer who 
rose to great distinction in various fields, the late 
Mr. Baden Henry Baden-Powell. He was the 
eldest son of the well-known Savilian Professor of 
Astronomy, Oxford, brother of the late Sir George 
Baden-Powell, and of our distinguished General, 
Sir Robert Baden-Powell. Mr. Baden-Powell’s 
« Economic Products of the Punjab’’ (Thomason 
Press, Rurki, 1868), and “ Punjab Manufactures ” 
(Lahore, 1878), gave a wide survey of the fields 
indicated in the titles. These two large volumes, 
which describe in detail, and with scientific 
accuracy, the exhibits of 1864 (the material which, 
to a large extent, was used in furnishing with 
specimens the Lahore Museum), have undoubtedly 
formed the basis of subsequent efforts in North 
India for the study of natural products and 
industrial art. It is interesting to see in the prize 
list of the Lahore Exhibition of 1864 that ‘ Dr. 
Birdwood, of the Bombay Central Museum,” was 
awarded a medal for his collection of cotton fabrics, 
and for ‘‘ selecting and arranging the very valuable 
collection sent by the Bombay Government.” I 
do not think that Mr. Baden-Powell’s great 
services to science and art in North India have 
been adequately recognised. Besides the economic 
works above mentioned, he was the author of a 
standard work on “The Revenue Systems of 
British India,” and another, ‘‘ The Indian Village 
Community.” In him was exhibited a rare 
combination of artistic genius, scientific learning, 
and literary skill. I am glad to have this 
opportunity of paying a tribute to my late 
friend, whose gifts were of so brilliant and 
versatile a kind. 

II. Among the names of those who have availed 
themselves of the opportunities afforded by 
exhibition and museum collections to produce 
important publications, should certainly be 
included the name of Sir George Watt, whose 
monumental work, “The Dictionary of the 
Economic Products of India,” had its inception 
in the Calcutta Exhibition of 1883-84, referred 
to in Colonel Hendley’s paper. In his preface to 
the first (1889) of the ten volumes, Sir George 
says: ‘‘It may be explained that, with the 
permission of the Government of India, some 
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three hundred copies of each of my “ Catalogues 
of the Economic Products of India” (Calcutta 
Internatignal Exhibition), were issued throughout 
India for additions and corrections . . . The 
Dictionary may be viewed as an improved and 
enlarged edition of the Catalogues.” 

II. The Museum at Delhi is referred to by 
Colonel Hendley as a small archeological collec- 
tion. In its early days, when I had something to 
do with it, it was more than that. It had nuclei 
of collections in seyeral departments. What its 
subsequent history has been I do not know, but 
undoubtedly what exists is bound to become the 
basis of an important institution. It was started 
by that able official, Mr. Fred Cooper, I.C.S. He 
was successively Deputy Commissioner of Amritsar 
and Delhi, and at both places he founded local 
museums. I believe the Amritsar Museum does 
not survive; it was too near Lahore. Mr. Cooper 
was, when Commissioner of Lahore, virtually the 
originator of the great Montgomery Hall there. 
Large sums of money were subscribed by the 
Punjab chiefs, and the building has been for 
half a century one of the most useful in the 
Province. In a record of Punjab museums the 
name of Mr. Fred Cooper should have a prominent 
place, as probably the very earliest worker in this 
field in the Punjab. 


IV. In his concluding suggestions I am some- 
what surprised that Colonel Hendley has not 
included a recommendation for the universal 
adoption of the system of “ Guide-Demonstrators,” 
so ably advocated by Lord Sudeley (see his lord- 
ship’s letter to the Times of October 10th, 1910, and 
his pamphlet “The Public Utility of Museums,” 
July, 1913). On Lord Sudeley’s initiation much 
has already been accomplished. A great move- 
ment has been originated, “great national 
assets” are being realised, and “unknown 
treasures” brought to light; a tremendous boon 
for the country, and an important departure in 
public education. The truth of the old Latin 
proverb is realised afresh, ‘‘ The eye teaches better 
than the ear.” We owe much to Lord Sudeley. 
His lordship is quite in favour of the system 
being adopted for temporary exhibitions as well 
as for museums. 


V. It is to be hoped that the cause of the great 
London Indian Museum of the future will receive 
a fresh stimulus. ‘The fact of India” has as yet 
an inadequate presentment in the Metropolis of 
the Empire. The time has come when the 
foundations of a great Indian Museum and 
Institute should be laid, to serve no less as an 
instructional institution, than as an illustration 
and exhibition of the great wealth of the Empire 
in its Hastern Dependency, and its undeveloped 
resources—fitted to impress the imagination, and 
inspire our fellow-citizens with a sense of Imperial 
resources and Imperial obligation. Indian affairs 
are asserting themselves with growing insistence. 
India should have here in London such visible, 
tangible, and prominent presentment of its art,*its 
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natural resources, its genius, and its skill, as may 
stand in the popular, and also in the informed, 
conception for an adequate illustration of them. 
In the affording facilities for study of Oriental 
subjects, and for the constant presentation of 
them in a form visible to all who care to see, and 
calculated to captivate the indifferent, there is a 
field which Imperial considerations call us to 
occupy. It was, I believe, hoped at one time that 
the function of presenting and illustrating India 
(completely and adequately) would have been 
assumed and discharged by the Imperial Institute ; 
but this hope, like others which centred round this 
Imperial pile (more than a quarter of the cost of 
which was contributed by the Indian Empire) has 
been doomed to disappointment, 

Now it is possible, if not probable, that the 
Imperial Institute will soon cease to be the home 
of the London University. What an opportunity 
for founding in that building an adequate Indian 
Museum and Institute! It has long been felt by 
some that India, such an important partner in its 
construction, should have a closer connection with 
that great building. I have long advocated that 
it should more fully fulfil its purpose as an 
Imperial Institution. Who does not feel, and feel 
with a feeling akin to shame, that it has fallen far 
short of the magnificent aims with which it was 
founded at the Jubilee of the Great ‘Queen, the 
first Empress? Its exterior and spacious front 
courts should be decorated with statues of Indian 
and Colonial worthies, including of course natives 
of the countries, and the wide entablatures which 
run along the face of the building from east to 
west should be filled with appropriate legends in 
all the languages of the Empire. Of these what 
& picturesque series could be furnished by India! 
The solid square-set characters of the Deva Nagari 
(Sanskrit); Arabic, with its varied styles; the 
flowing Persian; the curious circular lettering of 
the Dravidian group. How interesting: to our 
fellow-citizens from the distant parts of the 
Empire—far-dwellers, but not foreigners—to see 
the scripts of their mother-tongues inscribed on 
the forefront of one of the finest of our Metropolitan 
buildings! Surely such a sight would be a real 
bond of Imperial citizenship. 


SEVENTH ORDINARY MEETING. 


Wednesday, January 28th, 1914; His 
EXCELLENCY THE JAPANESE AMBASSADOR in the 
chair. 

The following candidates were proposed for 
election as members of the Society :— 


Davis, Robert Henry, 29, Lovelace-gardens, Sur- 
biton, Surrey. 

Huffman, R. B., Canadian Northern Railway 
Company (Construction Department), Sudbury, 
Ontario, Canada. 
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Row, Trichinopoly Casava Ranganatha, Srirangam, 
P.O., Trichinopoly, South India. 

Washington, William De Hertburn, 267, Fifth 
Avenue, New York City, New York, U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society :— 
Bailey, George Percy, M.A. (Dublin), Armswell, 

Wolvey, near Hinckley. 

Balfour, Right Hon. Arthur James, LL.D., D.C.L., 
M.P., F.R.S., 4, Carlton-gardens, S.W.; and 
Whittingehame, Prestonkirk, N.B. 

Bedford, Duke of, K.G., F.R.S., 15, Belgrave- 
square, S.W.; and Woburn Abbey, Bedford- 
shire. 

Brew, Captain Henry, Ballarat, Vittoria, Australia. 

de Gunzburg, Baron Gabriel, Ashley Park, Wal- 

ton-on-Thames, l 
Edwards, Mrs. Ernest, 40, York-terrace, Regent’s 

Park, N.W. l 
Holbrook, Captain J ohn R. B., Post Box 441, 

Valparaiso, Chile, South America. 


Hoover, Theodore J., 65, Addison-road, W.; and . 


1, London Wall-buildings, E.C. 


Lee-Warner, Miss A., Highgrove, Woodford-green, 
Essex. 


Morrison, Hugh, Fonthill, Tisbury, Wilts; and 
9, Halkin-street, S.W. 

Norfolk, Duke of, K.G., G.C.V.O., Norfolk House, 
St. James’s-square, S.W.; and Arundel Castle, 
Arundel, Sussex. 

Perks, Sir Robert Wiliam, Bart., Brunswick 
House, 2, Central-buildings, Westminster, S.W. 
Savory, Ernest Wyman, Hon. R.W.A., 4, Rodney- 

place, Clifton, Bristol. 


Sirry Pasha, Sir Ismail, K.C.M.G., Minister of 
Public Works, Cairo, Egypt. 


His EXCELLENCY THE JAPANESE AMBASSADOR, 
in introducing the author of the paper, remarked 
that it was with feelings of much gratification that 
he had the pleasure of presiding at the meeting, 
and he desired, in the first place, to express his 
sincere thanks to the Council for the honour done 
to him by their invitation to take the chair. He did 
so with greater willingness and pleasure because his 
esteemed friend, Mr. Strange, who was well known 
as a great authority on Japanese art, was about 


to read a paper on Japanese Colour-prints. Mr. 


Strange was, the speaker continued, perfectly at 
home in the field of Japanese art, more so than 
the speaker. If he was himself the Ambassador 
in diplomatic affairs, he might well say that 
Mr. Strange was the Japanese Ambassador in 
art. Owing to the wide and sympathetic know- 
ledge which Mr. Strange possessed of the Japanese 
nation, the paper to be read would do much 
to explain many points of view which ‘few 
Europeans had troubled even to try to understand. 
A few weeks ago the speaker had had the pleasure 
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of visiting the Victoria and Albert Museum, where 
he saw the very interesting collection of Japanese 
colour-prints which were at present on view there, 
and in many respects he thought this collection 
might be considered as a valuable illustration of the 
mutual obligation of East and West. For the last 
ten years or so, not only the Government but the 
people of Japan in general had wakened up 
to the necessity of preserving the characteristic 
originalities of the old school, and, with that object 
in view, there were now many art associations and 
schools holding important exhibitions of paintings, 
generally twice a year. He hoped that ladies and 
gentlemen who took a special interest in Japanese 
art would go to Japan and grace these exhibitions 
with their presence. They would, he could assure 
them, receive a most hearty welcome. 


The paper read was— 


JAPANESE COLOUR-PRINTS. 
By Epwarp F. Strrance, R.E. (Hon.). 


Fifty years ago the arts of Japan were practi- 
cally unknown in Europe. Lacquer and pottery 
had been imported to some extent; and the 
former, especially, had been used with great effect 
by makers of furniture during the eighteenth 
century. But no attention had been paid to 
the arts of painting and engraving; and it is 
of particular interest to note that among the 
earliest of European collectors of colour-prints 
were Whistler and Rossetti, who found their 
examples in Paris about the year 1859. In that 
year four prints were reproduced in Oliphant’s 
“ Account of the Mission of Lord Elgin to China 
and Japan”; and a few of Hokusai’s woodcuts 
were rather badly illustrated in Once a Week. 
Sir Rutherford Alcock’s Japanese collection, 
exhibited in the International Exhibition of 
1862, aroused great interest and admiration 
among lovers of art; but it is the late Mr. John 
Leighton who must be looked upon as the first 
to have attempted a definite description of the 
Japanese method of colour-printing, in his lecture 
given before the Royal Institution on May Ist, 
1863. 

In France the efforts of the De Goncourt 
Brothers, Bing, Gillot, Gonse, and Hayashi 
added greatly to our knowledge of the subject. 
In England, the works of the late Professor 
William Anderson, F.R.C.S., were of inestimable 
value ; and, although recent research has cor- 
rected or modified many of his conclusions, the 
debt owed to him by all recent students can 
hardly be overstated. We must remember also 
that his collections formed the nucleus of the fine 
series of Japanese paintings now at the British — 
Museum. The foundation of that of the colour- 
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prints in the Victoria and Albert Museum at 
South Kensington was laid by the late Thomas 
Armstrong, C.B., who. keenly appreciated the 
decorative qualities and’ practical value to 
students and designers of the beautiful art with 
' which I am now to deal. In 1895, Professor 
Anderson published a short monograph on 
“ Japanese Wood-Engravings ” ; and if I venture 
to allude to my own book on “ Japanese Illus- 
tration,” published in 1897, it is only because 
recent German writers have chosen to look on 
that written by Professor Seidlitz as the first 
account of the whole subject by any European 
writer. Professor Szidlitz produced his book 
also in 1897, but it is fair both to him and to 


myself to point out that it contains a number. 


of references to my own earlier. publication. 

My object to-night is to deal with colour- 
printing in Japan from a practical point of view; 
to describes, as well.as I can, the very interesting 
procssses employed; and to trace the gradual 
devalopment of the technique from its beginnings 
to that high pitch of excellence which has never 
bzen surpassed by the wood-engravers of any 
period or any country. It will be convenient, 
first, to deal with this process as practised in its 
perfected form, and then to indicate the steps 
by which that form was reached. | 

The first point, then, to make quite clear is 
that the Japanese colour-print is done from 
wood-blocks ; cut with the knife on the plank 
surface of the wood in accordance with the 
practice prevailing in Europe in the time of 
Diirer and Holbein. The second, that each print 
requires the labour of three separate persons, 
who co-operate, very wonderfully, to produce 
a singularly complete and harmonious: result— 
~ the designer, the engraver, and the printer. In 
no case does the artist, whose name is invariably 
associated with the print, either engrave or 
print his designs. I am able to show you aslide 
of a print, in the Japanese manner, by Herr 
Emil Orlik, which illustrates each member of 
such a triad at work—the artist making his 
drawing, the engraver cutting the block, and the 
printer rubbing off an impression. 

The artists were, as a rule, adherents of the 
Popular School of Japanese Painters, and, 
socially, of the rank of artisans. They had little 
or no recoguition among the more aristocratic 
schools of painters, or the cultured classes of 
society which supported the latter. Even as 
artisans they were graded below the sword- 
smiths, metalworkers, and makers of lacquer. 
Many of them lived in extreme poverty; and 
occasionally they were driven to the practice of 
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various other humble callings in order to get a 


living. Thus, Hokusai had at one time to take 


to selling calendars and red pepper in the 
streets ; Hokkei was a fish-hawker; Kunisada 
kept a ferry. Yet all these men had their own 
pride as artists. They followed, in their own way, 
the methods of their more prosperous brethren, 
and painted pictures when they could afford the 
time. Mainly, however, they looked for patronage 
to the working-classes rather than to the nobles ; 
and catered for the theatres, the tea-houses, and 
the Yoshiwara. Their prints were sold in the 
streets for the equivalent of a few pence; or, in 
the case of the later landscapes, to the servants 
of the Daimyd, on the occasions of the periodical 
visits made by the latter to the Court of the 
Shogun at Yedo. With such a clientèle the 
demand for paintings, in the ordinary sense, was 
rare, and, for the most part, they got their livings 
by the sale of designs. for colour-prints. These 
were drawn with a brush in Indian ink on very 
thin paper; sometimes with a slight tint as a 
guide to the engraver. The design was fastened, 
face downwards (in order to get over the diffi- 
culty of reversal), on the upper surface of a block, 
weak rice-starch being: used for this purpose ; 
and the paper then rubbed down in order that 
the lines should appear as clearly as possible. 
A little oil was also employed to render the 
paper more translucent, and thus to enable 
the engraver more easily to follow the lines of 
the drawing. > | 

` At this point begins the work of the engraver. 
He incised the outlines of the drawing with a 
knife, cutting through, and thus destroying the 
drawing. The superfluous wood was then 
removed with chisels and gouges, not essentially 
different from those used by European wood- 
carvers. A set of these tools is now exhibited. 
The result of this first operation was an intaglio 
block, the printing surfaces, corresponding exactly 
with the lines of the drawing, alone remaining 
in relief. From this block, the key-block, a series 
of proofs was next taken, one for each colour- 
printing to be used. On each of the proofs the 
separate portion of the design covered by one 
colour, was painted. Each of these was again 
pasted on a block, and cut in the manner already 
described—the surfaces not required for the 
printing of each separate colour being cut away 
—often with exquisite delicacy, so as to secure 
that softness of outline and fine gradation which 
is characteristic of much of the best of the 
Japanese colour-printing. We have now, there- 
fore, a key-block and a series of colour-blocks— 
one for each printing to be used. An analogy 
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with our method of chromo-lithography is at 
once apparent. A further analogy will be demon- 


strated later. In the actual cutting of the blocks — 


the old Japanese engraver adhered to an im- 
portant principle—that of following the direction 
of the brush-strokes of the original drawing in 
such a manner as to reproduce the actual quality 
of the brush-mark. The skill of the Japanese 
engraver, in this kind of facsimile work, was 
little short of- miraculous. The wood used was 
that of a spacies of wild cherry (Yamazakura), 
the timber of which was not allowed to be 
exposed to sunshine, but was carefully seasoned 
in the shade. The blocks were cut with the grain, 
as shown in the diagram, the harder wood (that 
nearest the centre) being used for the key- 
blocks ; and, when possible, the same tree fur- 
nished all the blocks for one print. To prevent 
warping, blocks were often framed with strips of 
hard wood, dovetailed into each of two opposite 
sides. Some little time.ago a Japanese printer, 
Mr. Sugisaki, was kind enough to undertake to 
print proofs from some old blocks in the Victoria 


and Albert Museum. Some of them had lost this 


protection, and had warped so that accurate 
register was impossible. He restored them, 
temporarily, toa condition of sufficient accuracy 
by damping the wood and applying pressure 
—a demonstration of extraordinary skill in 
craftsmanship. 

We now come to the printing, done as already 
indicated, by a third person—neither designer 
nor engraver. The block must first be thoroughly 
washed and dried. No press was ever used, the 
paper being laid on the upper surface of the 
block, and the impression rubbed off—a method 
quite similar to that used by our own wood- 
engravers in taking a “burnished proof.” 
Before the actual printing, the colour was applied 
with a coarse brush to the block, the latter rest- 
ing on a low stand and prevented from slipping 
by four small fixed cushions of wet cotton 
affixed thereto. This stand had a downward 
slope. of about 2ins.in 1ft. The paper was 
wetted and hung up to drain. The Japanese 
authorities give a period of six hours for the 
draining process; but, obviously, this must 
depend on the moisture of the air and other 
considerations. Only experience can deter- 
mine the state of dampness best for the prints. 
The colours were chiefly vegetable and mineral, 
of much the same nature as those used by 
Europeans. Great importance was attached to 


the grinding and mixing of them. Lamp-black, | 


for instance, was steeped in water for five or 
six months and then thoroughly well mixed in a 
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wooden dish with a wooden mixer. A brilliant 
black for such details, as human hair, ete., was 
mixed with-désa medium, composed of glue,and 
alum dissolved in water, in the proportion of 
about one-third of an ounce of glue to three- 
quarters of a pint of water, with a proportion of 
alum. In the case of other colours, rice-paste 
made with rice-flour and boiling water was the 
invariable medium; again, a little alum was 
sometimes mingled with the resultant paste. A 
specially brilliant effect was produced by laying 
a wash of rice-paste over the block before 
spreading the colours. Much of the beauty of 
the prints depended on the skill with which the 
latter operation was carried out.. On the printer 
alone depended that exquisite quality and grada- 
tion of colours seen in the prints of the best 
period. How far the artist personally supervised 
this process we have no means of knowing. I 
am inclined to think that the beauty and tech- 
nical perfection of the later work of Harunobu, 
and of his immediate successors, may have been 
due to this factor ; and that, under the auspices 
of these masters, a race of craftsmen, sufficiently 
competent, was trained which carried on the 
tradition, more or less successfully, for the two 
generations or so which intervened before the 
period of decadence. For the relief printing which. 
is so interesting a feature in the work of the 
master already named, and in the interesting 
class of surimono, or memorial cards made for 
special occasions, a special block was required. 
The print was laid on this, back downwards, and 
the impression rubbed in with an ivory tool, 
the canine teeth of the wild boar being most 
favoured. A great difficulty to be overcome by 
those who have tried the Japanese. process of 
colour-printing has always been that of securing 
accurate register. Yet the Japanese obtained 
this by the simplest means. An angular cut at 
one corner, into which the bottom right-hand 
corner of the paper fitted, and a line towards the 
top of the right-hand edge of the block, were all 
that was needed. No other means of adjustment 
were required, and with sheer craftsman’s skill 
the paper was adjusted to these guides with 
marvellous precision, and the impression rubbed 
off with the baren.. This interesting tool consists 
of a coil of hempen thread enclosed within a 
case of softened bamboo sheath, the ends of | 
which are twisted up at.the back,.over a disc of 
stiff cardboard the size of the coil, and fastened - 
together toform the handle. A printer could— 
and can—take a single impression in from 
fifteen to twenty-five seconds ; I have timed a 
considerable number. | 
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The fine quality of the colours in old Japanese 
colour-prints is due, to a considerable extent, to 
the nature of the paper, and especially to its 
tough but highly absorbent character. This 
paper is made from the inner bark of various 
plants, chiefly Broussonetia papyrifera, Edge- 
worthia papyrifera, and Wickstremia canescens. 
The young shoots of these plants are cut in the 
withy stage, the fibre freed from the wood and 
defects cut out. The selected residuum then 
undergoes a process of mastication akin to that 
used in European methods, and the result is a 
light paper of quite astonishing strength, and 
in its finer qualities of great beauty of finish and 
appearance. Paper good for printing can still 
be got from Japan, though one may express 
doubts as to how much longer this fine old 
-handicraft will maintain its life against the 
cheaper forms produced by modern scientific 
methods. One of the amazing paradoxes of 
modern life is that authors have a contempt so 
complete for their own works that they sentence 
them, with one accord, to an early death by not 
insisting on the use of good paper. Whether the 
strong common-sense and remorselessly logical 
habit of mind of the Japanese will set us a 
better example remains to be seen. There are, 
I fear, evidences that the point has not yet 
been appreciated. 

The technique of Japanese colour-prints 
having been examined, some attention may be 
given to the historical side of the question. Some 
years ago I drew attention to the technical 
resemblance between these prints and those 
so-called chiaroscuro wood-engravings produced 
in Europe during the sixteenth century. These 
are, in essentials, absolutely similar. They were 
made from a line block, cut on the plank surface 
of the wood, and giving the equivalent of the 
Japanese key-block, to which colour or, more 
accurately, tone was applied by means of addi- 
tional blocks, generally one or two only. The 
definite chain of connection may be indicated 
by reference to the fact that this period saw the 
advent of Jesuit missionaries both in China and 
Japan. These missionaries are known to have 
taken some of the graphic arts at least to China. 
For instance, the Victoria and Albert Museum 
contains a Chinese “ Life of Christ,” etched on 
copper. There is every probability that pretty 
much what went to China went also to 
Japan; where Christianity flourished until the 
terrible massacres of the early seventeenth 
century stamped out almost every vestige 
of it with ruthless and meticulous zeal. 
Moreover, in the late sixteenth century, a 
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Japanese Christian mission visited Spain and 
Italy, and returned bearing many gifts. It is 
not too much to suppose that the members of 
this mission may have included among their 
European collections examples of prints of 
saints or other subjects, done in the manner 


then at the height of its popularity in Italy. 


The laws against anything savouring of the for- 
bidden religion would account for the break in 
the chain of continuity which is seen until the 
reappearance of the prozess in the early years of 
the eighteenth century, and also for its disfavour. 
When this revival, if so we may call it, took 
place the immediate stimulus may have come 
from China. The British Museum possesses 
Chinese colour-prints, which, as Mr. Laurence 
Binyon has shown, must have come to Europe 
some time before the period to which the earliest 
known Japanese colour-print can be attributed. 
And, not long before, a distinct revival in Japan 
of interest in Chinese art had taken place, which 
may also have been a factor in the development. 
The earliest known Japanese book illustrated 
with woodcuts, the “‘ Isë Monogatari,” appeared 


-in 1608. But the first prints, of the class we are 


now considering, in which colour was used, had 
that colour applied by hand. They belong to 


- the Genroku Period (1688-1703), and Hishikawa 


Moronobu, an embroiderer by trade, is the 
pioneer in this respect. This period was one of 
unexampled luxury, which permeated all classes 
of society, and one of its most interesting charac- 
teristics was the rise of the Japanese drama. For 
the first time popular plays, hitherto represented 
only by marionettes, were performed by living 
actors—men only. The actors speedily attained 
—in their professional capacity—to an almost 
inconceivable popularity. Socially they were 
almost outside the pale even of decent artisan 
circles; but, on the stage, they were the objects 
of almost mad enthusiasm. The new art of the 
Ukiyoye School found its means of living by 
catering for the popular demand for their por- — 
traits by the production of cheap prints, gaily 
and even beautifully coloured by hand and sold 
in the streets for a copper coin or two. . For a 
generation this class of subject formed the prin- 
cipal staple of the art, although, quite early, a 
few prints devoted to the Yoshiwara were 
published, and notably one by Kiyotada, which 
shows a quite remarkable and unexplained use 
of perspective. At this point I may, perhaps, 
be permitted another lapse into comparative 
history, to point out that hand-coloured prints 
were in use in Europe even earlier than the 
European colour-prints. The point is not in 
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itself of ruling importance, but one detail espe- 
cially seems worth noting. A characteristic of 
many of the European prints is the use of a 
gradated wash of colour at the top of the com- 
“position, the purpose of which was to send back 
the distance and secure a certain amount of 
aerial perspective. This device cropped up in 
Japan later on, and is especially marked in the 
work of Hiroshige and other landscape artists— 
a curious coincidence, to say the least of it, and 


hardly the sort of thing that one would expect- 


to have arisen without a direct hint, for which 
we can only look to a possible importation by 
way of Nagasaki and the Dutch traders of 
an old European hand-coloured book, or to a 
Similar importation, hidden or long-forgotten 
by the Jesuits. 

However this may be, we find during the first 
half of the eighteenth century an increasing 
production of prints coloured by hand with rich 
tints often heightened with gold—very simple 
and. direct in their statement of artistic fact, 
finely composed and often admirably decorative. 
Kiyonobu (1663-1729) has the credit of having 
‘been the first to make colour-prints in the strict 
sense of the word—prints closely approximating 
to the European method in technique, save that 
the two or three additional blocks used for the 
application of colour supplied flat, ungradated 
washes instead of, as in German or Italian ex- 
amples, suggesting contours or light and shade. 
For a time the output of colour-printed broad- 
sheets and prints coloured by hand went on side 
by side. ‘Tne number of blocks increased to 
about. five, but they were still subordinated 
entirely to the black line which they merely 
served to enhance. Toe colours were generally 


low in tone and few in number, and prints of 


this class are inferior, as a rule, to the hand- 
coloured productions of which they were pro- 
_ bably a eheap substitute. This period, up to 
_ the year 1765, forms the first definite category 
into which Japanese colour-prints may be 
‘divided from the historical point of view. The 
second, which, at a bound, arrived almost at 
the ultimate possibility of perfection so far as 
regards the technique, was due to the genius 
of one man, Suzuki Harunobu (1724-1770), who, 
already a master of the existing practice and 
‘convention, carried out one of the most complete 
revolutions ever seen in any of the graphic 
arts during the last few years of his life. Accord- 
ing to a Japanese account, an engraver named 
Kinroku, in conjunction with an unknown 
‘printer, suggested to Harunobu the employment 
of various improvements, in imitation of the 
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Chinese prints. This was səid to have occurred 
in the year Meiwa II. (1765). The story, which 
is discredited by other Japanese writers, is 
embroidered with statements known to be inac- 
curate, and has given rise to another story that 
Harunobu invented nishikiye, the brocade pic- 
tures as they were fancifully called. A detail that 
need not be disregarded is the direct suggestion 
that he was indebted to Dutch prints for some 
valuable hints. An old poem says—baldly trans- 
lated—that “ Azuma Nishikiye are all the rage 
now; nobody can sell a sheet of beniye (the 
sales and simpler prints). The Torii family 
cannot hold a candle to Harunobu, and the 
present fashion is to copy men and women as 
they are.’ 

Certainly the old conventions of Torii Ki- 
yonobu and his followers are not to be 
placed, in point of technique, with the later 
prints by Harunobu. In the Victoria and Albert 
Museum, South Kensington, an unrivalled col- 
lection of this artist’s work can now be com- 
pared with examples by practically every other 
artist of importance ; and this opportunity, due 


‘to the generous use allowed to be made of his 


collection by Mr. Leicester Harmsworth, M.P., 
is one that no student of the subject should miss. 
Harunobu, as Mr. Edgar Wilson—who has 
adv.sed Mr. Harmsworth in the formation of the 
collection—at once realised, supplies the keynote 
of the whole art. He gives us almost everything 
in technique—a range of colours, delicate and 
exquisite in quality, wider than dreamed of by 
any of his predecessors, and such as few of those 
who came after him ever rivalled. Relief 
printing at its best was at his command. His 
hints of landscape were bolder and more definite 
than anyone had attempted before; and the 
grace of his line and his effective use of black, 
in real combination with colour as a ruling 
element of the scheme, are entirely distinctive. 
The artistic point of view, which I am not dis- 
cussing to-night, may give rise to differences of 
opinion with regard to this artist; but techni- 
cally there can be no doubt that he is the greatest 
man of the school. How far he is to share this 
glory with the shadowy form of the traditional 
engraver we cannot tell. But no other than the 
artist himself could have evolved the composi- 
tions and colour-schemes which, perhaps, the 
inventive genius of the craftsman assisted 
towards so perfect a reproduction. | 

Yet the influence of Harunobu was soon lost. 
His imitator and forger, Shiba Kokan, came 
dangerously near to his standard of skill. Bunchd 
did some exquisite essays in the style. Koriiisai, 
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adopting and developing a phase of it, is often 
charming, and never more so than in his long 
. panel-pictures—a form that goes back certainly 
to Nishimura Shigenaga (1697-1756). Shunsho, 
one of the greatest of the eighteenth-century 
men, also began under the influence of Harunobu, 
and ultimately went on his own strong and 
separate way. Two of the Torii School—Kiyo- 
tsune and Kiyomitsu—abandoning their thea- 
trical traditions, set up a brief competition with 
the work of the great man, who himself shows 
how universal a genius he was. But the Torii 
had their revenge in the new style perfected, 
but by no means originated, by Kiyonaga, whose 
influence soon swamped altogether that of 
Harunobu. Tne next generation saw—in the work 
of this artist, of Utamaro, of Yeishi, of Toyokuni, 
and their earliest pupils —a wider vision, a broader 
technique. We now find larger prints—often 
running to three or even five sheet compositions, 
with bolder masses of black and colour, more 
sweeping line. Tne beauty of the Yoshiwara is 
in the ascendant, and her sumptuous brocades 
and embroideries, her graceful form, were rendered 
with a singularly appropriate skill. Shunshd and 
Toyokuni kept largely to the theatre; and, in 
the midst of the period, we see that weird genius, 
Sharaku, uncouth, unbeaittiful, savagely ironic, 
but perhaps the greatest and most independent 
genius of all. 

At this stage 1 wish to record a curious point 
which I think was not noticed until I drew atten- 
tion to it. In the course of the arrangement of 
the Harmsworth Loan Exhibition at South 
Kensington, which is chronological as far as pos- 
sible, it struck me as a most singular fact that 
the -two earlier rooms contained not a single 
print in which appears that deep and beautiful 
blue, so beloved by Hokusai, Hiroshige, and the 
nineteenth-century artists. Tais colour was said 
to have been indigo, sweated out of old dyed 
rags. It will be of interest to trace, if possible, 
the early history of this dye in Japan; but for 
the present I content myself with indicating an 
attractive point for investigation. 

Tae work of the last-named men is well known. 
In their hands, landscape became the subject 
of a new revival. Taney enlarged the technical 
possibilities of the art, and particularly deve- 
loped the method of gradating colour on the 
block, which can, indeed, now and again be 
seen in prints by Utamaro and others, but, in its 
full use, is a nineteenth-century characteristic. 
Tae subject of landscape, from the technical 
point of view, is too large to be attacked on this 
occasion. I must content myself with pointing 
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out that it is this phase which seems still to 
possess value for us. -We have jn our midst a 
real revival, or, Father: adaptation to our own 
purposes, of the beautiful art of.the old Japanese 
craftsmen. It decayed utterly in Japan, during 
the second half of the-last century, for a while, 
to experience an interesting partial recrudescence 
which still thrives in a small way.. The old 
colours are gone and the old breadth of handling. 
Our own artists—Messrs. Morley Fletcher, 
Seabey, Giles, Sydney Lee, Mrs. Austen Brown 
—have, in their landscapes done in the Japanese 
manner, come nearer both “to the spirit and 
the substance of the old colour-prints than the 
modern Japanese artists, and that while retain- 
ing their own artistic individuality. The art of — 
printing in colour from wocdblocks, as a means 


-of original artistic expression, is alive in this 


country. Whether it is-still to live must depend 
on the popular support it receives, but already 
its results are such as to add seriously to the 
heavy debt we in the West owe to the exquisite 
craftsmanship of the Land of the Rising Sun. 


On the motion of the CHAIRMAN, a vote of 
thanks was accorded to the author for his 
interesting paper, and the proceedings terminated. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


The Emerising Process.—A large vogue has been 
obtained for the goods called in France “ duvetyns,”’ 
and sold by English drapers under names like 
“chamois,” ‘‘mouse skin” and ‘peach skin,” 
descriptive of the curious velvety surface of the 
cloth. The fabrics are made in wool and in 
cotton, and in both cases are distinguished by a 
short, fine and dense pile, which is evidently 
produced from a flat thread-structure in the 
course of finishing. 
raising @ pile upon a plane surface is by the action 
of teeth; whether by those of the old-fashioned 
teazle-heads mounted in a large drum, or by the 
wire teeth of miulti-rollered raising machines. 
The pile in question is finer than can be had by 
either of these means, and some , unsatisfied 
speculation has been aroused as to how the effect 
can be got. According to Mr. Danzer, in the 
Textile World Record, the pile is raised by sub- 
stituting for wire teeth, rollers covered with emery-, 
glass- or sand-paper; and the fineness of the emery, 
the tension upon the cloth, and the speed and 
number of the rollers control the finished result. 
Before treatment the fabrics are stiffened with 
gelatine and dried, and cottons are treated either 
with milk of limes or weak caustic soda. The weave- 
structure selected for goods intended to be finished 
thus is a weft-faced sateen, and in wool cloths 
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mule-spun wefts are preferred. Emery - faced 
rollers are used to apply tension to cloth entering 
certain machines, but it is not known that they 
have hitherto been used in this country specifically 
for the purpose of wearing down twisted yarn to a 
smooth pile. As in the older processes of raising, 
the result is purchased at the expense of the 
integrity of the cloth, and consequently of its 
durability, but this consideration is not allowed to 
stand in the way in times when surface appearances 
are all-important. 


Paper Blankets.—The process of taking from the 
body of the fabric to add to the surfaces can 
manifestly be carried on until no thread structure 
is left, and-in some directions the raising of the 
surface in order to produce a fleecy fullness has 
defeated itself. Thus, in the North of England 
there is a quite inconsiderable sale of the highly- 
raised blankets which commands all purses in the 
South. The housewife wants “cloth” blankets 
for her money, being persuaded that these more 
solid and only lightly-raised blankets wear better 
than the spongier sort. The conclusion is the out- 


come apparently of attempts to raise too much pile © 


upon blankets of no great initial substance. The 
geotton blanket now familiar in the working-class 
districts of the country has somewhat of a rival 
in a paper blanket. This product of the paper 
machine is made with unsized wood-pulp, crinkled 
like the tissue paper sometimes used for decorative 
objects, and printed with coloured stripes in 
imitation of the “ headings” of the regular 
article. Towels are made of the same substance 
for steamship use, and in a less competitive phase 
the material goes to make bags for packing 
chemicals. ` JEEE 


Character and Training. —In a number of 
addresses delivered recently to the textile societies 
which form so valuable a feature of the technical 
schools in the manufacturing districts, the para- 
mount importance of technological training has 
been heavily stressed. The accident of time has 
brought together five such addresses within little 
more than a week, and not all of them have come 
from professors of technical colleges. It can 
subtract nothing from the value of these ex- 
hortations to say that something more rare than 
scholastic training is still the first desideratum of 
employers. Now, as formerly, the one thing more 
demanded than any other is summed up in the 
single word, character. Manufacturers who have 
prospered in the last few years, and who are 
thinking of retiring, are rather more numerous 
than might be conceived. Some of them are 
confessedly on the look-out for men to whom 
they can safely confide their businesses with the 
use, for a term of years, of their capital. The 
openings are not advertised and are rarely so much 
as mentioned. They represent the highest class of 
positions procurable within the industry at the 
present time, and it is doubtful whether any other 
consideration than character can be said to weigh 
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materially with the persons concerned. Men of 
practical experience and theoretical training abound; 
but it remains an excessively difficult task to find 
suitable persons for these positions. A touch. of 
unreality attaches to all discussions of the present 
or prospective value of training as a thing in itself 
and separate from that which alone makes the 
training of value. This want of correlation with 
practical affairs is a point which employers do nob 
fail to note. | 


Weft-winding and Automatic Looms.—The em- 
ployment of automatic looms in the worsted 
industry has forced forward projects for abolish- 
ing the rewinding of weft. Rewinding by special 
machine with the object of placing at least twice 
as much yarn upon the bobbin as can be done upon 
the flyer-frame, has become something like uni- 
versal. The yarn is spun upon short cops, wound 
upon thick tubes into the form known as cheeses 
and wound again upon bobbins for the shuttle, 
The operations look circuitous, but they diminish 
the number of stoppages to replenish the loom and 
they minimise the production of bobbin-waste. 
The successive windings tend to roughen the yarn 
by dislodging fibres, and it is frequently found that 
unequal tension exists as between one bobbin and 
another of rewound weft. This inequality is 
marked enough to show in the woven goods, and 
what is called a “rowy” piece results if one 
bobbinful woven continuously until empty is 
followed by another of different tension. In non- 
automatic weaving the defect is avoided by using 
alternately each of two shuttles, with effect that 
the weft from two bobbins is intermixed thread 
and thread. In automatic weaving this method is 
not as yet possible, and an escape from the difficulty 
is sought by dispensing with the rewinding of weft. 
Attempts are being made to spin the yarn direct 
upon the weft bobbins by employing the simplest 
type of ring-twisting frames. The ring-twisting or 
doubling frame for converting single into two-fold 
yarn is fitted with a lifter-rail, by means of which 
the contents of the bobbin can be evenly built up. 
It remains to be seen whether the method affords 
a complete solution of the difficulty. 


Claims for Allowances.—The persistent bugbear- - 
of nearly all parties to textile manufacture takes 
the shape of claims for allowances. These vary 
from the simple notification of one pound short 
weight or one quarter yard short measure up to the 
incontinent shooting back of £1,000 worth of goods 
for some scarcely adequate reason. There is an 
element of the comic about some of these claims ; 
for example, one for £900 for damage alleged to- 
have arisen from the paper in which goods were 
wrapped. The consequences were traced eventually 
to a different cause, but the attempt did not fail to 
impress the paper merchant whose average turn- 
over with the particular customer was some £45 
a year. Responsibility bears heavily upon such 
commission workers as dyers, who, upon the average, 
do not recover more than 60 per cent. of the 
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value of any cloths invoiced to them by customers 
on account of technical defects. Dyers and finishers, 
thinking to effect improvements in goods not their 
own, have found themselves landed in losses of £40 
or so by an experiment lasting two or three minutes. 
Far from uncommonly, dyers find themselves owing 
the owner of the goods large sums of money, far 
exceeding any that they would have been paid had 
all gone well. Instance may be made of one lot of 
500 pieces, for dyeing which £625 might have been 
received. In the result the dyer had to forego all 
payment for his work and materials, and give £750 
in order not to have the goods thrown upon his 
hands. Some provision has to be made in the 
prices to cover contingencies of the kind, which 
usually arise out of the presence of an unfamiliar 
feature in the goods treated, and may be attributed 
fundamentally to the sub-division of industry. 
Another class of claims, less cataclysmic but yet 
annoying, seems to owe much to the structure, not 
of the industry, but of trade. At all events there 
is some reason to think that certain exactions 
made upon slender pretexts owe their origin to the 
intermediaries between producer and consumer. 
Objection is taken to some feature in itself too 
small to be an obstacle to the sale of the goods, 
and the presence of a difference between the 
sample and the delivery is made the lever to 
extract an allowance. A faint difference in shade, 
not affecting the tone or harmony of the colours is 
seized on by a sharp cloth merchant, whereas his 
customer, the tailor, would accept the one as freely 
as the other; while the tailor’s customer, the 
wearer, would simply express surprise that two 
samples, made at different times, could possibly be 
made so much alike. An allowance of perhaps 
5 per cent. is extorted from a protesting manu- 
facturer, who is not mollified by a profound 
conviction that his allowance never leaves the 
merchant’s pocket. In the same way it is stoutly 
believed that the merchant retains the sole benefit 
of most of the quarter yard deductions made on 
account of reported damages or local defects 
found in the cloth. Doubtless the merchant has 
his separate version of the story, and he may be 
able to point to unprincipled acts on the part of 
minor manufacturers. The material fact is that 
incessant petty claims embitter the relation of 
manufacturer to wholesaler, and goad him into 
thoughts of dispensing with the merchant and of 
selling to the less hypercritical retailer. 


OBITUARY. 


JOHN Henry FREDERICK Bacon, M.V.O., 
A.R.A.—Mr. John Bacon died at his residence, 
11, Queen’s Gate Terrace, from acute bronchitis, 
on the 24th inst. He was born in 1865, the second 
son of the late Mr. John Cardanell Bacon, the 
lithographer, and received his artistic education at 
the Royal Academy Schools, where he won many 
prizes. After leaving the schools he did work of a 
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varied kind, including book illustration, black and 
white and water-colour drawing. He alsó exhibited 
æa good many pictures at Burlington House, the 
best known amongst them being “The Young 
Widow ” (which was awarded the third gold medal 
when it was shown at the Salon), and a painting 
of the C.I.V., which secured his election as an 
A.R.A. in 1903. Of late years he became almost 
entirely a portrait painter. In this branch of art 
he was very successful, and a number of eminent 
persons were painted by him, including Sir Henry 
Campbell-Bannerman for the memorial picture 
which now hangs in the Reform Club. Perhaps — 
his most important work was the picture of the 
Coronation of King George V., which was exhibited 
in the Royal Academy in 1912. Mr. Bacon was 
elected a member of the Royal Society of Arts in 
1905. 


GENERAL NOTES. 


Tae Gorp REsSERVE.—In his speech at the 
annual general meeting of the London, City and 
Midland Bank on the 23rd inst., Sir Edward Holden, 
the chairman of the bank, gave expression to an 
opinion which has for long been held by leading 
economists, and has lately been much discussed in 
private by bankers and others acquainted with 
the circumstances—viz., that not only is the gold 
reserve in this country. unreasonably small, a fact 
which appears to be admitted as true by those 
qualified to express an opinion, but that it would 
be a great advantage if our joint-stock banks 
would publish the actual amount of gold held by 
them, exclusive of their Bank of England notes 
and balance. He announced that it was the in- 
tention of his bank to publish annually a statement 
of their reserve, and it is probable that this example 
may be followed by the other great London banks. 
This statement, as noted by the Times in a leader 
on the subject, should show the average amount of 
the gold reserve, not morely the amount held on 
one particular day in the year. Sir Edward 
Holden’s proposal will no doubt be adequately 
discussed in financial circles, and it is-to be hoped 
that it will have a definite result, 


CINEMATOGRAPHS FOR THE CHINESE.—A com- 
pany has been formed in Hong-Kong with sufficient 
capital to furnish the native population in Chinese 
cities with moving-picture entertainments, having 
descriptive matter and other features in Chinese. 
There are already fairly successful cinematograph ` 
establishments in Hong-Kong, Shanghai, and other 
Chinese open ports, and even in some of the 
smaller ports; but the films used are foreign films 
with foreign descriptive matter. That there is a 
field for expansion in the cinematograph business 
seems to be beyond doubt; but because of the 
necessity of adapting foreign films to Chinese 
audiences, and because of other difficulties, such as 
transport and theatre arrangements in native cities, 
it is practically necessary to enlist Chinese capital, 
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and more or less Chinese management in the 
business, and these are difficult to obtain. Hong- 
Kong, by reason of its central situation and trans- 
portation facilities, has come to be quite an 
exchange centre in film distribution. There are 
several firms there at the present time doing 
business solely in moving-picture films, mostly on 
exchange or rental terms, and they serve cities all 
over that part of the world, notably in the Philip- 
pines, Indo-China and the Malay States, Siam, 
Burma, and North China. 


INTERNATIONAL EXHIBITION OF BIRDS AND 
INSECTS AT Paris.—A committee has just been 
formed at Paris for the purpose of organising an 
international exhibition of living insects, fish, and 
birds for the aviary. The exhibition will be held 
this ‘year in the grounds of the Jardin d’Acclimata- 
tion in the Bois de Boulogne, 


JUBILEE NUMBER OF THE “ Ratuway NEWs.” — 
The jubilee number of the Railway News is a 
massive and monumental volume. It is made up 
of two parts: the first contains some 350 pages of 
articles and reviews; the second, a further 180 pages 
of special engineering articles. Taken together, 
these two parts give one the whole history of 
railway enterprise, from the opening of the 
Stockton and Darlington Railway in 1825 to the 
latest developments on the tube railways. The 
reader of an historical bent will turn with eager 
interest to the early pages, where he will find 
numerous. reproductions of contemporary pictures 
illustrating the first days of railway travelling. 
We have views of the primitive shed which was 
the first Euston, and of the still more primitive 
shanty which was the station for Vauxhall on the 
Grand Junction Railway; we see trains on the 
Garnkirk line (the first Scottish railway), in which 
a dissipated traction-engine draws a crowd of 
flag-waving third-class passengers in open trucks. 
A drawing from the Illustrated London News 
shows luggage being hoisted on to the roofs of the 
carriages, where it used to be conveyed until as 
late as the “seventies,” and we get some idea of 
the confusion that used to be caused by the 
necessity of transferring luggage from the broad 
gauge to the narrow gauge on the Great Western. 
One page is filled with some early caricatures, 
amongst them a French drawing of porters re- 
moving passengers frozen stiff from third-class 
carriages; while ‘another reproduces a skit pro- 
spectus of the Donkey Express Company, which 
states: ‘Steam having proved a total failure . 
the promoters of the present scheme propose to 
start, at frequent intervals through the day, 
carriages, each drawn by four donkeys, and driven 
by an experienced costermonger, which, it is confi- 
dently expected, will accomplish the journey in 
about half the time now occupied by the railway.” 
Turning from the historical portion, the reader 
will find descriptions and illustrations of the 
railways in all the principal countries of the world, 
and articles on all sorts of subjects connected with 
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railway law, organisation, and engineering.” Not 
the least interesting of these is the section on the 
“ Publicity Department,” in which are reproduced 
a number of the most striking railway posters 
of recent times, including Mr. John MHassall’s 
ever-popular picture of Skegness. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 

FEBRUARY 4,—WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.S., M.I. Automobile Eng., ‘“ Motor 
Fuels, with Special Reference to Alcohol.” 
Sır BovErtTON REDWwooD, Bart., D.Sc., EF.R.S.E., 
F.C.S., will preside. 


FesruaRy 11.—R. A. Peppir, ‘* The History 
of Colour Printing.” Epcar L. WATERLOW, 
M.A., will preside. 

FEBRUARY 18.— A. J. WALLIS-TAYLER, 
Assoc.M.Inst.C.E., “The Preservation of 
Wood.” Jonn Suater, F.R.I.B.A., will preside. 

FEBRUARY 25.—T. Brice Puiuurps, “ Rural 
Housing.” Harorp Cox will preside. 


Marcu 4.—H. CuarLes Woops, ‘“ Travels in 
the Balkan Peninsula.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

FEBRUARY 12.—Masor Percy MOLESWORTH 
SYKES, C.M.G.,C.LE., ‘‘ Khorasan: the Eastern 
Province of Persia.” THe Lorp Newron will 
preside. 

Marcu 19.—Mrs. Patrick VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” , 

APRIL 23.—GroRGE C. BucHANaAN, C.I.E., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” l 

May 7.— Sır James M. Dovre, 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 


K.C.S.I., 


COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o’clock :— 
FEBRUARY 3.—Sir Ropert W. Perks, Bart., 
Assoc. Inst.C.E., ““The Montreal, Ottawa, and 
Georgian Bay Canal.” 
Marcu 31.—Dx. F. MorLwo Perkin, F.I.C., 


 F.C.S., “ The Oil Resources of the Empire.” 


January 30, 1914, 


May 25 (Monpay).— Masor E. H. M. Leceerr, 
R.E., D.8.0., Managing Director, British East 
Africa Corporation, ‘The Economic Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Sır Winttiam Apsney, K.C.B., D.Sc., D.C.L., 
F.R.S., “Testing Pigments for Permanence of 
Colour.” 

Sır Srpney Ler, D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 
“ Shakespeare’s Life and Works.” (Aldred 
Lecture.) | 

Groran Henry Gass, “ The History of the 
Microscope.” 

W. B. Borromtey, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Ernest KıLBsurRN Scorr, A.M.Inst.C.E., 
M.I. E.E., “ Electric Train-Lighting Systems.” 

C. Reatnatp Enock, “ The Need for a Better 
Organisation of Economic and Industrial 
Resources,” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

Sir CHARLES WaALpstTEIN, Litt.D., Ph.D., 
late Director of the Fitzwilliam Museum, and 
Slade Professor of Fine Art, Cambridge, ‘‘ The 
Relation of Industry to Art.” Three Lectures. 


Syllabus. 

LECTURE III.—Frsruary 2.—Industrial Art in 
handicraft and manufacture—Education of the 
public and of the Art producers—More extensive 
teaching of Art history in all schools in connection 
with history and geography as regards public— 
State-aided Art training—Adequate preparation in 
sound instruction in drawing and modelling, in 
various crafts and designing for industrial purposes 
—Training of designers for manufacture—Historic 
and originative—Historic design to be taught more 
extensively and thoroughly—Deficiency of present 
methods and suggestion of reform—Development 
of taste as regards original design—Study of pure 
Art—Fashion, its origin and influence. 


JosEPH PENNELL, President of the Senefelder 
Club, ‘“ Artistic Lithography.” Three Lectures. 


Syllabus. 

LECTURE I..—FEBRUARY 16.—The Discovery, the 
Development and the Decline. The invention of 
lithography — Senefelder’s account of it — The 
Society of Arts’ encouragement of lithography— 
What lithography is—The artistic possibilities— 
The spread of the art—To Germany—France— 
England—The great period of lithography—The 
decline. 

LECTURE IT.—FEBRUARY 23.—The Revival. The 


revival in Germany, Menzel—In France, Fantin 
Latour—In England, Whistler—The successors of 
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these men in the three countries—The ‘present 
state of the art—Artistic lithographic societies— 
The Senefelder Club. 

Lecture III. — Marcu 2.—The Practice of 
Artistic Lithography. Methods of drawing—Paper 
and stones—Transferring—Printing—Demonstra- 
tion of transferring and printing—Artistic colour- 
printing—The off-set press—The future of artistic 
lithography. 

The lectures will be fully illustrated by a 
collection of lithographic prints (including an 
exhibition by members of the Senefelder Club), on 
view before and after the lectures, and lantern- 
slides, and at the third lecture by a practical 
demonstration of transferring and printing a 
drawing on stone, on a press kindly supplied by 
Mr. F. Vincent Brooks, printer to the Senefelder 
Club. 


Wiuiam ArtHor Bons, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 

WuutaM Burton, M.A.,F.C.S., ‘* Some Recent 
Developments in the Ceramic Industry.” Three 


Lectures. 
April 27, May 4, 11. 


COBB L&cTURES. 
Tuesday afternoons, at 4.80 o’clock:— 

H. PLUNKET GREENE, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, FEBRUARY 2... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Sir Charles Waldstein, “ The Relation 
of Industry to Art.” (Lecture ITI.) 

Victoria Institute, 1, Robert-street, Adelphi, W.C., 
4.30 p.m. Rev. H. J. R. Marston, “ The Christian 
. Doctrine of Atonement.” 

Farmers’ Club, Whitehall Rooms, Whitehall- -place, 


S.W., 4 p.m. Professor R. H. Biffen, ‘‘ The 
Quality of Agricultural Seeds.” 
Royal Institution, Albemarle-street, W., 5 p.m. 


General Monthly Meeting. 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria. embankment, W.C., 7.30 p.m. 
Address by the President, Mr. H. C. H. ‘Shenton. 

Chemical Industry, Society of (London Section), at 
the Chemical Society, Burlington House, W., 8 p.m. 
1. Mr. W. R. Schoeller, “Oxygen and Metallic 
Antimony in Crude Antimony.” 2 Mr. T. K, 
Rose, “ Estimation of Zinc in Coinage Bronzes by 
Volatilisation.” 3. Mr. Puran Singh, ‘ Nickel 
Tannates.” 4. Discussion on paper by Messrs. 
L. C. Jackson, Leslie McNab, and A. C. H. Rothera, 
“The Electrical Conductivity of Milk during its 
Concentration, with suggestions for a Practical 
Method of Determining the End Point in the 
Manufacture of Sweetened Condensed Milk.” 

Architectural Association, 18, Tufton-street, S.W., 
8p.m. Paper by Professor W, R. Lethaby. 
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TUESDAY, FEBRUARY 3... ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 4.30 p.m. (Colonial 
Section.) Sir Robert Perks, “The Montreal, 
Ottawa, and Georgian Bay Canal.” 


Electrical Engineers, Institution of (Scottish 
Section), Prince’s-street Station Hotel, Edinburgh, 
8 p.m. Mr. B. Welbourn, “British Practice in 
the Construction of High -tension Overhead 
Transmission Lines.” 


Royal Institution, Albemarle-steet, W., 3 p.m. 
Professor W. Bateson, “ Animals and Plants under 
Domestication.” (Lecture ITI.) 


Alpine Club, 23, Savile-row, W., 8.30 p.m. Mr. M. 
Ross, ‘ A Climber in a Far Country.” 

Civil Engineers, Institution of, Great George-street, 
S.W.,8p.m. Mr. H. T. Newbigin, “The Problem 
of the Thrust Bearing.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Dr. D. J. Reid, ‘‘The Photography of 
Microscopic Objects for Beginners.” 

Zoological Society, Regent’s Park, N.W., 8.30 p.m. 
1. Mr. G. A. Boulenger, “An Annotated List of 
the Batrachians and Reptiles Collected by the 
British Ornithologists’ Union Expedition and the 
Wollaston Expedition in Dutch New Guinea.” 
2 Dr. F. E. Beddard, ‘‘ Contributions to the 
Anatomy and Systematic Arrangement of the 
Cestoidea. XII.—Further Observations upon the 
Genus Urocystidium Beddard.” 3. Mr. H. G. 
Plimmer, ‘‘ Report on the Deaths which occurred 
in the Zoological Gardens during 1913.” 

Heating and Ventilating Engineers, Institution of, 
44, Great Portland-street, W., 3 p.m. 1. Presi- 
dential Address by Mr. Kenneth Gray. 2. Discussion 
on (a) “ What is the formula, stated as briefly as 
possible, for calculating the friction in the pipes 
of a hot-water heating apparatus?” (b) “ What 
happens when the fire is lighted?” 3. Mr. A. H. 
Barker, ‘Investigation of Physical Conditions of 
Room Air.” ; P 

Roentgen Society, at the London Hospital, White- 
chapel, E., 8.15 p.m. Dr. Gilbert Scott, “ The 
X-Ray and Electro-Therapeutic Departments of 
the Hospital.” 

Medicine, Royal Society of, 1, Wimpole-street, W, 

Section of Surgery: Sub-section of Orthopedics, 
4.30 p.m. J. Mr. A. H. Tubby, ‘‘ Case of Operative 
Reduction of Dislocation of the Elbow.” 2. Mr. 
Paul B. Roth, ‘‘ Vase of Injury to Upper Epiphysia 
of Left Femur, with Scoliosis.” 
Section of Medicine, 5 p.m. Discussion on 
“ Vaceines from the Standpoint of the Physician.” 
Section of Pathology, University College Hospital 
Medical School, W.C., 8.30 p.m. 1. Dr. D. Emble- 
ton, ‘‘ Lipoid as Antigen in the Wasserman Re- 
action.” 2. Dr. C. Bolton, ‘‘ Changes in the Liver 
of the Monkey due to Complete Occlusion of the 
Inf. Vena Cava above the Diaphragm,” 3. Mr. 
T, W. P. Lawrence, ‘“ An Unusual Form of Intes- 
tinal Papilloma Simulating Malignant Disease.” 
4. Dr. A. C. Stevenson, ‘‘ Forms of a Protozooal 
Parasite in the Arterioles of the Mouse.” 5. Dr. 
T. Lewis, “The Auriculo-Ventricular Function 
System.” 6. Mr. W. Trotter, “ Hypernephroma 
of Kidney and Other Tumours.” 


WEDNESDAY, FEBRUARY 4...ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 8 p.m. Dr.W. R. 
Ormandy, ‘‘ Motor Fuels, with special reference. 
to Alcohol.” j 

Civil Engineers of Ireland, Institution of, 35, Dawson- 
street, Dublin, 8 p.m. 

Geological Society, Burlington House, W., 8 p.m. 

Chadwick Public Lectures, Toynbee Hall, 28, Com- 
mercial-street, E., 8.15 p.m. Dr. K. Millard, 
“ Vaccination in the Light of Modern Experienee.” 
(Lecture III.) í 


January 30, 1914. 


Entomological Soviety, 11, Chandos-street, W., | 
8 p.m. 

Royal Archæological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Mr. W. H. St. John Hops, ‘‘ The Divinity School 
at Oxford and its Vaulted Ceiling.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Lieut.- 
Colonel F. H. Sykes, “Further Developments of 
Military Aviation.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Ophthalmology, 8 p.m. 1. Mr. Frank 
Moxon, ‘‘ Congenital Diffuse Opacity of the Cornea 
in Two Sisters.” 2. Discussion on “The Use of 
Salvarsan in Ophthalmic Practice.” 


THURSDAY, FEBRUARY 5...Royal Society, Burlington House, 


W., 4.30 p.m. 

Antiquaries, Socfety of, Burlington House, W., 
8.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 
1. Mr. W. R. B. Oliver, “The Vegetation of 
White Island, New Zealand.” 2. Mr. W. C. 
Worsdell, ‘‘ Lantern-slides of Cape Plants, mostly 
in their Native Habitats.” 3. Mr. W. E. Collinge, 
“On the Range of Variation of the Oral Appendages 
in some Terrestrial Isopoda.” 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Mr. J. E. Purvis, ‘‘ The Absorption Spectra of 
the Vapours and Solutions of various substances 
containing two Benzene Nuclei.” 2. Mr. J. A. 
Smythe, ‘The Oxidation of some Benzyl Com- 
pounds of Sulphur. Part Il.—Benzyltetrasul- 
phoxide.” 3. Messrs. H. M. Dawson and J. 
Marshall, ‘‘The Reaction between Iodine and 
Aliphatic Aldehydes,” 4. Messrs. J. F. Liver- 
seege and A. W. Knapp, “The Erosion of Lead." 
5. Messrs. R. Meldola and W. F. Hollely, “ Acyla- 
tion as influenced by Steric hindrance: the Action 
of Acid Anhydrides upon 3:5-dinitro-p-amino- 
phenol.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor Sir Thomas Holland, “ Types and Causes 
of Earth Crust Folds.” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. M. Macartney, “The History of 
Garden Design.” 

Victoria and Albert Museum, South Kensington, 
S.W., 8.30 p.m. Mr. J. Starkie Gardner, “ Iron- 
work.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Obstetrics and Gynecology, 8 p.m. 
1. Dr. T. G. Stevens, “Three Cases of Cresarean 
Section.” 2. Mr. Gordon Ley and Mr. J. Preston 
Maxwell, “Case of Congenital Sacro-coccygeal 
Tumour.” 3. Professor H. Briggs and Dr. R. A. 
Hendry, “ Uncontrollable Uterine Hemorrhage: a 
Report on 104 Bleeding Uteri after Hysterectomy.” 


FRIDAY, FEBRUARY 6...Royal Institution, Albemarle-street, 


W.,9p.m. Dr. H, S. Hele-Shaw, ‘The Mechanics 
of Muscular Effort.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 pm. Mr. G. T. Bullock, “A Business 
Visit to Spain.” 

British Decorators, Institute of, Painters’ Hall, 
Little Trinity-lane, E.C., 8 p.m. Mr. J. Anderson, 
“ The Painter (Workman) : his Status and Future.’’ 

Medicine, Royal Society of, 1, Wimpole-street, W. 

Section of Laryngology,4p.m. Dr. D. R. Paterson, 
“Two Cases of Intra-nasal Dacryo-cystotomy for 
Lacrymal Disease.” 
Section of Anesthetics, 8.30 p.m. 1. Discussion 
on “Intratracheal Ether.” 2. Dr. F. E. Shipway 
and Mr. M. S. Pembrey, ‘‘ Observations upon 
Respiration and Circulation during Intratracheal 
Anesthesia.” 


SATURDAY, FEBRUARY 7... Royal Institution, Albemarle- 


s ~ 


street, W., 3 p.m. Professor F. Corder, 
“* Neglected Musical Composers: Joachim Raff.” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

WEDNESDAY, FEBRUARY 11th,8 p.m. (Ordinary 
Meeting.) R. A. Peppe, “The History of 
Colour Printing.” Epcar L. WATERLOW, M.A., 
will preside. 

THURSDAY, FEBRUARY 12th, 4.80 p.m. (Indian 
Section.) Masor Percy MOLESWORTH Sykes, 
C.M.G., C.LE., ‘‘ Khorasan: the Eastern 
Province of Persia.” Lorp Newton will 
preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, February 2nd, the third 
and final lecture of the course on 
Relation of Industry to Art,” by SIR CHARLES 
Warpsrer, Litt.D., Ph.D., late Director of 
the Fitzwilliam Museum, and Slade Professor 
of Fine Art, Cambridge, was delivered. In 
consequence of illness Sir Charles Waldstein 
was unable to be present, and the lecture was 
read by the Secretary. 

On the motion of Mr. George Granville 
Leveson-Gower a vote of thanks was accorded 
to Sir Charles Waldstein for his interesting 
course. 

The lectures will be published in the Journal 
during the summer recess. 


CANTOR LECTURES ON “THE MEA- 
SUREMENT OF STRESSES IN 
MATERIALS AND STRUCTURES.” 

The Cantor Lectures on “ The Measurement 
of Stresses in Materials and Structures,” by 

Proressor E. G. Coker, M.A., D.Sc., have been 

reprinted from the Journal, and the pamphlet 

(price one shilling) can be obtained on applica- 

tion to the Secretary, Royal Society of Arts, 

John Street, Adelphi, London, W.C. 

A full list of the Cantor and Howard Lectures 
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‘“ The’ 


which have been published separately, and are 
still on sale, can also be obtained on application. 


COLONIAL SECTION. 

Tuesday afternoon, February 38rd; Lorp 
BuytH in the chair. In consequence of the 
illness of his eldest daughter, which unfortu- 
nately terminated fatally, Sir Robert W. Perks, 
who was to have read a paper on “The 
Montreal, Ottawa, and Georgian Bay Canal,” 
was unable to be present at the meeting. In 
his absence the paper was read by the Secretary 
of the Section, and the discussion on it was 
adjourned to a date to be announced hereafter. ° 

The paper will be published in the next 
number of the Journal. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, eloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


EIGHTH ORDINARY MEETING. 

Wednesday, February 4th, 1914; Sir 
Boverton ReEpwoop, Bart., D.Sc., F.R.S.E., 
President of the Institution of Petroleum 
Technologists, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 
Howarth, Albany E., A.R.E., The Studio, Hutton, 

Essex. 

Seys, Mrs. Evelyn, Wirewoods-green, Chepstow, 

Monmouthshire; and 15, St. Mary’s-square, 

Paddington, W. 
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The following candidates were balloted for 
and duly elected members of the Society :— 
Arding, Seymour Charles, 22, 

Strand, W.C. 

Bagot, C. G. Seymour, J.P., B.A., B.Sc., Heriot 

Bay, British Columbia, Canada. 

Clarke, Richard, 40, Grand Parade, Cork, Ireland. 
Crowley, John Francis, B.A., M.Sc., A.M.LE.E., 
care of Messrs. Siemens Bros., Caxton House, 

Westminster, S.W. 


Surrey-street, 


Cullen, James, Hathras, United Provinces, India. ` 


Edwards, Wiliam Frank, R.F.D. 4, Houston, 
Texas, U.S.A. 

Faile, Edward H., 61, Broadway, New York City, 
U.S.A. 

Hamdy, Abd Elhamid, Ministry of Education, 
Cairo, Egypt. 

Hills, Professor Thomas McDougall, Ohio State 
University, Columbus, Ohio, U.S.A. 

Hunter, Campbell Murray, 3, Lombard-street, E.C. 

le Sidaner, Henri, Gorberoy par Songeons (Oise), 
France. 

O'Gara, Patrick Joseph, B.Sc., F.A.A.A.8., Medford, 
Oregon, U.S.A. 

Peckover, The Hon. Alexandrina, Bank House, 
Wisbech. 

Sinclair, Sir Archibald Hy. Macdonald, Bart., 
Regent’s Park Barracks, N.W. 

Stewart, Francis Laird, Murraysville, Westmore- 
land County, Pa., U.S.A. 


Thomas, Albert J., 28, Upper Park-road, Hamp- 
stead, N.W. 

Turquand, Frederick James, M.I.M. E., A.M.I.E.E., 
Albion House, 59-61, New Oxford-street, W. 


Wada, Kakou, Hara-machi, Koishikawa, Tokio, 
Japan. 


The paper read was— 


MOTOR FUELS, WITH SPECIAL 
REFERENCE TO ALCOHOL. 


By Witur1amM Reeinatp Ormanpy, D.Sc., F.C.S., 
M.I. Automobile Eng. 


As far back as 1904 it was my privilege to 
give a lecture before the members of the Royal 
Automobile Club, dealing specifically with the 
possibilities of alcohol as a motor fuel. On 
that occasion, as now, I was honoured by 
having Sir Boverton Redwood as Chairman. 
To speak about alternative fuels to an audience 
who were able to purchase petrol, at that time, 
at much below 1s. per gallon, required a certain 
amount of courage and a very strong conviction 
that the fuel position of the future, from the 
motorist’s point of view, would be full of 
difficulty. It is interesting to recall the 
position taken up by some of the speakers at 
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that time. The then Hon. Scott Montagu, 
now Lord Montagu of Beaulieu, ventured to 
calculate that the requirements for volatile 
fuel for motor-cars in this country might even 
reach the enormous figure of 20,000,000 gallons 
per annum, it being about 5,000,000 gallons in 
the year in question. It is interesting to recall 
such estimates, because, better than anything 
else, it brings to our notice the enormous 
growth of the internal-combustion engine 
industry. At that time the motorist was 
using a highly-volatile petroleum spirit, 680 
to °700 specific gravity, and Lord Montagu 
informed his audience that he had discussed 
the situation with the greatest experts in the 
petroleum world, and they were of the opinion 
that if the motorist would only use a spirit 
up to ‘760 specific gravity the petroleum 
people would keep us supplied “to the end 
of the world.” It is no discredit to anyone 
concerned that such an estimate should have 
been made. It would hardly be likely that 
anyone should foresee that the motor vehicle, 
then regarded as a toy and a luxury for the 
wealthy, should, like the bicycle, in so few 
years become regarded as an inevitable 
necessity. I may, perhaps, claim a little credit 
for taking the longer view. Let us look for 
a moment at the present position of affairs. 

In the year just past, in this country alone, 
about 20,000,000 gallons more petroleum spirit 
were used than in the preceding year, and 
this in spite of the efforts which have been 
made to press the sale of coal-tar spirit, of 
which, undoubtedly, some millions of gallons 
have been employed. The London motor 
*buses alone consume something like 15,000,000 
gallons per annum; and it is estimated that 
the London taxi-cabs use an almost equal 
quantity. In every direction motor ‘buses are 
being introduced, the taxi-cab is displacing 
the horse vehicle, and the introduction of 
cheap and light cars is opening out a market 
among an ever-widening circle of possible 
consumers. A professor at an American 
university has calculated that that country’s 
requirements for motor spirit must be some- 
where in the neighbourhood of 1,500,000,000 
per annum. It is very difficult now to form 
any reasoned judgment upon the consumption 
of motor spirit in America, because, quite 
independent of motor-cars, the number of 
which can be approximated, large quantities 
of spirit are used on internal-combustion 
engines employed in small industries, and to 
an enormous extent in agricultural operations. 
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During 1913, for certain purposes unconnected 
with the fuel question, it was desired to know 
the probable output of motor-cars in America 
during the year, and figures were obtained 
from 193 companies as to their probable output. 
Many of these figures have since been checked, 
so that we can accept the results as being 
fairly accurate. As the individual figures were 
given in confidence, I can only make use of 
the sum total. The approximate output of 
motor-cars in 1913 in the U.S.A. may be put 
at between 500,000 and 550,000. As the 
American car is less efficient than the average 
English car, we may reasonably assume a 
consumption of 800 gallons per annum per 
car, which, on the lower basis, would give an 
increased consumption of 150,000,000 gallons 
in one year from the cars produced in that year. 
This is something like half a million tons of 
petrol, and assuming the figure given in 
Professor V. B. Lewes’s book on oil fuel, that, 
taking the world over, possibly 10 per cent. of 
the world’s production of crude oil would be 
formed into motor spirit, we have here a 
requirement for an extra output of 5,000,000 
tons of crude oil per annum to meet this one 
increase in the market. It is obvious that 
there must be other great increases in America, 
quite independent of the road motor-car, for 
marine purposes, launch engines, and engines 
for industrial purposes. It is a fairly safe 
assumption to make that at present the world’s 
demands for a volatile liquid fuel are growing 


at a rate with which the output of crude oil, 


is not keeping, and cannot keep, pace. It is 


quite true that new fields are being developed - 


in various directions, but it is equally true that 
the old fields are becoming exhausted. For the 
last two or three years new supplies have 
little more than balanced the failing wells, 
and the number and depth of wells in the old 
fields to-day to give a certain yield are scores 
of times the number of those employed in the 
early days. It is just possible, though unlikely, 
that some of the new fields may prove rich 
enough to supply the growing demands for a 
limited number of years, but it is not likely 
that the production will keep pace with the 
growing demand for any length of time: the 
ever-growing price, not only of motor spirit, but 
of lubricating oil and lighting oil, and, conse- 
quently, of crude oil, is sufficient evidence of this. 


SUBSTITUTES FOR PETROLEUM SPIRIT. 


It behoves us, then, to say what substitutes 
are available in case our contention as to the 
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shortage of petroleum spirit is correct. The 
number of possible fuels known to chemists 
is almost illimitable, but the number of those 


- which can be produced in such quantities as 


those with which we have to deal is remarkably 
small. In the first place, the most obviously 
applicable material is that produced on the 
distillation of coal, known as benzene. The 
nature of the spirit produced during the dis- 
tillation of coal depends so much on the class 
of coal, the temperature of distillation, the 
conditions under which it is distilled, that we 
can hardly refer to the product as any one 
substance. Under the ordinary conditions of 
gasworks, as carried on to-day, the spirit con- 
sists chiefly of benzol and its homologue, toluol ; 
but where vertical retorts are used, the spirit 
produced consists largely of paraffinoid bodies 
more resembling petroleum products than what 
are known as benzenes or the aromatic group. 
This, for the purpose of our inquiry, is quite 
immaterial, and we will speak of the spirit 
produced by the distillation of coal as “ coal 
spirit.” 

The oldest but by no means the largest 
source of supply is from the gasworks. There 
are produced from the distillation of coal in 
this country round about 1,000,000 tons of tar 
per annum, and on the distillation of this tar a 
little over a gallon of benzene is produced per 
ton distilled. It is quite obvious that benzene 
must be considered not only as a by-product, but 
as one of minor importance among by-products. 
In the past, practically the whole of this output 
of spirit was employed in the varnish, paint, 
and rubber trades, and for the extraction of 
fats, and the manufacture of organic bodies, 
chiefly dyes. It is quite clear that the pro- 
duction of coal spirit from gasworks will be 
conditioned by causes with which the motor 
industry has nothing whatever to do.: There is 
a growing tendency towards the utilisation of 
coal-gas for heating and cooking, as well as for 
lighting, and this conditions the gradual but 
steady growth of the gas production of the 
country. It has been proposed to take out the 
benzene which exists in the coal-gas and which . 
is actually necessary to the coal-gas to give it 
the illuminating power which, by law, it must 
have. Enthusiastic, but misguided people have 
urged that the lighting standard for coal-gas. 
should be swept away, and a heating standard - 
introduced in its place. I refer here, of course, 


to the misguided people who desire to have the 


lighting standard removed in order that the 
benzol out of the gas may be recovered and 


. reasons. 
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used for motor-fuel purposes, and not to those 
connected with the gas-manufacturing industry, 
who desire the same end for entirely other 
“It has been estimated that if the 
whole of the coal-gas of this country were so 
stripped of its benzene, 20,000,000 gallons per 
annum would be placed upon the market. What 
the people who advocate such a step do not 
realise is that the introduction of the new 
standard would permit of such modification in 
coal-gas manufacture as might, and would, 
probably lead to the production of another type 
of gas entirely, and one out of which it might 
not be possible to recover any volatile spirit 
whatever. Higher temperatures and larger 
yields would become the order of the day, and, 
unless Parliament imposed limitation on the 
carbon-monoxide contents of the gas delivered 
to the consumers, water-gas would be employed 
in ever-larger quantities. In order, however, 
to bring the gas to the heat standard which 
would certainly be required, it would be neces- 
sary to leave in all the available benzene- and 
paraffin-like bodies, since these are not only 
light givers but the most concentrated heat 
yielders. I think one may assume that the 
stripping of illuminating gas of its volatile 
liquid constituents would in the end prove no 
advantage to the motorist, and might even 
deprive him of some of the fuel which he at 
present obtains. 


By-propuct Recovery Coke Ovens. 

A newer but much larger source of coal spirit 
is from the by-product recovery coke ovens. A 
ton of coal coked in such an oven will yield 
anything from one to four gallons of coal spirit, 
according to the nature of the coal and type of 
oven employed. Assuming 24 gallons per ton 
as an average production, the maximum which 
we can look for from. this source would be very 
little over 30,000,000 gallons per annum, and 
this figure could only be arrived at by producing 
the whole of the metallurgical coke used in this 
country in by-product ovens. The table below 
shows the growth of hard-coke production in 
Belgium, and indicates that the average yield 
of coke from by-product ovens was 76°5 per 
cent. of the weight of coal employed. Probably 
in this country very similar figures would be 
obtained. 


Tons. 
1908 2,807,990 
1909 2,962,922 i 
1910 3,110,820 | = 165% 
1911 3,160,950 coke average. 
1912 3,186,780 


- 


‘necessary heat value. 
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The supply in 1912 having been produced from 
4,166,400 tons of coal, it is interesting to note 
that the average yield of coke in Belgium was 
approximately 763 per cent., and this figure 
alone is sufficient to demonstrate how this 
product must of necessity control the progress 
of the whole industry. 

Clearly the question as to whether coke ovens 
will be built or will be worked is primarily a 
question as to the relative value of coke com- 
pared with coal; in other words, by-products 
are what their name implies, and must play. 
an inconsiderable rôle in the great economic 
questions controlling their production. This is 
neither the time nor the place to go into details 
regarding either the production of benzene from 
coal in gas manufacture or in the manufacture 
of hard coke, but it will be of some interest 
to glance at the incidence of one or two new 
movements on the problem which interests us. 
Many gasworks employ a subsidiary plant, 
utilising their own coke for what is known as 
water-gas—a cheap product, practically non- 
luminous and containing so high a percentage 
of the dangerous gas (carbon-monoxide), that 
only a limited quantity has hitherto been 
employed for admixture with the coal-gas. 
This blue gas, as it is called, must be enriched 
in order to give it the requisite illuminating 
power, and also to bring the blue gas to the 
This enrichment is 
carried out by the utilisation of oil, which is 
injected into the furnace in such a manner as 
to cause it to be. split up into permanent gases, 
or vapours carried along by the gas. The 
growing demand for oils in other directions is 
sending the price up to such an extent that in 
many cases it does not pay to use enriched blue 


‘gas, and, in consequence, larger amounts of 


coal are being distilled to give the extra amount 
of gas hitherto supplied from the water-gas 
plant. 

A secondary consequence of this has been a 
slump in the price of gasworks coke. Not 
only is less coke used because the water-gas 
plant consumed large quantities, but more is 
being actually produced to the extent of that 
brought on the market by the additional coal 
necessary to replace the blue gas, the manu- 
facture of which is now discontinued. The 
increase in price of oil may be said to be more 
or less directly responsible in bringing the price 
of gasworks coke down to between 8s. and 9s. 
per ton free on rails. Many other problems 
which break new ground are being considered 
in the gas world. In Germany the by-product 
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coke ovens have actually displaced municipal 
gasworks. Improvements in coke oven con- 
struction, the regenerative oven, enable a large 
proportion of the gas produced to be available 
for purposes other than the heating of the ovens 
themselves. Such gas may have the benzene 
taken out of it and be employed in the works 
for power generation in gas-engines or steam- 
raising under boilers, or the benzene may be 
left in and the gas sold as ordinary illuminating 
gas. At the point where the value of the gas 


for illuminating purposes exceeds its value in. 


the works it is a commercial proposition so 
to dispose of it, and if this limiting price be 
lower than the lowest price at which a gasworks 
can afford to distribute a similar product the 


community gains by employing the by-product 


gas for illuminating and heating purposes, but 
the motorist suffers by the removal of so much 
potential fuel from the market. The following 
table (showing the growth in the sale of by- 
product gas for illuminating purposes in the 
Ruhr district of Germany) points out what 
progress is being made in this direction on the 
Continent :— 


Gas sold. 
1908 400 million cubic feet. 
1909 850 9 9 19 
1910 1,500 a j T 
1911 3,000 " 5 m 
1912 5,600 a a a 


wherefrom it will be seen that the output 
is almost doubled every year. Birmingham 
Corporation have installed by-product ovens 
to provide hard coke for the local metallurgical 
industries, the gas being added to the supply 
obtained from the ordinary retorts. 

A further suggestion is to consume cheap 
slacks in Mond gas producers, employing the gas 
so.produced for heating gas retorts in the distilla- 
tion of coal, and presumably mixing as much of 
the Mond gas with the coal-gas as its low heat- 
value may permit. This would again throw large 
quantities of coke on the market, since coke is 
chiefly employed at present for heating of gas 
retorts. Finally, the proposal has seriously 
been made that on the removal of the lighting 
standard for coal-gas, the coal shall be dis- 
tilled and gasified in special types of producers, 
enabling a somewhat poorer quality of gas to 
be made at much lower prices than the gas to 
which we are accustomed. At the first glance, 
many of these suggestions and improvements 


seem remote from the subject of this paper, 


but they are introduced with a definite object, 
namely, to eniphasise the fact that the develop- 
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ment of the coal-distillation business is pro- 
ceeding, and will proceed, along lines of least . 
resistance, and that among the deciding factors 
the question of the production of motor spirit 
is of such minor importance as to be quite 
negligible. : 


LOW-TEMPERATURE DISTILLATION PROCESSES. 


Much work has been done on processes for 
the distillation of coal at reduced temperatures. 
It has long been known that under such con- 
ditions large yields of volatile liquid products 
are obtained, but until a process is discovered 
where the yield of volatile liquid products is so 
high that it may be considered to be the main 
product, and the’coke and gas regarded as 
by-products, so long will the development of 
such processes be primarily dependent on the 
development of markets for the special coke 
and gas produced. Quite independent of the 
difficulties connected with the development of 
new markets, the capital which would have to 
be employed in low-temperature distillation 
processes on a large scale is so enormous that 
it is inconceivable that products from this 
source should even keep pace with the increased 
demand for liquid fuel from year to year, still 
less produce for us in such quantity as would 


` enable it to exert any appreciable influence on 


the market-price of its competitors. Many of 
the large collieries, and some of the gasworks 
are experimenting continuously with such low- 
temperature distillation processes, and we may’ 
rest assured that the knowledge of the value of 
a successful process is sufficient to induce every 


, effort to be made to bring such processes to 


fruition. I have said nothing about the suit- 
ability of these coal spirits for use in the present 
type of internal-combustion engine, because it 
has long been known, and is, indeed, obvious 
from the physical properties of the materials, 
that they can be employed with trivial altera- 
tion on the carburetting side. It is, however, 
unfortunate that in some directions the point 
of view that benzenes in the near future might 
be expected to be produced in such quantities 
as to influence the economic situation in the 
liquid fuel market has been unduly emphasised. 
Neither the motor manufacturer nor the using 
public is likely to inquire very closely into 
the accuracy of statements which are put 
before them with an air of scientific certainty. 
It is quite time that some strong representative 
body was formed to inquire into all aspects of 
the fuel question. Both the using public and 
the manufacturers should be told the actual 
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position of affairs. They should be made to 
realise the danger of their position, if, indeed, 
the position be dangerous. We should settle— 
so far as such things can be settled—whether, 
in fact, we may look to coal products as a relief 
from the difficulty induced by shortage of 
petroleum products. For the reasons briefly 
mentioned above, and many others which time 
prevents being dealt with, the speaker still takes 
up the standpoint which he occupied in 1904, 
that ‘none of the sources so far discussed are 
likely to be capable of meeting the world’s 
growing requirements for a volatile liquid fuel. 


New POSSIBILITIES. 

There is always the possibility that a new 
raw product may be discovered from which a 
suitable material may be produced, and indeed, 
according to a recent Petroleum Review, 
Dr. D. T. Day, chief of the Geological Survey 
of the United States, has announced to a 
meeting of the members of the Franklin Insti- 
tute that a substitute for petroleum, having all 
the properties of a first-grade oil, has been 
manufactured by the staff of the Geological 
Survey. He emphatically declared that the 
making of this petroleum substitute would 
have great effect on the oil markets of the 
world. The process is stated to be a secret one, 
controlled by the Government officials, but 
pending fuller information it is impossible to 
form any opinion as to the possibilities and 
permanence of the supply. Like all fuels 
hitherto suggested, this would seem to be 
derived in some manner from material which 
has been stored during innumerable ages in the 
history of the world, and it is rather to products 
which can be produced, as it were, out of revenue 
that we must look with certainty for help in the 


future. 
ALCOHOL. 


Of materials which can be produced from 
organic matter, capable of being produced year 
by year, ethyl alcohol is the only one which 
seems to offer satisfactory possibilities. Just 
as a cursory examination of the physical pro- 
perties of coal spirit enabled us to say that it 
could be used in the place of petroleum spirit, 
so a knowledge of the physical and chemical 
properties of alcohol points to the necessity 
for a closer study before an opinion can be 
expressed as to its suitability for employment 
to replace the bodies above referred to. In 
dealing with a new prospective fuel there are 
two questions of almost equal importance : 
Can it be used, and can it be produced cheaply 
enough and in sufficient quantities ? 
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That alcohol can be applied with perfect 
success in specially-designed engines has been 
more than sufficiently proved in Germany, where 
thousands of engines working on alcohol are 
employed for miscellaneous purposes in and 
about agriculture. These engines, however, are 
primarily of the high-compression slow-running 
type, and although the problem has been worked 
out very fully in its relation to this type, com- 
paratively little work has been done on the high- 
speed type of engine employed in motor-car 
work. In France, races have been held and 
trials made on ordinary engines designed for 
petroleum fuel,-running on mixtures of alcohol 
and benzene, and these experiments, rough and 
ready, sufficed to show that such a mixture was 
little, if any, behind the fuel it was displacing. 
Since the days when these were carried out 
greatimprovements in the efficiency of petroleum 
engines have been made, but these improve- 
ments are of such a nature that they would be 
of equal value in influencing the economy of the 
engine if run on benzene-alcohol mixture. It 
was to make a start in the type oi investigation 
which is necessary if we are ever to be in a 
position to say whether alcohol is suitable for 
high-speed internal-combustion engines or not, 
that Messrs. Iliffe, of the Autocar, empowered 


me to carry out certain tests which have been 


fully described elsewhere, and which, at any rate, 
served to prove that on two types of modern 
petrol-engines as much power can be generated 
when running on mixtures of equal parts of 
alcohol and benzene, and even when running on 
two parts of alcohol to one of benzene, as can be 
obtained from the same engine when running 
on petrol. No one realises better than Messrs. 
Tliffe and myself how very incomplete these 
experiments were, but the object which impelled 
their carrying out was the desire to impress the 
necessity of something being done and not 
merely talked about. 

We know that alcohol can be used to 
better advantage in the ordinary type of 
engine, modified in the directions of a higher 
compression and provided with improved and 
modified carburetting appliances, but before 
we deal with the possibilities of designing 
engines specially modified to suit alcohol alone, 
it is better to find out what admixture of alcohol 
with another fuel can serve through being used 
in the existing unmodified motor, as a stepping- 
stone towards using mixtures containing alcohol 
for the most part, in engines which the process 
of natural development has rendered suitable 
for the new fuel. There is every reason to 
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believe that any difficulties which may lie in 
the way of using alcohol as a motor fuel are by 
no means insuperable, and, on the other hand, 
there are many theoretical, chemical, and 
physical reasons why alcohol should yield 
superior results. It can be employed without 
danger of pre-ignition under high compression, 
it can yield a much higher percentage of its 
available heat contents in the form of work, and 
for carburetting purposes it is much more homo- 
geneous than the other fuels with which it com- 
petes. Assuming for themoment that methylated 
spirits can be used in admixture with benzene 
in the existing type of engine with slight 
modification to the carburetter, we open out at 
once the possibility of trebling the amount of 
fuel which could be obtained from coal alone, 
and as the use of such mixtures spreads manu- 
 facturers would undoubtedly so improve their 
carburetters and their engines that the pro- 
portion of benzene could be gradually reduced, 


and in this wise the almost insuperable diffi- ` 


culty of passing over from a type of engine of 
which millions are in existence to a modification 
thereof would be overcome. 


PRODUCTION. 


Let us now turn to the second equally im- 
portant aspect of the question, that of production, 
with which is intimately bound up the question 
of denaturing, and the incidence of the excise 
laws. Alcohol can be made from all starch and 
sugar-containing bodies, and is, indeed, made in 
all quarters of the world on an enormous scale— 


in Germany from potatoes, in France from beet 


root, in Japan and China from rice, in the 
tropics from cane sugar, and elsewhere from 
starch-containing grains, such as barley and 
maize. . 

It has been urged that although great efforts 
have been made in Germany to encourage 
the use of industrial alcohol it has made no 
headway as a motor fuel. I have given the 
reasons for this elsewhere at considerable 
length, but, briefly, it suffices to say here that 
the manufacture of alcohol from potatoes in 
Germany is regarded as a question of national 
economical interest, and that the alcohol which 
is employed for industrial purposes has been 
bounty-fed at the cost of duties imposed on 
alcohol used for potable purposes. The German 
motor manufacturer has always had a larger 
market outside his country than init, and it is 
not likely that he would develop an engine 
type for a fuel only to be found in his own 
country and which would be useless outside its 
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borders, particularly when the price of that 
fuel is regulated by a number of considerations 
which are entirely outside his knowledge and 
control. We know, for instance, that alcohol can 
be and is being produced in very considerable 
quantities from the residual of material left. 
from the manufacture of what is known as 
sulphite wood-pulp, and we might reasonably 
ask how much of such residue is produced and 
what it would yield. We know that processes 
have been invented for the conversion of cellulose 
bodies, such as sawdust, into alcohol, and once . 
a large market were made available no doubt 
the progress of such inventions would be much 
more rapid. At present the production of 
alcohol is hedged about with such restrictions, 
and the utilisation of the finished product 
hemmed in with so many difficulties, that the 
inventor is inclined to regard the whole field as — 
unworthy of serious work. 

In 1904 a Departmental Committee on In- 
dustrial Alcohol was formed. At that time 
petrol was about 1s. per gallon or less, and 
although the conclusions of this committee 
were adverse to immediate action, they were 
careful to leave an open door by stating that 
once it had been proved that alcohol could 
be employed with advantage in the modern 
motor or some! modification thereof, and that 
the price of the competitive fuel rendered 
possible thelapplication of alcohol, the Govern- 
ment would be prepared to consider the matter 
anew. Since that time, in this country, with 
the sole exception of the Autocar experiments, 
I am not aware that any practical steps 
whatever ‘have been taken .to demonstrate 
in how far alcohol can be employed in the 
modern motor so as to satisfy the first portion 
of their eminently reasonable request. Whatever 
may be the situation in this country—and that 
requires and deserves immediate and close 
consideration—there is not the slightest doubt 
that alcohol can be produced in large quantities 
and at reasonable prices in many of our Colonies. 

It is in the lands of greater sunshine that 
starch and sugar products can most readily be 
produced, and this country has Colonies where 
the raw material for the production of alcohol 
can be produced in enormous quantities—the 
officials in these countries state, in practically 
limitless quantities, at a price equivalent to 
3d, per gallon for ninety-five volume per cent. 
alcohol. To this must be added the cost of 
plant, fuel and wages, items which grow less in 
proportion as the output increases. The Im- 
perial Motor Transport Conference held in 
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London in the summer of last year was 
attended by representatives of almost all our 
Colonies, and we can ask for no stronger 
evidence as to what our Colonies need, and 
think they can supply, than to turn to the 
final resolution passed at their meeting. 
Shortly, one may say that the final result of the 
conference was a demand that the subject of the 
production and utilisation of alcohol for motive 
purposes should be adequately investigated. 
We have had in the last ten years many 
committees which have dealt primarily or 
otherwise with the fuel question. They have 
gathered much information which will be 
available and valuable to future workers, but 
what is required at the moment is practical 
work. We must find out what are the minimum 
modifications to the existing type of motor 
which will render it capable of economically 
employing alcohol - benzene mixtures. We 
want to know the limiting composition of 
such mixtures before their use leads to 
a drop in efficiency which points to some- 
thing different in design. There are a great 
number of fuel mixtures to be investigated 
with a view to finding out which, if any, possess 
peculiar physical properties, such as maximum 
vapour tension and maximum boiling-point, 
which would render them particularly suitable 
for our special purpose. We ought to work 
hand in hand with the Government authorities 
on the question of denaturants. There are 
rumours of new processes for the production of 
crude methyl alcohol which should be inquired 
into, since up to now the Government have 
insisted on a large percentage of this expensive 
material as a necessary ingredient in their 
denaturing mixture. Any reduction in the 
price of this crude methyl alcohol, at present 
obtained only from the distillation of wood, 
would be of importance in our new development. 
We should have available statistics as to the 
output of starch-containing bodies in all our 
Colonies ; in fact, there are some years of difficult 
and expensive work before us, but without such 
work the development of the next ten years in 
this direction will be that of the last ten years. 
Does the mature consideration of the motor 
world, manufacturer, and user, and of the various 
committees of motor societies, lead us to believe 
that the petrol supply cannot keep pace with 
the growing demand? I think that question 
can be answered in the affirmative. Our Chair- 
man is the highest authority on this particular 
subject, and he has stated this to be his opinion. 
Is our coal supply likely to yield sufficient 
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alternative fuel to make up the deficiency and 
to prevent prices still getting ‘higher? In my 
opinion there is not the slightest doubt as to 
the inability of this source of supply to do what 
we require of it. Then what are the alter- 
natives? The committee of the R.A.C. have 
admitted that alcohol would seem the only 
alternative if petrol and benzene fail us. The 
Motor Union fuel committee came to the same 
conclusion, and the Imperial Motor Transport 
Conference have confirmed this decision with 
no uncertain voice. The motor trade of this 
country is said to employ close upon half a 
million hands. The societies connected with 
the sporting aspect of the motor industry have 
incomes running into six figures. Surely, if 
these are convinced that that fuel upon which 
their whole existence depends is failing, they 
will do all that is necessary towards providing 
a substitute. 


DISCUSSION. 

THE CHAIRMAN (Sir Boverton Redwood, Bart., 
D.Sc., F.R.S.H., F.C.S.) remarked that Dr. Ormandy 
was a recognised authority on the subject of the 
paper, and had given a masterly address, which 
would be of the greatest service in guiding public 
opinion, and would, he thought, leave no doubt as 
to the need for the comprehensive investigation of 
the subject. It was true that successful attempts 
were being made to increase the normal supply of 
petrol by the conversion of the heavier hydrocarbons 
into more volatile products, but the growth in 
consumption of motor spirit was so enormous, so 
startlingly rapid, all over the civilised world, that 
it was evident that sooner or later some adjunct to 
such source of power must be provided, and he 
was personally of opinion that alcohol afforded 
the most promising solution of the problem. 
In this connection it was important to bear 
in mind that other nations were more favour- 
ably situated than we in respect to what might 
be termed a preferential call upon available 
supplies of petroleum. Mechanical traction had 
become almost as necessary to us as our daily 
bread, and it would be nothing short of a national 
calamity if the great and growing industry which 
this development had created were to be menaced 
by the difficulty of obtaining adequate quantities 
of fuel at a moderate cost. In regard to the 
magnitude of this industry, and as showing 
the vast importance of the subject under con- 
sideration, some very remarkable figures were 
published in the Times of Tuesday last. It had 
been estimated that on January 1st over 440,000 
motors of all kinds were in use in the British Isles, 
and nearly 1,700 were being added to this total 
every week. It had been calculated that these 
motor vehicles cover in the aggregate over 3,100 
million miles of road in a year. It could be safely 
computed that the cars and motor-cycles now 
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running in Great Britain and Ireland aggregate a 
present value of approximately 255,000,000, while 
their first cost—the money spent on the purchase of 
motors during, say, the last ten years—could not have 
been far short of £120,000,000. Close on 20 million 
sterling—to be exact, £19,912,428—was spent on 
the purchase of new motor-cars and motor-cycles 
last year, and an additional sum of £5,773,396 on 
‘“gpares” and accessories. But the annual ex- 
penditure, large as it was, was completely dwarfed 
by the cost of running the motor vehicles on the 
road. Tyres cost annually £14,521,000, and 
fuel and lubricating oil close on £8,500,000. 
When these and other running expenses were 
added to the cost of the vehicles the enormous 
annual total of 74,000,000 was reached. Adding the 
sum of £11,000,000 for annual depreciation, it was 
considered certain that at the present rate of 
increase the gross expenditure upon all branches 
of motoring would, before the present year was out, 
reach the enormous annual figure of £100,000,000. 
Taking all'the heads of the expenditure of owners 
of motor-cars, the benefit directly and indirectly 
to British labour aggregated £37,500,000; by this 
means 375,500 people obtained their employment, 
and something like 1,000,000 of the population 
were supported by the industry of motoring. 
Petroleum traders need not be apprehensive that 
those who advocated the immediate investigation 
of the subject of alcohol as a fuel were taking 
action which might jeopardise their interests. 
Some of those present would be old enough to 
remember the construction of the first under- 
ground railway in London, and the alarm expressed 
by the shareholders in the London General 
Omnibus Company lest the value of their shares 
should be largely depreciated, and could similarly 
recall the glcomy forebodings of those who were 
interested in gas companies’ when electric light 
became available for domestic use. The truth 
was that in effect supply created demand, especially 
when the supply was competitive, and that the 
more there was the more was wanted. It 
was recognised that petrol was a most valu- 
able servant, but the increased wages which 
that servant demanded were becoming burden- 
some ; moreover, it was not known how long that 
servant’s strength might enable him to do the 
additional work which he might be called upon to 
perform. Therefore, as prudent stage-managers, it 
was necessary to advertise for a competent under- 
study, the fact being recognised that the requisite 
training to fit another to take the place might be 
lengthy. In the circumstances it was satisfactory 
to know that the outcome of the resolution of the 
Imperial Motor Transport Congress, to which Dr. 
Ormandy had referred, had been the appointment of 
a thoroughly representative and highly influential 
alcohol motor fuel committee under the ex- 
perienced chairmanship of Mr. Arthur Stanley, 
the chairman of the Royal Automobile Club. 
That committee would, by means of labora- 
tory experiments and practical trials, ascertain 
what modifications of the existing types of internal- 
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combustion engines were needed to enable the 
best results to be got from alcohol, and would 
concurrently investigate fully the subject of the 
manufacture of industrial alcohol and its denatur- 
ing. If the committee succeeded in demonstrating 
that efficient engines were available, and that 
unlimited supplies of alcohol could be produced 
and sold at a cost which would compare favourably 
with that of petrol, they would have an irresistible 
case with which to approach the Government with 
a view to the necessary alteration of the existing 
excise conditions. The work of the committee 
would necessarily be lengthy and costly, but 
the speaker had full confidence that, regard 
being had to its national importance, ample 
pecuniary support would be forthcoming. Amongst 
other questions to be determined was that of 
the best source of alcohol. Maize could not 
be advantageously grown in this country, but 
beet could, and it had been humorously suggested 
that perhaps another all red root was essential to 
the welfare of the Empire. The speaker had been 
present in the hall of the Society when Mr. 
Thomas Tyrer, on April 27th, 1904, read a 
valuable paper on “The Need of Duty-free 
Spirit for Industrial Purposes,” and in the 
course of the discussion which followed he 
(Sir Boverton) had made some remarks which 
he had, on the present occasion, only paraphrased, 
and had ventured to urge the desirability of the 
formation of a committee representative of the 
various interests involved, so that there might be 
mutual co-operation and joint action. Such acom- 
mittee now existed, and, comparing the position 
of petrol supply and demand to-day with that of ten 
years ago, he did not think he was exaggerating when 
he said that the national importance of the work 
before that committee was certainly at least twice as 
great asit then was. Mr. Tyrer, who was a member 
of the departmental committee on alcohol to which 
Dr. Ormandy had made reference, had devoted a 
large part of his life to the subject on which he 
then spoke, and the speaker was glad to see him 
there that night, and hoped presently to hear his 
latest views. 


Mr. W. C. Easpatr remarked that he was glad 
to learn from Dr. Ormandy’s paper that there was 
a prospect of the use of the present type of engine 
with alcohol combined with other fuels. He would 
like chiefly to refer to the production of alcohol 
in this country. Twenty-five years ago he had 
contributed certain articles to an Irish farmers’ 
paper, in which he had described the manufacture 
of alcohol from sugar beet as carried on in 
Hungary, he being at that time engaged in the 
cultivation of beet, the erection and management 
of distilleries, and the utilisation of the beet after 
use in the making of alcohol. His articles had not 
attracted attention, perhaps because the farmers 
were not satisfied that they could grow the root 
successfully. The process of manufacture was, 
up to a certain point, the same as that followed 
for sugar. Since that time, of course, many 
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things had happened, and he would like to 
submit particulars of results from the actual 
cultivation of the root for sugar in this country. 
‘The figures, which were precisely those he had 
given twenty-five years ago, were derived from 
‘the publications of the British Sugar Beet Council. 
For some yearsiexperiments had been carried out, 
‘firstly in a small way and then on a larger scale. 
_ Four or five years ago the sugar beet was exported 
by Norfolk farmers to the factories in Holland, the 
farmers receiving 18s. or 20s.a ton. For the last 
two years, however, a sugar factory had been in 
operation in Norfolk, this factory dealing with the 
product of some 50,000 acres. Apparently the 
possible crop per acre was about fifteen tons, 
which at 21s.-31s. produced about £15 or £16 gross 
income. The figures as to the sugar content 
‘of the roots fell below the speaker’s experience, 
an average of 16 per cent. being obtainable 
with proper cultivation. The cost of: cultivation, 
‘including rent, cartage, and all expenses, should 
not exceed £10 per acre, and might be less, making 
& net cash profit of £5 to £6 per acre. One farmer 
in Norfolk produced 194 tons per acre, and had 
estimated profits from all sources as £14 per acre. 
Another less skilled cultivator only produced 
12 tons, estimating his profit at £4 per acre net. 
‘The speaker mentioned these details for the reason 
that farmers generally were not alive to the 
fact that the beet could be successfully grown. 
‘There were other incidental advantages in the 
growing of the crops. The deep cultivation, 
the frequent hoeing, and the requisite manuring, 
improved the land for subsequent crops; moreover, 
hoeing kept down the weeds. The sugar beet 
would, he thought, replace less remunerative 
crops, because after the sugar had been removed 
for alcohol there remained the “slices” for 
fodder. This use of the remains of the beet was, 
of course, essential if the best advantage, and 
therefore the best income, were to be gained, and 
all that these remains required was the addition 
of a little meal. At periods of the year when 
the pulp could not be used for cattle it could 
be stored in silos, and thus kept for any 
length of time. He would add that the dry 
pulp had eight times the food value of the 
roots themselves. In addition to the pulp, there 
were some eight to ten tons of the tops of the 
roots, which, with the leaves, were cut off and 
used for fodder. One farmer had realised £2 per 
:acre from the sale of this refuse from the root. 
The extra supply of foodstuff, moreover, enabled 
a farmer to keep a larger stock of cattle, and also 
to provide manure, free of cost, for his farm. The 
labour question also entered into the matter. 
‘There were several hoeing operations yearly, and 
horse-hoeing could be used, but the singling out of 
the plants must be done by hand. As, however, 
this work was required from the middle of September 
to the middle of February, when the demand for 
farm labourers was least, the necessary additional 


labour could be more cheaply obtained. From — 


reports emanating from America and Canada it 
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appeared that, among other advantages, no other — 
crop grown served so well as the sugar beet to keep 
the people on the land. Of course a sugar factory 
to be economical must be on a very large scale, 
£100,000 being the probable capital required for 
one factory. It was necessary also that the 
guaranteed crop of root should be within a reason- 
able area, some 3,000 or 4,000 acres. On the other 
hand, distilleries could be erected for much less 
and required less guaranteed crop, and probably 
the best method was the arrangement of small 
distilleries in groups, with a central refinery for 
each crop, thus saving the cost of cartage and 
Suiting the convenience of the farmers. As to 
production, the average sugar content. of fifteen 
tons of beet would produce 300 gallons of absolute 
alcohol. The arable land of the United Kingdom 
exceeded 19 million acres, and while it was diffi- 
cult to estimate the proportion suitable for beet- 
growing, the figures for other roots, such as 
turnips, mangels, etc., might serve. In 1912, the — 
land under cultivation for these roots was 
2,363,974 acres. Assuming sugar beet in place 
of these roots, the calculation on the basis of 
300 gallons of absolute alcohol per acre could 
easily be made—it would exceed 700 million 
gallons per year. There still remained 27 million 
acres of grass land, the grass baing grown 
because ordinary crops did not pay. A large 
proportion of this acreage could be converted 
into beet - growing land. The Chairman 
had referred to the amendment of the 
excise law, and in that connection the speaker 
feared that any Government would require strong 
reasons and supporting influence to enable it to- 
approach the subject. If, however, motor users 
could be convinced of the value of alcohol, and 
farmers of the advantage of producing it, there 
might be support sufficient to persuade the 
Government to take the matter up. 


Mr. Tuomas Tyrer, F.I.C., F.C.S., referring to 
the final remark of the last speaker, pointed to 
the absence of enthusiasm on the subject. There 
was always difficulty in securing any change, 
however minute, in existing conditions. He thought 
the quotation from the Times, submitted by the 
Chairman, was unanswerable. He agreed also in 
the view that if the motorist; and others interested 
would bring their influence to bear upon the 
Government something would be achieved. As 
in 1905, however, to-day the powerful plea 
with regard to tampering with the revenue would 
be urged, and, while the complaint as to want of 
money was difficult to ignore, he believed that a 
great deal more money could be obtained by 
having a motor fuel at a reasonable price, even if ` 
it were taxed. He saw no reason, notwithstanding, 
why petrol—or; even less, why benzol—should be 
taxed, as suggested by some people. In any event, 
he regarded the figures put forward by Mr. Hasdale 
as unassailable. The Associated Chambers of 
Commerce had passed certain resolutions which 
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Exchequer, and the latter had referred the 
matter to the excise and customs authorities. To 
the speaker the circumstance showed that it was 
difficult to secure the attention of the Government 
without presenting an overwhelming case. Never- 
theless, he felt that the action of the Chambers of 
Commerce in precipitating matters was mistaken. 
The speaker had himself for many years been 
endeavouring to collect information, so that he 
might have an unanswerable case to put before the 
excise authorities; his knowledge of the sources of 
such information might be defective, but he feared 
he could not yet present such a case as he would 
desire. If, however, people like Mr. Hasdale would 
come forward and submit information through the 
existing committee it would be possible to go far 
in the direction required. Dr. Ormandy had 
referred to the “ ear-marking” of denaturants, an 
expression which the speaker recalled had been 
employed by Dr. Thorpe. Sir William Crookes, 
in committee, had alluded to a “number of 
denaturants,” but had been met by an emphatic 
statement by Dr. Thorpe that there was one 
ear-marking denaturant only. The speaker had 
recently spoken to Sir William Crookes, who 
asserted that there were at least twenty-four 
denaturants, which, moreover, could not be 
removed, as could pyridine, by acid. In con- 
clusion, the speaker desired to point out that the 
authorities had not been opposed to the proposals 
put forward, but had, on the contrary, been both 
generous and courteous. 


‘ Dr. H. S. Here-Suaw, F.R.S., referred to the 
report of the Motor Union issued about seven years 
ago, and also exhibited a diagram showing how the 
predictions of the report in question had been 
verified by experience in regard to the increased 
use of petrol. In the work of the committee, 
Dr. Ormandy, Professor V. Lewes, and other 
authorities, had assisted. As proof of the justifi- 
cation of the alarm which had been expressed 
by the committee, he would point out that, 
assuming 300 gallons of petrol to be consumed 
annually per car, and taking the figure given by 
the Times of 400,000 cars throughout the country, 
the consumption of petrol reached about 120 million 
gallons per annum. The author had stated that 
the consumption in America was 1,500 million 
gallons per annum, a figure which limits of space 
would prevent him from representing graphically. 
Nevertheless, the report in question and other 
similar reports had been received in this country 
with apathy. The existence of this country might 
be said to depend on fuel. Our coal supply might 
possibly last 200 years, and the pinch of growing 
scarcity would soon be felt. The question of the pro- 
duction of fuel from coal (benzol) had been dealt 
with by the author most clearly. Early last summer 
the price of benzol was lower than that of petrol, but, 
owing to increased demand the price of benzol 
had risen higher than that of the best shell spirit. 
As Dr. Ormandy had pointed out, there was no 
possibility of producing anything approaching the 
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quantity of benzol required even if diluted with 
alcohol, and in this regard engineers would be 
grateful for the clear statement made. With 
regard to the price of petrol, the speaker, at a 
meeting of the Royal Automobile Club, had sub- 
mitted figures to show that the price paid was 
high in proportion to cost. Sir Marcus Samuel 
had, among other observations, remarked that 
the intention was to get as much as possible for 
the product, whatever margin of profit the price 
might represent. The speaker thought this was 
perfectly right and fair, as business was not 
supposed to be run as a charity, but he merely 
submitted the naked figures, and pointed out that 
the demand was going above the supply. In 1904 
the price of petrol to the retailer was 7d. per gallon, 
and to-day it was 19d., which, however, included 3d. 
per gallon for the tax, imposed, he believed, in 
about 1910. With ‘regard to alcohol, he had no 
desire to pin faith to one substitute for petrol 
more than another. In an article in the West- 
minster Gazette, Sir Boverton Redwood, °Dr. 
Ormandy and Professor Vivian Lewes had been 
mentioned as plumping for alcohol; theseigentlemen 
were chemists, and he supposed knew that alcohol 
was the only hope. The Motor Union Fuel Com- 
mittee, of which the speaker was chairman, after 
taking all the evidence available, had, he would 
point out, made seven years ago the following 
recommendations :— (a) That the Motor Union 
support any steps that may be taken, and if 
necessary inaugurate a movement with the object of 
bringing about a reduction in the restrictions now 
imposed on the production of commercial alcohol. 
(b) That a prize be offered for the best essay on the 
subject of the manufacture and introduction of 
cheap alcohol asa motor fuel. (c) That the Royal 
Automobile Club be asked to organise and to con- 
duct impartial and trustworthy experiments on the 
comparative merits of alcoholand petrol as a motor 
fuel, with a view to encouraging both users and 
manufacturers to turn their attention to this 
subject. These resolutions required some courage 
at the time, but were apparently not so far from 
the mark in the light of present knowledge. The 
committee thus came to the conclusion that alcohol 
was the only solution, and he was more than ever 
convinced now that he had heard what had been 
said that evening. The time for talking had passed. 
A laboratory was needed in which work could be 
done to show that alcohol could and must be 
obtained for the purpose of meeting the serious 
shortage in the fuel supply. 


PROFESSOR VIVIAN B. Lewes remarked that when 
all was said and done petrol and petrol substitutes 
wore only episodes in the history of fuel, as also 
was coal. With regard to the last-mentioned, it 
was certain that fifty years hence the pinch in the 
shortage of supply would be felt. There was a 
necessity therefore to find a fuel which could be 
universally and easily made, and made also in 
large quantities. He felt that the question was as 
much an Imperial one as one for motorists. The 
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power and prestige of Great Britain had been 
gained largely by the aid of the coalfields; when 
these were depleted it would be necessary to turn 
to alcohol. The thanks of those interested were 
due to Dr. Ormandy for his paper, and the speaker 
hoped the committee would aid by bringing forward 
the subject. One existing danger was the danger of 
an impasse. The Government had said, in effect, 
that if a motor were produced in which alcohol could 
be used easily and well, the removal of the 
restrictions in relation to that spirit would be 
considered. In reply it had been urged that 
unlimited alcohol could be used, if a suitable 
engine could be made. Neither side, however, 
would move until the other had done something. 
To-day the fuel question was paramount, and there 
were developments which ten years ago would have 
been held impossible. Successful efforts were now 
made to break up the heavier fraction of oil into 
the lighter fraction which the market demanded. 
For a while that would almost suffice, but the 
time must shortly come when it would be necessary 
to turn to alcohol alone. 


Mr. WALTER F. REID, F.I.C., F.C.S., commented 
upon the production of alcohol from wood and 
other substances. He would ask why the wood 
should not be used directly, instead of being 
converted into alcohol. Without much trouble 
wood could be converted into a powder that could 
be used as an explosive mixture. In the cement 
industry powdered fuel had supplanted coke, the 
price of the latter having accordingly fallen. The 
makers of coke had kept the price at such a level 
that many people imported their cement from 
Germany and elsewhere. Now the powdered fuel 
was being tentaiively used as an explosive mixture, 
with air, in the cylinders of engines. He would 
therefore suggest that the future might provide 
this other source of power. Reference had been 
made to splitting up the heavier hydrocarbons 
into lighter ones, but the speaker urged that there 
were difficulties in carrying out this process on a 
large scale. If those difficulties could besurmounted, 
possibly, as had been suggested, six times as much 
petrol could be obtained from petroleum as was 
possible now,|with resulting enormous increase of 
supply of spirit suitable for explosion engines. 
He did not consider that there was any com- 
mercial reason in this country for producing 
alcohol from beet. Not only was the production 
of sugar more remunerative, but experiment proved 
that the beet was better for feeding cattle than 
the roots commonly used for that purpose. It 
would therefore be a case of competition. He 
would like to point out that in Germany many 
experiments were made on denaturants, and the 
speaker believed that a denaturant could readily 
be found if the Government would aid; particu- 
larly should the Government do this in view of the 
use of oil in torpedo-boats and ironclads, and should 
supply funds to assist experiment and investiga- 
tion. Alcohol could be produced direct from several 
materials, without utilising valuable land. The 
speaker had himself produced it from acetylene, 
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which in turn could be produced from coke and 
coal. One of the main points in the paper related 
to the supply of an engine for burning alcohol as 
an explosive fuel. The experiment, however, had 
been made, but not wholly with success, although 
at an alcohol-engine exhibition in Germany glow- 
ing accounts had been given by manufacturers. 
But users were dissatisfied with the practical 
results in high-speed engines ; in low-speed engines, 
especially with intermittent power, alcohol could 
be used. In continuous work corrosion and carboni- 
sation resulted. In conclusion he would remark 
that the first thing to do was to improve upon 
the unsuccessful engines that had been tried. The 
alcohol could be produced in any quantity required. 

Dr. Ormandy, replying to the discussion, 
observed that the ramifications of the subject 
were too numerous to cover in one paper. He 
had aimed at showing that there was a consensus 
of evidence pointing to the fact that the demand 
for petrol was overtaking the supply; that coal 
spirit, which many people regarded as the only 
alternative, was not available in quantities sufficient 
to meet the great demand, still less to serve as 
the competitor of petrol and reduce the price of 
the latter. He had further desired to deal with the 
main aspects of the alcohol problem, apart from 
details. He could, of course, have dealt with 
the possible yield of alcohol per ton of beet 
and so forth. Taking the growth of cereals or 
other crops for the manufacture of alcohol, 
he would say that this was the one crop 
which could be produced without injury to the 
land. Alcohol consisted of nothing but carbon, 
hydrogen and oxygen, and neither the phosphorus 
of the soil nor the nitrogen of the soil was touched ; 
all that was needed was the exercise of care in re- 
placing the residuals. He could not therefore agree 
that it was a wrong course to use the land for the 
production of raw materials for alcohol-making, 
for fear that humanity might so be deprived 
of food. In Germany stringent regulations were 
in force with regard to land under cultivation 
for the production of industrial alcohol, these 
regulations providing for the residuals to be 
given to the cattle, the latter being kept on the 
land in order that the whole of the nitrogenous 
products should be returned to the land in the form 
of manure. These regulations were the conditions 
on which the rebates were granted to the dis- 
tiller. Of course, the question of whether it was 
more profitable to use beet for sugar-making than 
for manufacturing alcohol would have tobe settled 
industrially. Mr. Tyrer had referred to denaturanis, 
and had encouraged the belief that there would be 
no great difficulty in finding a number of denatur- 
ants which would satisfy the requirements of the 
work. Professor Hele-Shaw’s remarks emphasised 
very strongly the view held by the speaker that the 
demand for petrol was ever increasing in inverse 
ratio to the supply. With regard to Professor 
Lewes’s comments, both he and the professor had 
been urging the inquiry for years, against the 
apathy to which reference had been made. Mr. 
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Hasdale had pointed out, in this relation, that 
he had recommended ten years ago the benefits 
to be derived from beet- growing, and had 
learnt the same lesson as the speaker. He 
would ask why so many scientific improvements, 
such as the by-product recovery coke oven, etc., 
came from abroad? For answer, he contended 
that we preferred to wait until someone else had 
demonstrated the merits of a novelty before we 
took up the manufacture here. Mr. Reid had 
suggested the direct conversion of wood into 
alcohol, but he could only say that the practical 
difficulties were too numerous. With regard to the 
splitting of oils, every effort was made in this 
direction, the light oils showing more profit than 
the heavy ones. There was, unfortunately, no sign 
that half a gallon of petrol could be obtained by 
splitting a gallon of crude oil. Unless the residue 
from the splitting had a market value the process 
would not go far to reduce price. The catalytic 
processes and manufacture of paraffin and of alcohol 
from primary substances were side issues. As he had 
stated, the growth of carbonaceous material for 
the production of alcohol did not necessarily 
impoverish the soil, and with the enormous 
uncultivated areas of our colonies it would be 
long before resort to synthetic processes for the 
making of alcohol would be needed. 


A vote of thanks to the author, proposed by the 
CHAIRMAN, brought the proceedings to a close. 


ENGINEERING NOTES. 

The Kashmir Cable-way.—The longest rope 
railway in the world is about to be started to 
connect the rich country comprised in the Vale of 
Kashmir with the plains of the Punjab, over the 
Himalayas, thus avoiding a long detour which 
would be necessitated by the construction of an 
ordinary railway. The line will be 75 miles long, 
the length of the present longest cable-way, which 
is in Argentina, being 22 miles. It will be con- 
structed in 5-mile sections, mostly in 2,400 ft. 
spans, with braced steel towers, some of which 
will be 100 feet high, and double 14-inch cables, 
9 ft. apart, supporting steel cars of 335 to 400 lbs. 
capacity each. In some cases these will travel 
over gorges 1,200 ft. deep. The traffic will be for 
goods only at first, and the line will extend from 
the city of Baramula, in Kashmir, to Abbottabad, 
in the Orash Valley of the Punjab, which is being 
connected by a railway with the north-western 
line at Hassam Abdal, a distance of 44 miles. 
The estimate for the cable work is about £320,000. 
Readers interested in rope railways—which are now 
largely used for light goods or passenger traffic, 
or in anticipation of the construction of the more 
capacious railway to follow, where that is physically 
possible and where developed traffic ultimately 
justifies it—will find an interesting description in 
the Engineer of January 16th last, of one installed 
at the Toli coal-mines in China, partly supplying 
the city of Pekin. It is 15 miles in total length. 
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Electric Power from the River Dee.—There are 
not many rivers in England which have sufficient. 
volume and fall to produce economical power, 
apart from the use of the water already in possession 
of other interests. Last year, however, a power- 
scheme for the waters of the Dee was brought 
into use, and we learn from the Times some 
particulars of the installation. The range of head - 
varies considerably, giving a discharge of from 
10,000 to 300,000 cubic feet per minute, according 
to the season. To obtain the best results it was 
necessary therefore to adopt specially designed 
turbines and dynamos capable of working overa wide 
range of speed. The turbines are of the vertical 
shaft Francis type, and are three in number. 
Two are designed to deal with 30,000 cubic ft., and 
to develop 415 brake h.p. at 50 revolutions per 
minute, and the third to deal with 22,000 cubic ft. 
per minute, with an output of 305 brake h.p. at 
55 revolutions per minute, the actual working 
head being 9 ft., one, two, or three machines 
dealing with the dry weather flow, with the 
average flow, and with the wet weather flow 
respectively. The generators are of the shunt- 
wound interpolar type, designed to generate at 
440 to 500 volts, the two larger ones having an 
output of 220 k.w. at speeds varying between 
148 and 285 revolutions per minute, and the 
smaller one an output of 185 k.w., at speeds 
between 167 and 185 revolutions per minute. The 


armatures, however, are constructed to withstand _ 


a speed of 500 revolutions per minute. The 
current is conveyed to a sub-station at The Cross, 
where as much as is required is utilised, the 
remainder being passed through a reversible 
booster, and sent out to other areas of supply, 
or stored in a battery in readiness to meet the 
next peak load. It is estimated that the installa- 
tion will yield about 1,250,000 units per annum, 
at a cost, including capital charges, of rather less 
than ‘3d. per unit. The power-house is 89 ft. 
long, and 24 ft. 6 ins. wide, and 36 feet high, of 
stone, brick, steel, and concrete, and the under- 
water work and the tail-race are of the two latter 
materials. There are three complete sets of sluice- 
gates, each consisting of two gates of the double- 
lifting type. 


Effect of Electrolysis in producing Corrosion in 
Iron.—A useful paper on this subject was read 
recently at the Society of Engineers by Mr. E. K 
Rideal, in which, after first showing that corrosion 
is due to either internally generated electric 
currents, or to those from external sources, he 
regards both the plating of iron with metal, or 
covering the surfaces with paints and varnishes, 
as means to an erd, namely, to prevent the 
formation of local corrosion cells. The effect 
of pitting in steel pipes is to be attributed to 
inclusions of slag and oxide of iron. Metallic 
coatings, he points out, must be perfectly uniform 
in character, otherwise rusting may be augmented, 
instead of retarded, by such processes, while paints 
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‘should be applied to clean surfaces, and should 
possess a definite characteristic, such as high 
specific electrical resistance, a pigmentary vehicle 
that does not readily liberate water during the 
process of aérial autoxidation, and is not permeable 
to water vapour when thus oxidised, and pigmentary 
particles, not widely separated from iron in their 
electro-chemical potential. The protection of 
boilers by protector metals, such as zinc, being 
placed in the boiler or by the application of an 
externally applied current, are direct applications 
of the theory. The conclusion of the paper showed 
that the various methods of testing corrodibility 
are still open to criticism, and the effect of addi- 
tions to pure iron await much further investigation. 


Egyptian and American Solar-power Plants.— 
In these notes (in the issue of March 7th, 1913) a 
brief description was given of an Egyptian instal- 
lation for raising water by sun-power. We now 
learn that in that plant the absorber, or low- 
pressure boiler, was of %-in. zinc, but more steam 
was raised than was calculated on during the early 
trials of the plant, so that the water was violently 
ejected from the boiler, and the zinc softened 
before the trouble could be remedied. Steel boilers 
of 4-in. plate, oxy-acetylene welded at each joint 
and strongly braced, were substituted for the zinc, 
and this effectually remedied the defect. An experi- 
mental plant has also been erected at Tacony, 
near Philadelphia, and tests for the low-pressure 
service have recently been published. Full steam 
was raised in fifteen minutes, when the engine was 
started, and in five minutes more the plant was 
delivering 6,000 gallons of water per minute 
against a head of 30 feet. In the wide extent of 
the British Empire there are many places within 
or near the tropics, where there is a combination 
of excessive sunheat, scarcity of fuel, and aridity 
of surface, where water for irrigation from ground 
or river waters can be obtained as above in Egypt, 
and the application of such plants as these, though 
rather expensive in first cost, are so economical in 
working that installations such as these should be 
valuable. 


A Concrete Hardening Material for Floors.—A 
practice has been recently introduced into America 
which appears to be highly successful in its 
object. Iron dust to the extent of 15 lbs. to 
30 lbs. is mixed with 100 lbs. of the cement dry, 
and one part of this mixture to two parts of sand 
makes the slush for the top coat, which varies 
from one-half inch to one inch in thickness. It is 
said to make a hard and durable floor, which 
is waterproof, and not slippery. The hardening 
material is also used to make new concrete adhere 
to old concrete in repair work. 


An Indian Hydro-electric Installation. — This 
work utilises a rainfall of 200 ins. per annum, 
which is unusual even in India, in three storage 
reseryoirs near Lonawala, at the top of the Bhore 
Ghat, near where the Great Indian Peninsula 
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Railway crosses the Indryan River. It is the 
largest plant of the kind in India. The reservoirs 
are formed by Cyclopean concrete dams across 
valleys. In one of these the drainage is diverted 
by its dam into another reservoir by means of a 
tunnel, while a canal and pipe line lead from this 
second one to a third reservoir, and thence to a 
fourth reservoir, from which the water is led to 
the power-house at Khopoli. From this, trans- 
mission cables will extend to Bombay at forty-three 
miles distance, crossing on its way two inlets from 
the sea. The scheme is only to be partially in 
operation for the present, being constructed in 
view of extension as required. The Tata Hydro- 
Electric Power-Supply Company, which is erecting 
the plant, is so called from its originators, the late 
J. N. Tata and his sons, Sir Dorabji J. Tata and 
R. G. Tata. 


New Bridge over the Rhine.—There is being built 
at Cologne a combined suspension and braced- 
girder bridge which has some peculiar features. 
It is largely constructed of nickel steel, 6,500 tons 
being used, the carbon steel amounting to only 
about one-third of that amount. There are two 
towers, and the suspension chains, instead of being 
anchored ashore as usual, are fixed to the ends of 
the braced girders, which are continuous across 
the four supports, and take the compression- 
stresses thus produced. The central span is 
605 feet, and the shore ones 302 ft. 6 ins. each. It 
is the first bridge of this design to be built, and it 
may be presumed that the designer found in this 
special case the ordinary anchorage, buried in 
concrete, was impracticable, or was more expensive 
than the provision against the extra stresses which 
will be put into the braced girders. These latter, 
as affected by the vertical load only, on account 
of continuity, will undergo alternate stresses in 
tension and compression as regards their top and 
bottom chords. With the added compression 
throughout, due to stresses from the suspension 
chains, these chords will be affected so that the 
compression lengths will be more compressed, and 
the tension lengths relieved, uniformly when the 
dead load only is felt. The alteration in this, 
effected by the varying position of the live load, 
must have involved much intricate calculation. 


A Twin Electric Mining Locomotive.—At the 
Carnegie Coal Company’s works in Charleroi, 
Pennsylvania, two 30-ton electric locomotives are 
used, each of which can be separated into two 
15-ton units if required. There are eight wheels, 
so that a moderate load per wheel is attained. 
The locomotive is equipped with air brakes, and 
each unit with hand brakes, which can be operated 
together from the operating stand of the loading 
unit. On this same unit the main air reservoirs 
and air compressor for the brakes are located, 
while an auxiliary air reservoir is provided on the 
trailing unit. Each unit has two Westinghouse 
commutating-pole railway type motors. The 
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controller for the tandem is of the individual 
magnetic-blowout type, and handles the four 
motors simultaneously. When the tandem is 
split, the four-motor controller operates the two 
Motors of one unit without change in connections, 
while the other unit has its own two-motor 
controller. 


EMPIRE NOTES. 


An Imperial Loan-Guarantee.—In the evidence 
given before the Dominions Royal Commission 
in New Zealand, a proposal was submitted by 
Mr. Beauchamp, acting chairman of directors of 
the New Zealand Bank, in relation to a Joint 
Imperial Loan-Guarantee, which, according to 
the Times, “ impressed the Commissioners by its 
boldness, and by the far-reaching nature of its 
possible consequences.’’ The chief object of the 
proposal is to enable the Dominions to raise money 
at a cheaper rate than is possible at present. The 
suggested guarantee is to apply to “loans for 
defensive purposes and for improved communica- 
tions (shipping, harbours, cables) between different 
parts of the Empire, and other matters of Imperial 
importance.” To this end he proposed that “an 
Empire Development Board should be created, 
Whose function would be the examination of 
schemes brought forward for the purposes stated, 
such purposes being recognised as of Imperial 
value. If approved, the service of the loans 
issued for the special works duly specified and 
duly limited, would be guaranteed by the Mother 
Country and the Dominions.” Mr. Beauchamp’s 
proposal was subjected to a good deal of criticism, 
‘but it is one that, by its very boldness, may 
attract attention, and may appeal to many Im- 
perialists. 


A Canadian Zionist Settlement in Palestine. — 
At the thirteenth convention of the Federation of 
Zionist Societies of Canada, held at Montreal, 
the president, Mr. Clarence I. de Sola, said the plan 
for land purchase and colonisation, which had 
been proposed by him at the tenth convention, 
and which was definitely adopted and undertaken 
at the next convention, had been accomplished. 
“ We have,” he said, “founded our Canadian 
Zionist Colony in Palestine. We have purchased 
and paid for the land, with buildings and planta- 
tions already established thereon, all ready for 
Jewish families to live therein.” It is to be the 
home of sturdy Hebrew colonists belonging to 
the working-class, who will have separate house- 
hold management, and do farming in common, 
and it is to bear the name of The Federation of 
Zionist Societies of Canada. By a standing vote 
the convention adopted a resolution of protest 
against the action of the Jewish Technical School 
of Halfa, Palestine, in adopting German as the 
teaching language, and sympathising with the 
Zionist officials stationed in Berlin, who are on 
the board of that institution, and with practically 
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the whole teaching staff of every Jewish school 
in Palestine, who had resigned their positions in 
protest. To give further and practical effect to 
this resolution, a subscription was opened, and 
£500 was at once raised towards the support of 
those who had given up their posts, until such 
time as Hebrew has been adopted as the teaching 
language and they return to their positions on 
the staff. A resolution was also adopted for the 
formation of a Hebrew Literary Circle in Canada. 


Canada’s Red Indians.—An interesting and most 
satisfactory report as to the condition and progress 
of the Red men of Canada, has been recently sub- 
mitted by Mr. D. ©. Scott, Deputy Minister of 
Indian affairs. He says: “not 10 per cent. of the 
Indians of Canada now remain to be supported by 
the rest of the population. It is my object to 
reach a point where we will not have to spend 
1 per cent. on their support. Even as it is, the 
Indian Department is now largely taking the place 
of organised charity among our white people. 
When a white man falls fainting in the street, 
they take him to a hospital, where a charitable 
organisation cares for him, but if it is an Indian, 
the Indian Department is promptly notified and 
is expected to look after him. In Ontario and 
Quebec the Indians are completely self-supporting, 
most of them being a good type of citizen and 
furnishing many skilled workers. The Department 
contributes not a cent towards their maintenance, 
except, perhaps, that we help a few old people in 
the reserves. In the west we are working towards 
the same end.” Mr. Scott cited the case of an 
Indian in the Blacklock reserve, who had grown a 
good sample of No. 1 hard wheat on his farm. In 
1910, a part of the reserve was sold by the Indians, 
and with the money obtained from the sale they 
started farming, and this year have reaped their- 
first crop of 60,000 bushels, which they harvested 
by modern methods. ‘ With the native population 
of the east now self-supporting,” says Mr. Scott, 
“and that of the west in a fair way to be the same, 
it will not be long before the Indian everywhere 
will be earning his keep, alongside his white 
compatriots.” This is a very gratifying statement, 
and shows that the Dominion Government is 
treating its Indian subjects well, and that they are 
becoming good citizens. 


Australian Irrigation.—In view of the fact that 
Victoria has already spent £8,000,000 on irrigation, 
and New South Wales £5,000,000, it may be said 
that irrigation-farming has passed the experimental 
stage in that country. This is the emphatic 
statement of Mr. I. S. Cormack, who has been 
appointed by the New South Wales Government, 
as a special officer, to deal with inquiries in the 
United Kingdom in regard to the irrigated areas 
of that State. He says that “ nearly six hundred 
settlers are now on the Murrumbidgee area, and 
the records of their doings are obtainable. So 
successful have they been that the Government 


248 


has determined to widen the scope of the scheme. 
Already 23,000 acres have been brought under 
intense culture. The settlers have a declared 
capital of £357,000, which is proof of the unbounded 
faith placed by practical men in the future of the 
area. The lands are divided into mixed farming 
blocks, each containing 50 acres, but a variation of 
size is permitted as circumstances warrant. The 
range of products covers an enormously wide field. 
It is expected, however, that the greatest revenue 
will be obtained from orchards, as the market for 
fresh, dried and particularly canned fruits is a 
steadily rising one, and apparently limitless.” In 
Victoria, the area of country which can now be 
cheaply irrigated consists of hundreds of thousands 
of acres. The history of the movement in that 
State, which began at Mildura, is one of unusual 
interest—at first, of disappointment and failure, 
but now of assured success. In that success, 
American as well as British settlers are sharing, 
quite a large number of Western State farmers, 
including some from California, having migrated 
to Victoria, There are ninety prospective settlers, 
representing 125 persons, leaving San Francisco 
for Victoria early this year. The effect of irriga- 
tion in transforming the countryside in Australia 
is well illustrated by the Bamawm settlement in 
Victoria. On a tract of land a mile and a half 
long by a half-mile wide, used at one time for 
grazing, the only inhabitant for many years was 
an old man, who received fifteen shillings to one 
pound a week and his keep to look after the fences. 
This part of the estate was thrown open in March, 
1911, and, according to the Melbourne Weekly 
Times, at the present time there are 40 houses on 
42 allotments, averaging 40 acres each in area, on 
which are 38 families. All the land is irrigable, 
and has an annual rainfall of 17 inches. Further 
out from Rochester is a block of 960 acres, on 
which are 26 families, instead of two men, the only 
inhabitants for years. 


Handling Wheat in Western Austraha.—Australia 
is learning from Canada how to handle wheat in 
bulk. Even Western Australia, which, until 
comparatively recent years, was not regarded as 
an agricultural or, at any rate, a wheat-growing 
State, has found it necessary to appoint a special 
commission to investigate the subject. The 
commission now suggests that provision be made 
for handling from five to eight million bushels 
in the season 1915-16, at an estimated cost of 
£161,700, together with an additional £100,000 for 
railway facilities ; that an elevator trust be formed 
to determine the sites and arrange for the design, 
erection, and working of the elevators; that a 
Wheat Standard Board be formed, representing 
the milling, exporting, and elevator interests, and 
that the grades of wheat determined upon be as 
few as practicable. It is officially estimated that 
this year Western Australia will have between 
seven and eight million bushels of wheat for 
export, and the railway department will have a 
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heavy task in handling the traffic. At the present 
time there are over 3,500 miles of railways in the 
State open to traffic, but so rapidly is agricultural 
settlement going forward that Parliamentary 
approval has been obtained for the construction of 
further agricultural railways, which are urgently 
needed. It has not been the policy of the Govern- 
ment, as it is uniformly in Canada, to build lines in 
advance of settlement. Ample freight, therefore, 
awaits the new railways immediately they are 
opened. 


British Guiana Gold-mining.—In the annual 
report of the British Guiana Institute of Mines 
and Forests, some striking particulars are given 
of the progress of gold-mining (alluvial) in that 
country. ‘ The outstanding feature for this year,” 
says the report, ‘‘is the marvellous richness of 
claims, situated near Pigeon Island, on the left 
bank of the Cuyuni River, between the Iroma and 
Copang Creeks, the return of gold surpassing 
anything hitherto worked in this country. From 
one creek, in which 70 to 80 toms were in operation, 
it is said a day’s work yielded per tom as high as 
60 ozs., and on ,rewashing back-sands, 30 ozs. to 
50 ozs. per day; worked for a third time, 12 ozs. to 
15 ozs. a day; and the fourth time, the diggers were 
rewarded with a return of 40zs. to 5 ozs. for a day’s 
work. Following on these rich finds at Pigeon 
Island, gold, it is reported, has been found over an 
extensive area at the head of the Caburi Creek, on 
the right bank of the Mazaruni River, a short boat 
trip of six days from Bartica. Tlere is also, it is 
stated, a rich find in the Upper Mazarune.”’ But, 
notwithstanding these attractive particulars, there 
appears to be so little attention paid by the 
authorities to the mining laws of the country that 
it was possible for the owner and discoverer of 
the Pigeon Island rich claim to be dispossessed 
of it by “the wild and reckless type of digger” 
who appears to be in practical possession of 
the field. 


Indian Aluminmium.—In an article in Commerce 
(Calcutta) it is reported that there is a great future 
for aluminium in India, when its manufacture 
is undertaken on a large scale. ‘“ Pure alumina 
could easily be extracted, where huge deposits of 
laterite and bauxite exist, as they do in India. 
Factories could be put up at the Canvery Falls, in 
the Madras Presidency, or at the Tata hydro 
scheme in the Bombay Presidency. Owing to its 
high price the metal is comparatively little used. 
The Indian product could be placed on the market 
at £50 a ton, against the present-day quotations of 
£80 to £87 a ton in India.” The fields that would 
be opened out for the cheaper material would 
“absorb hundreds and thousands of tons of 
aluminium and its allied alloys, which, instead 
of an insignificant and miserable output of 
75,000 to 80,000 tons, should be nearer 7,000,000, 
and India has the raw stuff for it.” 
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CORRESPONDENCE. 


‘INDIAN MUSEUMS. 


I had the good fortune to be present at the 
meeting of the Indian Section of the Society on 
January 15th, at which Colonel Hendley spoke so 
eloquently upon the subject of museums already 
established in India, and have to-day re-read his 
address in your columns, and also considered the 
remarks of speakers who took part in the discus- 
sion and the letters of others who.contributed to it. 

It will be seen that the general feeling was one 
of satisfaction that India is well off for museums, 
and that all (with one distinguished dissentient) 
were of opinion that the Indian museums in 
London fall short of being adequate for the 
purpose for which they are intended. 

The position is one which, it seems to me, ought 
no longer to pass unchallenged. India and London 
are the losers by reason of the apathy so long 
prevalent, and not only losers but very great losers 
indeed. This great question needs wider ventila- 
tion than could be given to it at the recent meeting. 
It is essentially one of supreme importance, and 
could another discussion devoted to the Indian 
museums in London be arranged for I feel sure 
that nothing but good could come of it. By 
“Indian museums” I mean not only industrial 
and technical museums, but historical, antiquarian, 
botanical, and art museums—in fact, museums in 
the widest sense of the term. 

I was present in Calcutta when Lord Curzon 
addressed the great town hall meeting there, which 
resulted in the erection of the Victoria Memorial 
Hall. The occasion of the death of the Queen- 
Empress, put to a right noble purpose, has 
provided India with a lasting memorial likely, 
in years to come, to be the chief glory of the 
««Premier City.” Calcutta already possessed its 
Imperial Museum (since then greatly extended), 
and also the hall and collections of the Asiatic 
Society of Bengal; this, however, did not deter 
the Viceroy from proceeding with the furtherance 
of a great idea, the success of which needed an 
occasion of great national significance to spur it 
into being. The man and moment had arrived, 
and the good thing was done. 

London needs an Indian museum with the 
characteristics of both these institutions, the one 
in Chowringhee and the other in the Cathedral 
Avenue. There is no doubt about it, and India 
and London, hand in hand, could get it on setting 
to work in earnest to see it put through. London, 
not Simla, not Delhi, not Calcutta, is the real 
capital of India. 

At Colonel Hendley’s meeting I threw out the 
idea of the site of the Crystal Palace as the best 
for the Indian museum of the future, and I think 
all will agree with me that there is at least some- 
thing in the idea. The Bill about to be brought 
forward in Parliament gives the Palace trustees 
the widest powers as regards the uses to which, in 
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their judgment, the Palace and grounds may 
be put. 

It is impossible properly to urge the London 
Indian museum idea in a letter; it needs the 
advocacy of a great speaker and the impulse of a — 
great occasion. . 

Queen Victoria’s death gave India the Memorial 
Hall onthe Maidan. On Sunday, August Ist, 1714, 
George I. was proclaimed at Kensington King 
of England and Defender of the Faith. The 
Hanoverian succession was accomplished two 
hundred years ago next August, just about the 
time when the earliest trading privileges were 


_ being granted by the Mogul to the Hast India 


Company. Clive had not then been born, though 
Charnock had long been dead. Both the British 
and Indian Empires as known to us have risen 
since that August Sunday. 

In what worthier way could so great an event be 
brought home to the hearts of England and India 
than by the launching, during the course of this 
summer, of a national movement in London for 
the erection of a truly Imperial Indian museum in 


the capital of both Hast and West, to become in 


course of years a federating link between the two 
of abiding and unsurpassable import for good ? 


WILMOT CoORFIELD. 


GENERAL NOTES. 


BIOGRAPHY OF THE LATE SiR Wirum H. 
Wuirre.—It has been decided to prepare for pub- 
lication a life of the late Sir William Henry White, 
K.C.B., the eminent naval constructor, in order 
that while memory is still fresh his remarkable 
achievements and career may be placed on record. 
The work has been entrusted to Mr. J. B. Capper. 
Sir William White had many friends and corre- 
spondents, not only in this country, but also in the 
United States, Canada, Japan, on the Continent of 
Europe, and in other parts of the world, and Mr. 
Capper will be much indebted to any of these for 
materials they may be willing to place at his dis- 
posal, in the shape either of correspondence or of 
reminiscence throwing light upon his personality 
or work. Letters will be carefully preserved, copied, 
and returned. Communications of all kinds should 
be addressed to Mr. Capper, care of Sir Henry 
Trueman: Wood, Secretary, Royal Society of Arts, 
John Street, Adelphi, London, W.C. 


THE WORLD’S MINES AND QUARRIES, 1911.—The 
statistics published in Part IV. of the General 
Report for 1911 on Mines and Quarries by the 
Chief Inspector of Mines show that the number of 
persons engaged in mining and quarrying through- 
out the world during that period reached nearly 
six and a half millions. Of this total nearly one- 
fifth were employed in the United Kingdom, and 
more than one-third in the British Empire. Over 


half the total number were engaged in getting coal 
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alone, Great Britain employing nearly 1,050,000 ; 
the United States over 722,000; Germany nearly 
701,000; France over 200,000; Russia over 169,000 ; 
Belgium over 144,000; Austria over 129,000; and 
India over 116,000. The total amount of coal pro- 
duced in 1911 was nearly 1,187 million metric 
tons, the value of which is estimated at nearly 435 
million pounds sterling—an increase,-as compared 
with the figures of 1910, of nearly 23 million tons 
in the output, and of over 15 million pounds 
sterling in the value. i 


INTERNATIONAL SOCIETY FOR THE PROMOTION 
oF COMMERCIAL Epucation.—In continuation of 
the series of International Courses of Lectures on 
Commercial Expansion which, since 1907, have 
successively been given in Lausanne, Mannheim 
(1908), Havre (1909), Vienna (1910), London (1911), 
Antwerp (1912), and Buda-Pesth (1918), the eighth 
course will be given in the city of Barcelona, 
Spain, from July 20th to August 9th, 1914, its 
chief object being the acquirement of knowledge 
on the economic and social state of Spain and of 
Spanish America. To further this aim several 
cycles of lectures, given by specialists, will be 
organised, as well as visits to industrial establish- 
ments, monuments, etc., and excursions to places, 
interesting for their products, in the Catalan 
district. To complete the programme, excursions 
will be made to other Spanish cities. The subjects 
of the course are divided into three groups, viz.— 
(a) Economical and social Spain; (b) Artistic 
Spain; (c) Spanish America. 


TRADE AND COMMERCE IN 1913.—Lord Goschen, 
who presided at the annual goneral meeting of the 
London County and Westminster Bank last week, 
spoke at some length of the banking and com- 
mercial aspects of the year which has just closed. 
It was marked by great activity in trade, by a 
continued demand upon capital for new loan 
flotations and by dearness of money, the average 
Bank rate being £4 15s. 5d., as against £3 15s. 5d. 
for 1912. The year opened with a5 per cent. Bank 
rate, which was not altered until April 17th, when 
it was reduced to 44 per cent., only to be raised 
again on October 2nd to 5 per cent. For the 
greater part of the year the market rate for money 
was in close touch with the official rate, leaving a 
good margin of profit to bankers. As evidence of 
prosperous trade the failures in the United 
Kingdom for 1913 were over 600 less than in 1912, 
and nearly 3,000 less than in 1908. The total of 
our exports and imports for the whole year 
increased by about 60 millions, although the 
comparison was with record figures a year ago. 
Another proof would be found in the returns 
relating to unemployment. The first half of the 
year was one of great activity in the principal 
trades, and although in the second half there was 
some decline, employment at the close of the year 
was still good. Of 900,000 members of trade 
unions the mean percentage of members returned 
as unemployed at the end of each month of 1913 
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was 2°1, compared with 3-2 in 1912, 3-0 in 1911 
and 4°7 in 1910. Bankers’ clearings also showed 
an increase of £474,000,000 over the previous year. 
The total capital creations for last year, although 
a little less than those for 1912, reached the 
respectable total of £196,000,000, £84,000,000 of 
which were for foreign countries and £76,000,000 
for British possessions. 


THe Srupuey Bown.—The silver-gilt covered 
bowl formerly at Studley Royal church, near 
Ripon, has been presented to the Victoria and 
Albert Museum by Mr. Harvey Hadden. The 
form, proportions, and decoration of the Studley 
Bowl are alike admirable, and illustrate to the full 
that instinct for beauty possessed by our English 
craftsmen of the Gothic period. Its most remark- 
able feature is the chased and engraved decoration 
with which the surface is covered, consisting of 
leafy wreaths that form, both on bowl and cover, 
what has been happily termed “a sort of tree of 
knowledge,” inasmuch as they bear on short stalks 
the characters of a black-letter alphabet, preceded 
by a cross and concluded by a group of contractions 
used in mediaeval Latin manuscripts. From the 
character of the design and ofzthe lettering it is 
evident that the bowl dates from the latter part 
of the fourteenth century. The bowl was examined 
and discussed four years ago by the Society of 
Antiquaries, and is fully described and illustrated 
in Mr. Jackson’s “ History of English Plate.” A 
faculty for the sale of the bowl for the sum of 
£3,000 was granted about a year ago, and at the 
time was the subject of some discussion. By the 
decision of the Chancellor of the Diocese the power 
to sell was made conditional on the object being 
acquired for the national collection at the Victoria 
and Albert Museum, a condition which goes far to 
meet the claims of objectors, and one which it 
may be earnestly hoped will be observed as a 
precedent for any similar case in the future. It 
remains to be stated that the acquisition of the 
bowl was rendered possible by the kindness of 
another friend of the Museum, Mr. C. J. Jackson, 
F.S.A., who with the utmost readiness advanced 
the sum required during the interval which has 
elapsed, and by whose intervention at the outset 
the proposal now happily accomplished took shape. 


THE WINE Harvest in Itaty, 1913.—The total 
quantity of grapes produced in Italy last year 
amounted, according to the latest published 
statistics, to 78,081,000 quintals, of which 
2,022,000 quintals were exported or consumed 
in the country for table use, while 76,059,000 
quintals were made into wine. Taking an average 
yield of 68 litres of wine per quintal of grapes,* 
the total production of wine last year may be 
estimated at 51,729,000 hectolitres (1,188,038 
gallons), as compared with 454 millions hectolitres 
(1-001 million gallons in 1913). 


* 7°6 gallons per cwt. 
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MEETINGS OF THE SOCIETY. 
ORDINABY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 

Fepruary 11.—R. A. Peppes, ‘‘ The History 
of Colour Printing.” Epear L. WATERLOW, 
M.A., will preside. 


Fepruagy 18.— A. J. WALLIS-TAYLER, 
Assoc.M.Iast.C.E., ‘The Preservation of 
Wood.” Jonn States, F.R.I.B.A., will preside. 


FEBRUARY 25.—T. Brick PuiLLIrs, “ Rural 
Housing.” Harop Cox will preside. 

Marcu 4.—H. Cuarues Woops, ‘ Travels in 
the Balkan Peninsula.” Sır MARTIN Conway 
will preside. 

Marca 11.—W. B. Borromuey, M.A., Ph.D., 
F.L.S., Professor of Botany and Vegetable 
Biology, King’s College, London, ‘ Bacterial 
Treatment of Peat, and its Application as a 
Fertiliser.” 


INDIAN SECTION. j 
Thursday afternoons, at 4.80 o’clock :— 

Frespruary 12.—Masor Percy MOLESWORTH 
Syges, C.M.G., C.I.E., ‘“ Khorasan : the Eastern 
Province of Persia.” Lorp Newron will 
preside. 

Marca 19.—MRrs. PATRICK VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APRIL 23.—Grorce C. Buocsanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7.—Sir James M. Dovie, 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
‘The Indian Census of 1911. Ethnography 
and Occupations.” 


K.C.8.1., 


COLONIAL SECTION. 

Tuesday afternoons, at 4.80 o’clock :— 

Marca 31.—Dr. F. Mottwo Perkin, F.L.C., 
F.C.8., “ The Oil Resources of the Empire.” 

May 25 (Monpay).— Masor E. H. M. LEGGETT, 
R.E., D.S.0., Managing Director, British East 
Africa, Corporation, “ The Economic Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Sr; Writtram Asney, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


25t 

Sır Sipney Lez, D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 
“ Shakespeare’s Life and Works.” (Aldred! 
Lecture.) 

GreorcE Henry Gass, “The History of the- 
Microscope.” 

Ernest Kıteseurn Scorr, A.M.Inst.C.E., 
M.IL.E.E., “ Electric Train-Lighting Systems.” 

C. R. Exocrg, C.E., F.R.G.S., “The Need fora 
Better Organisation of Economic and Industrial. 
Resources.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


JosEPH PENNELL, President of the Senefelder 
Club, ‘‘ Artistic Lithography.” Three Lectures. 


Syllabus. 

LECTURE I.—FmBRUARY 16.—The Discovery, the- 
Development and the Decline. The invention of 
lithography — Senefelder’s account of it — The 
Society of Arts’ encouragement of lithography— 
What lithography is—The artistic possibilities— 
The spread of the art—To Germany—France— 
England—The great period of lithography—The. 
decline. i 


LECTURE IL.—FEBRUARY 23.—The Revival. The 
revival in Germany, Menzel— In France, Fantin 
Latour—In England, Whistler—The successors of 
these men in the three countries—The present 
state of the art—Artistic lithographic societies— 
The Senefelder Club. 


Lecture ITI. — Marcu 2.—The Practice of 
Artistic Lithography. Methods of drawing—Paper 
and stones—Transferring—Printing—Demonstra- 
tion of transferring and printing—Artistic colour- 
printing—The off-set press—The future of artistic 
lithography. 
~ The lectures will be fully illustrated by a 
collection of lithographic prints (including an 
exhibition by members of the Senefelder Club), on 
view before and after the lectures, and lantern- 
slides, and at the third lecture by a practical 
demonstration of transferring and printing a 
drawing on stone, on a press kindly supplied by 
Mr. F. Vincent Brooks, printer to the Senefelder 
Club. 


Witiram Bourton, M.A.,F.C.S., ‘Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


HowarbD LECTURES. 


Wittuam Arruur Bong, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, ‘ Surface- 
Combustion.” Three Lectures. 

March 16, 23, 30. 
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COBB LECTURES. 
Tuesday afternoons, at 4.30 o’clock:— 
H. PLUNKET GREENE, “The Singing of Songs 


Old and New.” Three Lectures. With vocal 
illustrations. 


May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, FEBRUARY 9...Electrical Engineers, Institution of, 
Armstrong College of Science, Newcastle, 7.80 p.m. 
Mr. W. Aitken, ‘‘ Suggested Methods for Improv- 

ing the Telephone Service.” 
Brewing, Institute of (London Section), Imperial 
Hotel, Russell-square, W.C.,8 p.m. 1. Mr. A. R. 
Ling, ‘‘ On the Detection of Raw Beet Products in 
admixture with Raw Cane Products.” 2, Messrs. 
J. L. Baker and H. F. E. Hulton, “Rate of Fer- 
mentation of Priming Solutions when added to 


Beer.” 3. Messrs. F. E. Day and S. L. Amos, 
«Malt Analysis: Specific Gravity Temperature 
Corrections.” 


Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Mr. F. W. Hunt, “Notes on Value as 
applied to Real Estate.” 

Geographical Society, Burlington-gardens, W., 
8.30 p.m. Professor E. David, ‘‘Our Present 
Knowledge of the Antarctic and the Problems 
that remain to be Solved.” 


British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. President’s Address. 


TUESDAY, FEBRUARY 10...Electrical Engineers, Institution 
of, The University Physical Laboratory, Man- 
chester, 7.30 p.m. Mr. L. J. Hunt, ‘‘The Cascade 
Induction Motor.” 

Sociological Society, at the ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 5.15 p.m. Dr. W. 
Brown, ‘Psycho-Analysis and the Problem of 
Personality.” 

London Society, at the Royal United Service Insti- 
tution, Whitehall, S.W., 8 p.m. Mr. Leon Gaster, 
“The Lighting of London.” 

Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Mrs. H. T. Bulstrode, ‘‘ A Tour in Mongolia.” 


Royal Institution, Albemarle-steet, W., 3 p.m. 
Professor W. Bateson, ‘‘ Animals and Plants under 
Domestication.” (Lecture IV.) 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 pm. Mr. Adam Scott, “The New 
Harbour-W orks and Dockyard at Gibraltar.” 

Photographic Society, 35, Russell-square, W.C., 
8p.m. Annual General Meeting. 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Mr. H. Gibson, “British 
Interests in Argentina.” 


Pharmaceutical Society, 17, Bloomsbury-square, 
W.C., 8p.m. Mr. R. S. Wright, “ Applications of 
Electricity.” (Lecture IT.) 

Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 8 p.m. Mr. E. T. Hall, “The King Edward 
VII. Welsh National Memorial Sanatorium, 
Pont-y-wal, South Wales.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Surgery, 5.30 p.m. 1. Mr. W. G. 
Spencer, ‘“‘The Thyreoglossal Tract.” 2. Mr. 
H. J. Curtis, “The Most Efficient Method of 
Drainage in Septic Peritonitis.” 


WEDNESDAY, FEBRUARY 11...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. R. A. 
Peddie, ‘‘ The History of Colour Printing.” 
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Electrical Engineers, Institution of (Birmingham 
Section), The University, Birmingham, 7.30 p.m. 
Mr. R. T. Smith, ‘‘Some Railway Conditions 
Governing Electrification.” 

(Yorkshire Section.) Philosophical Hall, Leeds, 
7.15 p.m. Mr. L. J. Hunt, ‘The Cascade Induction 
Motor.” 

Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. Mr. F. Legge, “The 
Greek Worship of Sarapis and Isis.” 

Automobile Engineers, Institution of, at the Institu- 
tion of Mechanical Engineers, Storey’s-gate, S.W., 
8p.m. Mr. A. E. Bennett, ‘‘ Magneto Ignition.” 

Japan Society, 20, Hanover-square, W., 8.30 p.m. 
Mr. K. Yamasaki, “Japanese Drama.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
Section of Surgery, Sub-section of Proctology, 
5p.m. Mr. Hamilton Drummond, “An Anatomi- 
cal Study of the Vessels of the Pelvic Colon and 
Rectum, with Special Reference to the Operation 
for Abdomino-perineal Excision.” 


THURSDAY, FEBRUARY 12...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Iudian 
Section.) Major Percy Molesworth Sykes, 
“ Khorasan : the Eastern Province of Persia.” 

Cyclists’ Touring Club (Metropolitan District 
Association), at the ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Lecture, 
“In and About the Tyrol.” 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.36 p.m. e 

Secretaries, Chartered Institute of, at the Royal 
United Service Institution, Whitehall, S.W., 8 p.m. 
Mr. A. Kiddy, ‘‘ The Money Market.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor Sir Thomas Holland, ‘‘ Types and Causes 
of Earth Crust Folds.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. A. L. Mumm, “The New Route 
Across the Canadian Rockies.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. R. T. Smith- 
«Some Railway Conditions Governing Electrifi- 
cation.” 

Victoria and Albert Museum, South Kensington, 
S.W., 8.30 pm. Mr. L. Weaver, ‘ English 
Leadwork.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Discussion on Mr. P. M. Fraser’s paper, 
“ Factory Construction.” 

Architects, Society of, 28, Bedford-square, W.C., 
8pm. Mr. A. Hunt, “Buildings for Small 
Holdings.” 

Auctioneers and Estate Agents’ Institute, 34, 
Russell-square, W.C., 7.45 p.m. Mr. E. Savill, 
“The Advantages and Disadvantages of the 
Leasehold System.” 


FRIDAY, FEBRUARY 13...Cold Storage and Ice Association, 
at the ROYAL SOOIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. 

Royal Institution, Albemarle-street, W., 9 p.m. 
Professor J. Norman Collie, ‘‘ Production of Neon 
and Helium by Electric Discharge.” 

Malacological Society, Burlington House, W.,8 p.m. 
1, Annual Meeting. 2. Presidential Address by 
Rev. A. H. Cooke, “ Some Points and Problems in 
Geographical Distribution.” 

Medical Officers of Health, Society of, 1, Upper 
Montague-street, W.C., 5 p.m. Dr. W. Hanna, 
“ Some Methods of Food Preservation.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. Annual General Meeting. 


SATURDAY, FEBRUARY 14... Royal Institution, Albemarle- 
street, W., 3 p.m. Dr. J. A. Harker, “The 
Electrical Emissivity of Matter: The Metals.” 
(Lecture I.) 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. LIST OF MEMBERS. 
The new edition of the List of Members of 
NEXT WEEK. the Society is now ready, and can be obtained 


Monpay, Frsruary 16th, 8 p.m. (Cantor by Members on application to the Secretary. 
Lecture.) JosEPH PENNELL, President of the 
Senefelder Club, “ Artistic Lithography.” 
(Lecture I.) 

WEDNESDAY, FEBRUARY 18th, 8 p.m. (Ordinary 
Meeting.) A. J. WALLIS-TAYLER, Assoc.M. 
Inst.C.E., ‘The Preservation of Wood.” COLONIAL SECTION. 
JOHN SLATER, F.R.1I.B.A., will preside. 


PROCEEDINGS OF THE SOCIETY. 


A meeting of the Colonial Section was held 
Further particulars of the Society's meetings on Tuesday, February 8rd, 1914; Lorp BLYTH 
will be found at the end of this number. in the chair. 


THE CHAIRMAN, in opening the meeting, an- 
nounced that Sir Robert Perks, the writer of the 
INDIAN SECTION. paper on ‘‘ The Montreal, Ottawa, and Georgian Bay 

Thursday afternoon, February 12th; LORD Canal,” had sent a message saying that unfortunately 
NeEwron in the chair. A paper on ‘‘ Khorasan: he was unable to be present, his daughter having 
the Eastern Province of Persia,’ was read by been taken very seriously ill that morning. As a 
Mason Percy Moxiesworts Sykes, C.M.G., result it was at first proposed that the meeting 
C.LE. should be postponed, but knowing that several 
; ; i . gentlemen had come from a considerable distance 
f The paper and discussion will be published to attend the meeting it was subsequently thought 
in a subsequent number of the Journal. advisable that the paper should be read by the 
—— Secretary of the Section, Mr. Digby, and that the 

discussion on it should be postponed to a future 

EXHIBITION OF LITHOGRAPHIC meeting. Personally he had the greatest diffidence 
PRINTS. in taking the chair, as those present were probably 

In connection with Mr. Joseph Pennell’s aware that Lord Strathcona had promised to 
Cantor Lectures on ‘ Artistic Lithography,” a preside over the meeting. Lord Strathcona was 
collection of lithographic prints (including an deeply interested in the subject of the canal, and 
exhibition by members of the Senefelder Club) Pe understood from Sir Robert Perks that almost 
will be on view at the Society’s house, John the last letter his lordship wrote intimated that it 


: was his wish to be present when the paper was read. 
Street, Adelphi, W.C., from Tuesday, February It would be easily imagined that very few people 


17th, to Monday, March 2nd, inclusive. The would desire to stand in the place of that worthy 
exhibition -will be open daily (admission free) man, and it was only with the greatest reluctance 
from 10 a.m. to 4 p.m. (Saturdays from 10 a.m. that -he was prevailed upon to take the chair. 
to 1 p.m.). During the last twenty years of Lord Strath- 
—_—_——— cona’s valuable life he (the Chairman) had had 
the great privilege of being associated with him 
MU in many public projects, and had always been 
f ; SIC. , f impressed with the wisdom he displayed in giving 
The lists of music from which candidates his financial assistance, as he insisted most wisely on 
entering for the 1914 Examinations will make obtaining full information and satisfying himself 
their selection are now ready, and may be that there were at least fair prospects of a successful 
obtained on application to the Secretary. result; for, while his generosity was boundless, he 
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was extremely careful not to misspend his wealth 
nor to throw it away uselessly. By making a 
point of thoroughly acquainting himself with the 
object in view and being extremely cautious, not 
so much to save his money as to prevent loss to 
others, his benevolence produced more real good 
in proportion to the amount he gave, large as 
it was, than was produced by any other well- 
known philanthropist. He might cite the Franco- 
British Exhibition as being one of the most 
successful enterprises in which he had been asso- 
ciated with Lord Strathcona. He well remembered 
how proud he was at the happy result which attended 
their efforts in connection with that great under- 
taking which had done so much to cement the 
entente cordiale with France. He (the Chairman) 
had the honour of acting as treasurer, while Lord 
Strathcona, who was on the committee, not only 
attended all the principal finance meetings, but 
was first to hold himself responsible for some 
£40,000, and moreover encouraged others to 
support it when he was once confident himself 
that. the cause was worth the risk. During an 
interview with Lord Strathcona last year, when 
the Exhibition accounts were finally adjusted, in 
reviewing the past he expressed his happiness 
that it had been not only a public but a financial 
Success, and that neither he nor any of the 
guarantors had lost a penny by it. On another 
occasion he had the privilege of visiting Lord 
Strathcona at his Scottish home, and heard from 
his own lips many details of his work during his 
long span of life, and it was difficult to believe 
that one man of our countrymen could have 
accomplished so much permanent good for the 
Empire. 
“ Now he is buried and gone, 


Lying beneath the grey stone, 
Where shall we find such a one?” 


The paper read was— 


THE MONTREAL, OTTAWA, AND 
GEORGIAN BAY CANAL. 


By Sır Rosert W. Perks, Bart. 


It is a matter of profound sorrow to all of us 
that Lord Strathcona, the High Commissioner 
of the Dominion of Canada, has been taken 
from our midst. A few days only before 
his death I received from Lord Strathcona 
a letter, probably one of the last he wrote, 
saying that he felt it an honour to be asked to 
preside this afternoon at the meeting of the 
Society, and though he was suffering from a cold 
he fully expected to be well enough to come. 
We mourn, to-day, the absence of that great 
Canadian—full of such dauntless faith in the 
future of his country, and so full of boundless 
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optimism. Lord Strathcona was associated 
closely with some of the greatest industrial 
enterprises of Canada, notably the Hudson's 
Bay Company and the Canadian Pacific Railway. 
He was a friend of, and a believer in, the 
Georgian Bay Canal; and, had he been younger 
and his life been spared, he would have taken 
a prominent part in carrying out the great water- 
way, from the St. Lawrence to the Lakes, which 
I have to describe this afternoon. It is gratify- 
ing to know that Sir Thomas Shaughnessy, the 
accomplished President of the Canadian Pacific 
Railway, and Sir William Van Horne, who 
played such an important part in the construc- 
tion of that railway, are both in favour of the 
building of the Georgian Bay Canal. 

In all epochs of the world’s history there is 
no subject which has excited greater interest 
among nations engaged in the development of 
their resources than the facilities which can 
and should be given to the cheap and easy 
handling and transportation of the products of 
the soil. There is no cheaper means of trans- 
portation than by water. 

It is not surprising, therefore, that some of 
the most important engineering proposals dis- 
cussed at various times by the Royal Society 
of Arts have had to do with canals and 
waterways. 

Sixty years ago a paper was, I believe, read 
before your Society on the proposed Suez 
Canal. The British Government, supported by 
Germany and Russia, were then doing every- 
thing in their power, aided by Lord Palmerston, 
our Foreign Minister, to prevent the construc- 
tion of the Suez Canal. They said that the 
Canal would disturb the European balance of 
power; that it was wholly unnecessary; that 
it would ruin vested interests, and change trade- 
routes ; that it could not possibly pay. But 
the far-sighted men who then supported 
Ferdinand Lesseps’s brilliant conception had 
only to live a few years to see that enterprise 
become one of the most valuable commercial 
undertakings in the world. Twice the Canal 
had to be widened and deepened to provide for 
the vast trade passing through it; the steam- 
ship companies who opposed it had to double 
their fleet in order to carry the increased traffic ; 
and, thanks to Lord Beaconsfield and Lord 
Rothschild, the British Government purchased 
a block of shares in the Canal which is to-day 
one of our best national investments. The rival 
claims of the Panama Canal and the Nicara- 
guan Canal route were also discussed in this 
room. The Panama Canal, like the Suez Canal, 
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had its opponents. Engineers of great eminence 
declared that the Panama Canal could not be 
built except on sea-level; that the Gatun Dam 
would not stand; that the Culebra Cut would 
constantly slip; that the locks were in danger 
of being dislocated by volcanic eruptions; and 
that the cost was prohibitory. Next year the 
Panama Canal will be opened to the ships of 
the world by the United States Government, 
who, overcoming all these difficulties, have built 
and own the Canal. A few days ago, in this 
room, we discussed the Channel Tunnel between 
England and France. To-day I have to describe 
a scheme as important to Canada and to Great 
Britain as the Suez Canal was to France, and 
the Panama Canal was to the United States. 

The problems, both political and industrial, 
which confront Canada are very different from 
those which engage the attention of statesmen 
and leaders in commerce in Great Britain. 
Here we have to handle and to solve questions 
bound up with densely peopled cities, arising 
out of laws passed when Society was different 
to whatit is to-day. In Canada the development 
of the vast natural resources of that great con- 
tinent is almost the first consideration. How to 
people the boundless prairies with healthy and 
industrious settlers; how and where to create 
‘new towns, giving them pure water, proper 
drainage, and open spaces; how to deepen, to 
widen, and bridge the waterways, and utilise 
the rapids and the river falls for the generation 
of electric power; the building of docks and 
harbours and wharves ; the provision of gigantic 
grain elevators for storing and handling the 
ever-increasing crops ; the irrigation of waterless 
lands and the creation of ready-made farms; 
the development of the fisheries and the 
exploration of the boundless mineral] resources— 
gold, silver, iron, nickel. These are the problems 
with which Canada has to deal. But transcending 
all these in importance is the problem of 
transportation by land and water—the railways 
and the canals of the Dominion. 

The Georgian Bay, Montreal, and Ottawa 
Canal is a waterway which, when built, will 
connect the River St. Lawrence with the 
Great Lakes of Canada, and will for the first 
time permit ocean-going steamers of large 
draught to enter the inland seas, Lakes Superior, 
Michigan and Huron, thus gaining direct access 
to the Canadian and American ports which stud 
their shores. The construction of such a canal 
has for more than half a century been the 
dream of the statesmen of Canada. Sir John 
MacDonald, speaking in 1865, said, “ The Ottawa 
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Canal must be constructed.” In the years 1858 
and 1860 reports were made to the Legislative 
Assembly showing how and why the Ottawa 
waterway to the Great Lakes should be built. 
This was more than ten years before the 
Canadian and Pacific Railway was authorised, 


, and nearly twenty years before it was com- 


menced. The population of Canada was 
in those days practically concentrated in 
Ontario, Quebec, and the Maritime Provinces. 
The marvellous tide of emigration which 
followed the opening of the prairie sections of ' 
the Canadian-Pacific Railway had not set in. 
Winnipeg was a village. Edmonton, Regina, 
Calgary, Saskatoon were unknown. The im- 
mense grain crops of the North-West did not 
exist. Investors, discouraged by the poor results 
hitherto shown by British projects in Canada, 
then fought shy of the Dominion. In the year 
1894 a Charter was granted to the late Senator 
George Cox and a group of Canadians, of whom 
few now survive, to build a barge canal, ten feet 
deep, from Montreal to the Georgian Bay. The 
total tonnage coming eastward from the western 
ports of Canada and the States to Lake Erie 
and the St. Lawrence then stood at 13,000,000 
tons. The same tonnage now amounts to 
72,000,000 each year, and the extraordinary 
thing about this gigantic trade is that it 
doubles every six years. This tonnage included 
thirty-five million bushels of wheat; now it has 
reached 180 million bushels. But Canadian 
shippers, merchants and traders had then, as 
they have to-day, the mortification of seeing 
80 per cent. of this huge output of grain, grown 
mainly in Canada, diverted at Buffalo and other 
American ports, and carried over American 
railroads to American ports at Boston, Port- 
land, and New York for shipment to Europe. It 
is not surprising that Canadians made an effort 
to retain this trade for their own country. A 
shallow ten-foot barge canal was however out 
of the question, and was clearly incapable of 
coping with such a gigantic volume of freight. 
Canada was then, however, busy with other 
projects. The Charter was allowed to lapse ; 
but in 1898, after a special committee of 
the Senate had reported favourably on the 
feasibility, and the national necessity, of the 
canal, the Dominion Parliament, with the assent 
of the Government, and after an appeal from 
the principal chambers of commerce of Canada, 
renewed the Charter. The Company then 
reincorporated, at once engaged a party of 
English, Canadian, and American engineers, of 
whom the late Mr. George Wisner, of Detroit, 
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who stood at the head of the canal engineers of 
the United States, was the chief, to make com- 
plete surveys, plans and estimates; and the 
company sought the assistance of British 
capital for the building of the canal. These 
engineers submitted their report in 1903, re- 
commending a canal twenty-two feet deep, at 
an estimated cost of $106,871,699. The plans 
were submitted to the Government in 1907, 
with an offer from responsible parties to provide 
the capital necessary to build the canal. 

Meanwhile two events happened which 
retarded the progress of the canal. The 
first was the appointment of an engineering 
commission to report fully to the Government 
as to the cost of the canal and the best form 
of construction. The other important step 
taken by Sir Wilfrid Laurier’s Government 
was the commencement of a second trans-con- 
tinental railway across Canada from the Atlantic 
to the Pacific. The Grand Trunk, Pacific and 
Trans-continental railways were authorised in 
1903, and it is expected that they will be 
completed this year. This vast undertaking, 
3,600 miles long, commences at Halifax, in 
Nova Scotia, crosses the St. Lawrence near 
Quebec, runs thence to Winnipeg and Edmonton, 
crosses the boundary of British Columbia at 
Fort George, and terminates at Prince Rupert 
on the Pacific coast. 

In addition to this costly enterprise, the 
Canadian Government has recently granted 
large subsidies to the Canadian Northern Rail- 
way, and has undertaken the construction of a 
new railway from Winnipeg to Hudson’s Bay. 
These works have made heavy inroads upon 
the Canadian Exchequer. 

Speaking at North Bay, in 1908, Sir Wilfrid 
Laurier said: ‘If Providence spares me, and 
the Canadian people leave me and my friends 
at the head of affairs, it will be our duty to 
take up the Georgian Bay Canal as soon as the 
resources of the country permit”; a pledge 
which Sir Wilfrid Laurier renewed in 1910, 
prior to the election, when he said: ‘“ My only 
regret is that the Government cannot commence 
the Georgian Bay Canal to-morrow. I shall be 
very happy if I can see this national enterprise 
accomplished under my administration as Prime 
Minister of Canada.” 

The construction of the Georgian Bay and 
Montreal waterway is not and never has been 
made a party political question. It is a business 
proposition which vitally concerns the trade of 
Canada. The Prime Minister of Canada, Mr. 
Borden, replying quite recently to a deputa- 
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tion from Montreal and Quebec, said: “I can 
assure you that the Government realises the 
national importance of the Georgian Bay 
Canal; and I can promise you that if, after 
careful investigation, we come to the conclusion 
that we would be justified in carrying out the 
work, it will be undertaken, not in the 
interests of one part of the country, but for 
the country as a whole. 

“ Both the Welland and the Georgian Bay 
Canal are worthy of consideration by the 
Government, and will receive that considera- 
tion; and I am sure that if we come to the 
conclusion that both are advisable the resources 
of Canada will be sufficient to carry out both 
undertakings.” 

Mr. Borden’s Government has recently com- 
menced the work of deepening and widening 
the Welland Canal between Lakes Erie and 
Ontario at a cost of upwards of £4,000,000. 
They are also expending large sums in new 
dock and harbour accommodation at Quebec, 
and the improvement of the channel of the 
St. Lawrence up to Montreal. 

The Suez Canal owes its conception and its 
construction to the energy and the optimism 
of Frenchmen. So it was with the Panama 
Canal. That bold venture was designed by 
French engineers, and started with French 
capital. Spain gets too much credit for being 
the birthplace of the great discoverers and 
navigators of the seventeenth and eighteenth 
centuries. France played an: almost equally 
important part. It is, therefore, not sur- 
prising that the French-Canadians of the 
Province of Quebec see better, perhaps, than 
the men in the Far West the real meaning of 
an All-Canadian waterway from the, Great 
Lakes, down the Ottawa and Mattawa Rivers, 
carrying the commerce of the world, in ocean- 
going steamers, to andi from Chicago and the 
Canadian lake ports, to Ottawa, Montreal, and 
Quebec. They do not forget that this was the 
waterway first explored by French navigators 
and Frenéh missionaries two centuries ago. 
In days gone by Sir George Cartier was one 
of these distinguished men, and to-day the 
Hon. Mr. Monk, M.P., who until recently 
held the portfolio of Public Works in Mr. 
Borden’s Ministry, is among the foremost of 
the French-Canadians who advocate the canal. 

Describing and defending his commercial 
policy for the Dominion a year or two ago, 
Mr. Borden, the Prime Minister, said: ‘ Our 
object is to keep Canadian trade in Canadian 
channels, and to continue as much as we can 


N 


258 


the policy of making the tradé run east and 
west.” 

The commercial life of Canada and its 
industrial history are a continuous vindication 
of this doctrine. The three Canadian trans- 
continental railways have based their appeals 
to the Dominion for financial aid on this fact. 
The trade of the Dominion is encouraged by 
the tariff to flow east and west, and not north 
and south. The manufacturers of Eastern 
Canada exchange their wares mainly with the 
farmers in the Western States. How long this 
will last no one can say; but unquestionably 
one of the strongest links binding the east to 
the west will be the Georgian Bay Canal, 
passing from end to end entirely through 
Canadian territory. The canal is an All-Red 
Route under the sole control of the Canadian 
Government. The St. Lawrence, from Montreal 
to the Lakes, is an International Waterway 
under the joint jurisdiction of Canada and the 
United States. 

It will perhaps be convenient if I describe in 
greater detail the route of the proposed canal, 
and at the same time refer to the estimated 
cost of the work, and the various objects 
which the canal will serve. 

The proposed canal is a waterway 449 miles 
long, formed by the Ottawa River and its 
tributary, called the Back River, the Mattawa 
River, then a series of three small lakes known 
as Talon, Turtle, and Trout Lakes. Here 
the canal crosses the watershed. The 
waterway thence passes through the larger 
lake called Lake Nipissing, and lastly continues 
down the French River, which discharges its 
waters into the Georgian Bay on Lake Huron. 
It will be seen by the map that this waterway 
utilises for the greater part of its route a con- 
tinuous chain of natural and existing lakes and 
rivers. Of this distance the artificial waterways 
or canals proper, where heavy works, such as 
locks and cuttings, chiefly rock, have to be 
constructed, represent only thirty miles out of 
the 449 miles of projected navigation. Of 
this long waterway, 332 miles are a natural 
waterway 300 ft. wide and over 22 ft. deep. 

Travellers to Canada by the St. Lawrence 
route will remember that after passing the 
beautiful city of Quebec the steamers continue 
their journey up the St. Lawrence some 170 
miles before they reach the island upon which 
the city of Montreal stands. The Georgian 
Bay Canal starts at Bout de l’Isle, about twelve 
miles below Montreal, and continues up the 
Back River. The company have power to use 
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and enlarge thé Lachine Canal on the 
St. Lawrence side of Montreal, but they 
have selected the Back River route in pre- 
ference to going up the St. Lawrence and 
constructing a new channel in front of the city 
of Montreal for two reasons. One is that it 
would be impossible to accommodate in the 
existing harbour and port of Montreal the 
immense traffic which is likely to pass along 
the canal. In the next place, the building of 
the canal along the Back River will create, on 
the north side of Montreal Island, a new and 
most important commercial frontage. Though 
the city of Montreal is growing rapidly, it is 
growing very slowly compared with what its 
growth will be if the grain trade from the 
Canadian North-West and the produce freight 
from Chicago come along the canal. Ten years 
ago the population of Montreal was about 
250,000. To-day it is more than half a million. 
But Montreal, like Toronto, is a smaller city 
than Buffalo, which owes its great prosperity 
and growth chiefly to the vast trade coming 
to that port from Canadian lake cities. 

I may illustrate the effect upon the growth 
of a city by giving to it the best shipping and 
commercial facilities if I refer to the extra- 
ordinary results which followed the improve- 
ments at the Port of Buenos Aires. Argentina 
is the great rival of Canada in the English 
markets as a grain-growing country. This 
marvellous republic has attracted quite as 
much British capital as Canada has done. 
Twenty-five years ago the Argentine Govern- 
ment decided to convert the whole of the low- 
lying lands of the River Plate in front of the 
city of Buenos Aires for a distance of nearly 
four miles into a succession of docks, ware- 
houses and railroads, which are to-day the 
finest and most modern docks on the American 
continent. The population of the city was 
then only 220,000. The effect has been that 
these works, built and equipped até a cost of 
more than £10,000,000, have so increased the 
trade of the city, and given such an impetus 
to its industries, that the population of Buenos 
Aires is now over 1,400,000. So it will be with 
Montreal if the Ottawa waterway passes through 
that city. Montreal will then be one of the 
greatest cities on the American continent. 

Passing up the Back River, a distance of 
27 miles, the steamers will be lifted at two 
locks and enter the Lake of Two Mountains, 
which is 80 miles long. The canal continues 
along the Ottawa River to the city of Ottawa, 
passing the towns of Oka, Point Fortune, and 
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Hawkesbury, a distance of 129 miles from the 
entrance on the St. Lawrence. Upon this 
section the steamers are lifted up at two further 
locks to a total height of 140 feet above the 
level of the St. Lawrence. At Point Fortune 
and at Hawkesbury there are water powers 
capable of generating 278,000 h.p. electric 
power. The whole of this electric power will 
be readily saleable at remunerative prices in 
the cities of Montreal, Ottawa and Hull, or to 
the factories which will be established, and 
the towns which will spring up, along 
the route of the canal. The total electric 
power generated along the canal by the use of 
water power is estimated at nearly 1,000,000 
effective h.p. This power will be used for 
lighting, traction and manufacturing purposes. 
The Government Commission assert that the 
sale of this power will ultimately, as new towns 
are established, and existing ones grow and 
industries are established, go a long way towards 
paying interest on the total cost of constructing 
the canal. The total number of locks on the 
Georgian Bay Canal will be twenty-three— 
namely, three on the French River on the west 
side of the summit level with a fall of 70 ft., 
and twenty on the east side between Lake 
Nipissing and the St. Lawrence, where there 
is a fall of 633 ft. from the summit over a 
distance of 357 miles. 

The locks will be 850 ft. long, with a width 
of 65 ft., and a depth of 24 ft. of water on the 
cill. For many years the tendency of the 
steamers navigating the Great Lakes has been 
steadily to increase in size. In 1902 the largest 
vessel navigating the Great Lakes was 478 ft. 
long, with a draught of 20 ft., and a carrying 
capacity of 8,500 tons. At the present time 
the largest ship is 617 ft. long, with a eapacity 
of 13,000 tons. The value of the steamship 
tonnage trading on the Great Lakes is estimated 
at £35,000,000. Highty per cent. of this tonnage 
is American owned and American built. For 
four months of the year this immense capital 
lies idle in the ice-bound lakes. The main 
-channels of the canal will be 200 ft. wide, with 
a maximum depth of 22 ft. 

After passing the city of Ottawa, and the 
busy manufacturing town of Hull on the 
opposite side of the Ottawa River, the canal 
continues up the Ottawa River, past the towns 
of Arnprior and Pembroke, till it reaches the 
Mattawa River. Continuing thirteen miles up 
this river, and ascending the Paresseux and Les 
Chines Falls by a series of five locks, the canal 
enters three small lakes called the Talon, Turtle, 
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and Trout Lakes. It is proposed to lower these 
lakes to the level of Lake Nipissing, making a 
cut through the summit level for a distance of 
five miles. This section will be cut through the 
Lauréntian rock. The advantage of cutting 
through the summit is that although it involves 
a greater cost it will convert Lake Nipissing into 
a natural inexhaustible reservoir, providing the 
canal for lockage purposes with a never-failing 
supply of water. 

At North Bay, on Lake Nipissing, extensive 
wharves and grain elevators will be constructed, 
and the canal will be widened to double width. 
At this point the main lines of the Canadian 
Pacific from Ottawa and the Grand Trunk 
Railways from Toronto converge and cross the 
canal, Already the small town of North Bay 
has grown rapidly owing, in a large degree, 
to the prospect of the trade which will come 
to the town by the construction of the canal. 
From Lake Nipissing the canal drops down 
the French River, a distance of eighty-three 
miles, by three locks. On this section there 
are two water powers, capable of generating 
26,000 h.p. At the mouth of the French 
River the steamers enter Georgian Bay, one of - 
the arms of Lake Huron, and then have a 
clear course to American and Canadian ports 
on Lakes Michigan and Superior. 

On the way from the mouth of the French 
River to the Canadian ports of Fort William 
and Port Arthur the steamers will pass through 
the well-known locks of Sault Sainte Marie. 
These locks, some on the American and others 
on the Canadian side, have been from time to 
time enlarged owing to the immense traffic 
passing east and west between Lake Superior 
and Lake Michigan. The tonnage in the year 
1912, passing through these locks, reached the 
enormous total of 72,472,676 tons—being more 
than four times the tonnage which passes 
yearly through the Suez Canal. 

Chicago and Milwaukee have together a 
population of nearly three million people. 
Their export trade is immense. By the 
Georgian Bay Canal route they are brought 
412 miles nearer to Montreal than they now 
are to New York by the Erie Canal route, and 
they become 794 miles nearer to Liverpool 
than by Buffalo and the Erie Canal. What is 
of even greater importance, there is by the 
Georgian Bay Canal route water carriage 
all the way from Chicago to Liverpool or 
London, and grain goods may be sent without 
break of bulk direct to Europe. Recognising 
the commercial importance of these facts, the 
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New York Engineering News remarked some 
years ago :—“‘ Had such a route existed within 
the United States it would have been canalised 
long ago.” Fort William and Port Arthur will 
be brought 282 miles nearer to Montreal by the 
Georgian Bay route than by the Welland Canal 
and St. Lawrence route. 

The time taken to make the journey through 
the Georgian Bay Canal will be 70 hours for 
the 449 miles. This is a little more than the 
distance from London to Edinburgh or Glasgow. 
The average speed of 63 miles an hour may 
seem slow, but it compares not unfavourably 
with that at which heavy goods are carried 
by the Canadian and the American railways, 
and, for the matter of that, even by British 
lines. 

Various estimates have been made of the 
cost of constructing the canal. The works, if 
undertaken simultaneously from end to end, 
which would be a somewhat costly method of 
procedure, would probably take seven years to 
complete. It must not be forgotten that much 
of the work would have to be suspended during 
the four winter months. 

The cost must always depend to a very great 
extent upon the price of four main items at 
the time the works are being built. These 
items are, land, labour, material, and money. 
Public works of great magnitude in Canada are 
now on the eve of completion, and when these 
are finished there will be a large supply of 
labour waiting employment. The Grand Trunk 
Pacific Company will shortly finish their through 
railway to the Pacific coast. The Canadian 
Northern Railway Company is also nearing the 
end of its extensions in the west, while the Trans- 
continental Railway will be finished this year. 

Land in Canada does not grow cheaper as 
the years go by. Towns grow like magic upon 
lands which only a few years ago were bare 
prairie. People there also, as in England, 
have an awkward habit of building houses and 
factories just on the centre line of any public 
work the plans of which become known. 

The Government of Canada has taken the 
precaution of having a very detailed survey 
made of the canal, with a careful estimate of 
cost. This engineering work, put in hand 
by Sir Wilfrid Laurier, cost the Canadian 
Government nearly £200,000 and took four 
years, from 1894 to 1898, to complete. The 
money, however, was well spent, although it 
undoubtedly delayed the building of the canal. 
The Canal Company have also had their surveys 
and estimates of cost made by experienced 
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engineers. Making allowance for some difference 
in mode of construction, and also for a different 
estimate of cost of labour, these estimates are 
not very far apart. 

It will be safe to say that the cost, excluding 
the payment of interest during construction, 
and also excluding the cost of building the 
electric power-houses, which will be erected 
as the demand for power arises, will be well 
within $150,000,000, or £30,000,000. The 
estimate of the Canadian Government is about 
$120,000,000, or £24,000,000. 

The Panama Canal, which is 46 miles 
long, will probably cost the United States 
£80,000,000. The capital of the Suez Canal, 
100 miles long, is about £22,000,000. The 
£20 shares of the Suez Canal sell for £190. 
The estimated cost of the Channel Tunnel, 
about 35 miles, exclusive of the works of the 
connecting railways, is estimated at £16,000,000. 

The Georgian Bay waterway cannot be built 
without the financial aid of the Dominion. But 
as I have already intimated, it has been the 
policy of Canada for the last forty years to 
assist very materially the great public works 
of the country, sometimes by a subsidy in land 
or money, and sometimes by guarantee. The 
land grant to the Canadian Pacific Railway 
was 25,000,000 acres, and their value to-day 
exceeds the cost of the Georgian Bay 
Canal. Canada can well afford to build the 
canal. The Dominion spends a very small 
sum on her army. There is not a fort or a 
gun along the whole stretch of the boundary 
line between Canada and the United States. 
At present she spends little on her navy. The 
exports and the imports of the Dominion are 
growing marvellously. In 1908 they were 
$571,268,769, in 1912 they rose to $874,637,974, 
an advance of 53 per cent. in four years. 
During the same years the revenue rose from 
$85,098,404 to $136,108,217. If the canal 
were started at once, by the time it was 
completed the gross trade of the Dominion 
will, if if progresses in future as it has done in 
the past, exceed $1,200,000,000, and the popula- 
tion will be more than nine millions. 

The revenue of the canal will arise from the 
carriage of wheat, corn, and other cereals from 
the west; of timber and forest products, 
including pulp and pulp-wood from the forests 
opened up by the building of the canal; of 


coal, iron, and other minerals; building 
material and general merchandise which 
cannot be carried profitably by rail. It is 


calculated that this traffic will amount to a 
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total of at least 18,000,000 tons a year. The 
factories along the canal will get the raw 
materials of trade in by water; they will send 
away the finished manufactures by rail, a 
commercial transaction which will suit both 
railway and canal. 

The revenue from such tonnage, estimated 
at 50 cents per ton, will be £1,800,000. 
Deducting the working expenses of £200,000, 
there will be a net return of 43 per cent. upon 
an’ outside cost of £30,000,000. 

To this figure will have to be added £1 
profit upon every h.p. of electric current 
sold—a revenue which the Government 
engineers rightly state will alone suffice to 
cover ultimately a large part of the interest 
upon the cost of the canal. | 

The financial advantage arising from the 
building of the canal to the general trade and 
commerce of Canada will far exceed the direct 
results to the owners of the canal. The 
building of the Suez Canal and the con- 
struction of the dams upon the Nile brought 
to Egypt a prosperity and revenue by far 
exceeding the mere return upon the cost of 
these enterprises. The increment in value 
which was given to the lands of Western 
Canada by the building of the Canadian Pacific 
Railway far and away exceeded the profits 
which the proprietors of the railway company 
reaped. Every cent which the building of 
the Georgian Bay Canal knocks off the cost 
of transporting the grain of the North-West 
to the markets is a gain to the commerce of 
Canada. One cent a bushel saved annually 
to the farmer in transport makes a difference of 
$3,000,000. There is, as I have already said, 
no means of transportation in the world cheaper 
than water. Carriage by rail costs just six times 
more than by water. A canal has no costly 
road bed to keep in repair. There are no steel 
rails and sleepers to relay. There are no 
stations to man; no telegraph wires and fences 
to maintain. 

To summarise what I have said, the friends 
of the Georgian Bay Canal claim for this 
waterway— 

(1) That the canal follows an All-Canadian 
route, passing for its whole length through 
Canadian territory and interfering with no 
international waters. 

(2) That it is the most direct and the shortest 
route from the Canadian grain ports of Lake 
Superior, and from the cities of Chicago and 
Milwaukee, to Montreal and to the ports of 
Europe. 
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(8) That the building of the canal will convert 
the valleys of the Ottawa and the Mattawa 
Rivers into one vast industrial centre, where 
there will be the cheapest form of transport, 
namely, water, and the cheapest form of power, 
namely, electricity generated by water. 

(4) That the flow of traffic through the canal 
will, to an extent impossible to estimate, increase 
the trade, the population, and the wealth of the 
cities of Quebec and Montreal; and will make 
the city of Ottawa and the town of Hull ports 
for ocean-going ships. 

The name of Sir John Macdonald will for 
ever be associated with the building of the 
Canadian Pacific Railway. The Grand Trunk 
Pacific and the Trans-continental Railway owe 
their existence to Sir Wilfrid Laurier. The 
Georgian Bay Canal may possibly be the great 
national work associated in years to come with 
the name of the present Prime Minister of 
Canada, Mr. Borden. 


THE SECRETARY announced that the discussion 
would be adjourned to a date to be subsequently 
announced, and invited all those who had attended 
the meeting to be present on the second occasion, 
together with as many friends as possible who 
were interested in the Dominion of Canada and 
the large and important project described in the 
paper. 


NINTH ORDINARY MEETING. 


Wednesday, February 11th, 1914; EDGAR 
L. WATERLOW, M.A., in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Dewhurst, John B., Changchow, Honan Province, 
North China. 


Ogle, Christopher, M.A., Austin Friars House, Old 
Broad-street, E.C. 
Patterson, Professor Thomas Leon, M.A., Univer- 


sity of Maryland, Lombard and Greene Streets, 
Baltimore, Maryland, U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Davis, Robert Henry, Sur- 


biton, Surrey. 

Huffman, R. B., Canadian Northern * Railway 
Company (Construction Department), Sudbury, 
Ontario, Canada. 


29, Lovelace-gardens, 


Row, Trichinopoly Casava Ranganatha, Srirangam, 
P.O., Trichinopoly, South India. 

Washington, William De Hertburn, 267, Fifth 
Avenue, New York City, New York, U.S.A. 
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The paper read was— 


THE HISTORY OF COLOUR 
PRINTING. 


By R. A. PEDDIE. 


FIFTEENTH CENTURY. 


The use of inks other than black and red was 
very rare by the early printers. In fact before 
1500 it is difficult to discover printers who used 
them, and still more difficult to find copies of 
the books in which they appeared. Even the 
use of red is uncommon in the earliest days of 
the art. Curiously enough, however, the book 
which is generally looked upon as the first work 
printed with movable type, the 42-line Bible, 
has some initials which are printed in red and 
not written. Only a few are printed, the rest 
being filled in by hand. 

There is no doubt that the earliest printers in 
Mainz felt that it was necessary to produce 
books that would compete with the manuscript 
books written in the scriptorium. Fust and 
Schoeffer, who, according to the latest researches, 
were probably the printers of the 42-line 
Bible, prove this point by the series of books 
they issued from 1457 onwards, which contain 
decorative initial letters printed in red and blue. 
The 1457 Psalter is the most famous of these 
books. Occupying the unique position of being 
the first book to possess a record of its printers’ 
names and its place of publication; it also takes 
rank as the first dated book. The colophon 
gives all these details. 


COLOPHON OF THE PSALTER oF 1457. 
Translated from the original Latin. 

‘<The present copy of the Psalms, adorned with 
beauty of capital letters, and sufficiently marked 
out with rubrics, has been thus fashioned by an 
ingenious invention of printing and stamping 
without any driving of the pen, and to the 
worship of God has been diligently brought to 
completion by Johann Fust, a citizen of Mainz, 
and Peter Schoeffer, of Gernsheim, in the year 
of the Lord 1457, on the vigil of the Feast of 
the Assumption.” 


The decorative initials of this work have been 
a subject of controversy for many years. 
Whether they were printed from the forme, the 
red and blue parts being inked separately, or 
whether they were stamped in after the page 
was printed has never really been settled, 
although the best authorities incline now to 
the side of the stamping. In order to settle the 
question finally it would be necessary to have 
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several copies to compare, and as this is almost 
impossible we must take the views of the experts 
who have been able to examine the copies 
closely. By whatever means they were pro- 
duced there is no doubt that the initials were 
impressed, and therefore the 1457 Psalter 
ranks as the first example of colour printing 
and the first book containing decorative initials. 
Schoeffer continued to use these two-colour 
initials for many years, the last book from his 
press in the British Museum to contain them 
being a reprint of the Psalter in 1490. But 
elsewhere in Europe we look vainly for any 
rival in use of colour for nearly thirty years 
after the issue of the first Psalter in 1457. 

Erhard Ratdolt, of Augsburg, who printed at 
Venice from 1476 to 1485, used colour to print 
the diagrams in the De Sphaero of Sacro Busto 
in 1485. One of these diagrams is printed in 
red, yellow, and black. The edition of 1480 has 
these diagrams coloured by hand. 

One or two similar works were issued at 
Venice by other printers after the return of 
Ratdolt to Augsburg, probably with the assist- 
ance of his workmen. 

Chronologically the next book to be illustrated 
in colour is English, the Book of St. Albans, 
printed by the mysterious schoolmaster in 
the year 1486. The Book of Coat Armour, 
forming part of this work, is illustrated with 
woodcuts of armorial bearings which are printed 
in as many as three colours—red, blue, and 
brown. Yellow was occasionally added, but by 
hand. This book was the first English speci- 
men of the use of coloured inks, and for more 
than two hundred years was also the last. 

On Ratdolt’s return to Augsburg in 1486-87 
he resumed the experiments in colour printing 
which he had begun at Venice. The Obsequiale 
Augustanum of 1487 has the arms of the See 
printed in black and coloured by red and bistre 
blocks. In 1491 he issued the first of a series 
of missals for various dioceses, in several of 
which the Crucifixion cut facing the Canon of 
the Mass was printed in four colours. These 
Crucifixion cuts are well known in earlier 
editions of various missals, but they were 
always hand-coloured until Ratdolt’s time. 

One of the two known specimens of colour 
printing in France during the fifteenth century 
occurs in a Book of Hoprs printed in 1490 by 
Jean du Pré at Paris. The cut in the centre of 
the page is in one colour and the border in 
another. The tints used were green, brown, 
and red. A facsimile will,be found in “ Biblio- 
graphica,” Vol. III. The other instance is also 
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in ope of du Pré’s books and is very similar in 
character. 

In this rapid survey of fifteenth century 
colour printing I have taken very little account 
of the use of red ink. Its use was of course 
very great, especially in liturgical works. Some 
printers, too, were fond of printing their colo- 
phons in red, and Ratdolt, had a habit of 
printing his mark in red and black, a kind of 
prefiguration of the chiaroscuro of the next 
century. 

SIXTEENTH CENTURY. 

In the early years of the sixteenth century 
a new method of colour printing arose, 
chiaroscuro. In this process a black key-block 
was supplemented by tint blocks in the manner 
shown by Papillon (Vol. II.), who gives a series 
of progress plates. There is some controversy 
as to the inventor, Italy claiming it for Ugo da 
Carpi, and Germany for Jost de Necker. The 
date of the earliest prints of this character is 
circa 1508-10. 

A printer at Erfurt, Hans Knapp, a few years 
later than this was using a red block to colour 
a black outline in the same way that Ratdolt 
printed his mark at Venice in the eighties of 
the previous century. There are several books 
in the British Museum dating about 1514-20 
which have the borders on the titlepage printed 
in this manner, and I am able to show you 
to-night a very interesting specimen of his 
work in the woodcut title of the “De Raptu 
Proserpinae,” of Claudianus, printed by him 
in 1514. This is the only example I have been 
able to trace of a picture being printed in this 
manner, the other instances appearing in connec- 
tion with borders and other decorative work. 

The chiaroscuro woodcuts produced in 
Germany during the first half of the sixteenth 
century are exceedingly interesting. Such 
artists as Altdorfer, Wechtlin, and Burgmair 
produced work printed in as many as five tones. 

The principal Italian artists working in 
chiaroscuro were Ugo da Carpi, Antonio de 
Trento, and G. N. Vicentino. As a general 
rule these engravers worked from designs 
supplied to them by the artists. 

Another process used during the sixteenth 
century was stencilling. This was no doubt 
used principally for the manufacture of playing 
cards, but prints exist in which the colours 
have been applied in this manner. 

A few cases occur of typographical colour 
work during the sixteenth century, but they 
are very few. The use of red was of course 
general, but there is one case of a title in red 
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with a woodcut border printed in blue. This 
occurs in Leo’s ‘Opus Quaestionum,” printed - 
in 1523 at Venice by B. and M, de Vitali. 


SEVENTEENTH CENTURY. 


The seventeenth century shows very little in 
the way of colour printing. A book published 
at Milan in 1627 by J. B. Bidelli contains some 
anatomical plates printed in two reds and a 
black which show the veins. The author was 
G. Aselli, and the title of his book was “ De 
lactibus.” 

About the same time printing from copper 
plates in colour began. This of course is 
intaglio work, and of this early period very 
few specimens are known. The names of 
Herculus Seghers and Peter Lastman are 
associated with this process. 

There appears to be no doubt that these 
early workers only used one colour in addition 
to black, any others required being added by 
hand. 

A process of colour printing was described 
by the well-known engraver Abraham Bosse in 
his work on copper-plate engraving published 
in 1645, but no prints are known to have been 
produced. 

The most important colour printer of this 
period is Johannes Teyler, of Nijmegen. His 
work is only known from a collection in the 
British Museum, which contains no less than 
185 prints, each printed in colours from intaglio 
plates at one impression. Teyler claims on one 
of these prints to be the inventor of the art of 
printing several colours from one plate at one 
impression, and as nothing has been traced 
previous to his work this is probably true. 

To this period may be credited the invention 
of marbling paper. The earliest patent is dated 
1724, but the process is believed to go back at 
least some thirty years from this date. 


EIGHTEENTH CENTURY. 


The eighteenth century is without doubt the 
century of colour printing. The old processes 
already described were practised or revived and 
new methods were invented, some of them of 
the greatest importance in the history of 
the art. 

An interesting specimen of typographical 
work in colours is to be found in the works 
of Raymond Lull, published at Mainz in eight 
volumes, 1721-42. The principal diagrams are 
printed in four colours in addition to black. 

A great event of the early years of the 
century was the invention by J. C. Le Blon 
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of the three-colour mezzotint process. Having 
grasped the principle of the three primary 
colours, he proceeded in the same way as the 
three-colour printer to-day, only without the 
aid of the camera, to dissect the picture to 
be copied into its primary tints. Then engraving 
a mezzotint plate for each of these, he printed 
them in their appropriate inks, producing the 
complete colour effect of the original picture. 
Le Blon although a German worked in England, 
and no less than 10,000 impressions of his prints 
must have been made, but less than one hundred 
are known to be in existence to-day. Published 
at prices ranging from 10s. to £1, they now 
produce something like £250. Le Blon failed 
to make a financial success of his process in 
England, and went to the Continent, finally 
arriving in Paris, where he died in 1741. His 
process was used by others afterwards, notably 
by Gautier Dagoty, a specimen of whose 
‘Observations sur l'Histoire Naturelle” I am 
able to show. lLasinio used this process in 
Florence about 1789, when a series of portraits 
of painters to the number of about 350 were 
issued. Amongst the portraits is one of Edouard 
Gautier Dagoty, who is described as the inventor 
of engraving in colours! 

Another experimenter in England at this 
time was Edward Kirkall, of Sheffield, who 
came up to London in 1718 and worked on a 
combination process in which the basic plate 
was a mezzotint, the colours being applied by 
wood blocks in the chiaroscuro manner. He 
also printed from a mezzotint plate in colours 
at one impression, a manner which was to 
become quite common before the close of the 
eighteenth century. In France Kirkall’s chia- 
roscuro method was adopted by Le Sueur, who 
published a collection of prints in 1729. Some 
of these prints are in the pure chiaroscuro style, 
but, most have an etched plate for the outline. 
These combination processes in which etching 
or mezzotint were used in conjunction with 
tint blocks nearly pushed the pure chiaroscuro 
style out of existence, but a revival of the old 
style took place in Italy owing to the interest 
of Count Zanetti, of Venice, and still more to 
the work of J. B. Jackson, perhaps a pupil of 
Kirkall. He was in Venice about 1731, and 
obtained the patronage of the British Consul, 
the famous Joseph Smith, whose collections 
were bought for George III. He there produced 
a series of chiaroscuro prints. Later he developed 
the use.of brighter colours than those ordinarily 
used. The specimen exhibited is a crude 
and probably early example of his work. On 
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Jackson’s return to England in 1746 he devoted his 
attention to the manufacture of paper-hangings. 
On the Continent, Dietrich in Germany and 
Papillon in France had been at work in 
chiaroscuro during this period. 

With John Skippe, an English amateur, the 
story of engraversin chiaroscuro comes to an end. 

We now come to the copper-plate prints in 
colours produced at one impression. The 
reintroduction of stipple engraving in the 
middle of the eighteenth century led to a great 
public interest, and the French engravers 
François and Bonnet, made experiments in 
using it for colour printing. They went so far 
as printing in three colours from as many 
plates, but ib was reserved for an Englishman, 
W. H. Ryland, to develop the method of 
printing colours from the single plate. The 
inventor of this process appears to have 
been one Robert Laurie, who communicated 
to this Society in 1776 the method of inking 
the plate with stump brushes, and the Society 
awarded him a prize of thirty guineas. I 
trust that the Society still possesses the speci- 
mens then sent in. In spite of the immediate 
success of the new method, Ryland fell into 
financial trouble, forged a bill, and ended his 
days at Tyburn. During the last quarter of the 
eighteenth century, mezzotints, stipples, and 
occasionally line engravings were produced in 
colour in large numbers, and in recent years 
these prints have been collected to such an 
extent that good specimens are only obtainable 
by millionaires. 

One other intaglio process used extensively 
for colour printing remains to be mentioned. 
The aquatint method was invented by J. B. 
Le Prince about 1760. It was first applied to 
colour work about 1768 by Ploos van Amstel of 
Amsterdam. 

The early aquatints in colours are printed 
from separate plates, one for each colour. In 
England many were printed from the single 
plate in the same manner as the stipples and 
mezzotints, and later we find the aquatint 
hand-coloured. These hand-coloured aquatints 
were very common in the early years of the 
nineteenth century. 

An interesting but most mysterious process 
was that invented by Joseph Booth and ex- 
ploited in London by the Polygraphic Society 
(circa 1784-94), The Society purchased a 
series of oil paintings to be reproduced by their 
process, and copies were sold at prices varying 
from 24 to 20 guineas. But although some 
hundreds of reproductions were made no one 
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at this time is able to say how they were 
made, although it has been suggested that 
Matthew Boulton’s alleged ‘“ photographic in- 
vestigations ” may have had something to do 
with them. 

William Blake’s works produced by himself 
in colour were surface printed etchings. He 
wrote and drew on the copper with an acid 
resist and then etched the plate. 


NINETEENTH CENTURY. 


The first quarter of the nineteenth century 
saw a revival in a new form of the old 
chiaroscuro process, and the introduction of 
an entirely new process, namely, chromo- 
lithography. 

William Savage was responsible for the 
revival of chiaroscuro, and he published a 
series of prints in his work, ‘‘ Decorative 
Printing,” 1818-23. In addition to these 
tinted pictures there are some colour prints 
from wood-blocks reproducing paintings. One 
of these is built up by no less than thirty 
printings. It illustrates Collins’s ‘Ode to 
Mercy.” Savage was the recipient of a silver 
medal and the sum of fifteen guineas from this 
Society in 1825. He wrote to the Society on 
January 19th, and sent with his letter some 
specimens of his work. 

The new art of lithography, which had been 
invented in the closing years of the eighteenth 
century by Senefelder, was soon used for colour 
work. In 1808 there was published at Munich 
Diirer’s Prayer Book, in which several coloured 
inks were used, although not on the same page. 
Senefelder himself used coloured inks. J. A. 
Barth, of Breslau, claims to be the first to 
print colours from stone in his ‘‘ Pacis Monu- 
mentum ’”’ of 1818. There is in Senefelder’s 
‘‘Complete Course of Lithography,” published 
in Germany and England in 1818-19, a re- 
production of an initial from the 1457 Psalter, 
printed in red, blue, and black. Engelmann, 
who had opened the first permanent litho- 
graphic printing-house in Paris, took out a 
patent for printing lithographically in colours, 
and called it chromo-lithography. This pre- 
vented other workers in the same field from 
using the same name, and so we find 
Hullmandel and others using the expression, 
“ Printed in Colours.” Hullmandel had been 
making many experiments in the improvement 
of the art of lithography,* and in 1888 illustrated 


* A volume of his experimental prints in lithotint, with 
his MS. notes, can be seen in the Typographical Library, 
St. Bride Foundation. 
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Howard’s ‘‘ Colour as a Means of Art” by a 
new process. All early chromo-lithographs were 
in flat tints (with the possible exception of 
Hullmandel’s 1838 prints just mentioned), and 
it was not until after 1848 that the super- 
imposition of colours became a recognised 
method of printing. 

In dealing with the nineteenth century as far 
as possible in a chronological manner, I am 
now obliged to return to the early thirties and 
refer to George Baxter. He was the son of a 
printer at Lewes, an artist by instinct and an 
engraver by profession. The first plate with 
his name was in Horsfield’s “History of 
Sussex,” and is in chiaroscuro, printed in three 
tints of sepia and in oil. This was published 
in 11835, but had been printed some time 
previously. His first colour prints were issued 
in 1834 as illustrations to Mudie’s ‘“ Feathered 
Tribes,” and from this date to 1860 his produc- 
tion was fairly continuous. Baxter’s method 
was to use a key-plate in black, generally in 
intaglio, using etching, mezzotint, or aquatint 
as the case warranted, and to colour the impres- - 
sion by wood or metal blocks, one for each tint. 
For some years Baxter was the most important 
colour printer, after Savage’s wood-block colour- 
work had failed to achieve success, and before 
chromo-lithography arrived at its height. 

From Baxter’s retirement in 1860, and in 
some cases previously, his process was worked 
by licensees, some of whom, Messrs. Kronheim, 
Dickes, Bradshaw and Blacklock, and Le Blon, 
attained considerable proficiency. But few new 
plates were produced to equal Baxter’s own 
work. He had a wonderful manual dexterity 
and an eye for colour, both of which were unique, 
and in its particular manner his work remains 
unsurpassed. 

The works on ornament and decoration of 
Henry Shaw in the forties were nearly all 
illustrated in colours by various processes, 
including chromo -xylography and aquatint. 
The Chiswick Press was responsible for several 
of these, and its colour work from wood-blocks 
was recognised as good. In 1847 the same 
printers produced a ‘“‘ Euclid ” in colours which 
is rather more striking in appearance than 
useful to the student. 

This period was peculiar for the great number 
of rival processes of colour printing which 
sprang up. A mere mention must suffice for 
most of them. Charles Knight’s “Illuminated 
Printing,” patented in 18388, was a reversal of 
Baxter’s method, as Knight printed his colours 
first from metal plates and then added an 
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impression from a wood-block. George C. 
Leighton was engaged in colour printing as 
early as 1848, but the best prints with the 
name of Leighton occur in the fifties. His 
name is well known in connection with the 
Illustrated London News, the first coloured 
plates for which he produced-in 1855. Some of 
Leighton’s work was produced. from wood- 
blocks alone, but frequently an aquatint base 
was used, somewhat in the style of Baxter. 
The two most effective English -workers in 
chromo-xylography were Edmund’ Evans and 
Benjamin Fawcett. The latter is a: striking 
instance of unaided genius working alone and 
producing effective work. His illustrations to 
Morris’s “ British Birds ” will alone suffice to 
keep his name in ‘the annals of great colour 
printers. The book illustrations of Edmund 
Evans are perhaps the best examples of pure 
wood-block colour work carried out in this 
country. 

The most typičal work of Evans in later 
years have been the books of Walter Crane, 
Kate Greenaway, and Randolph Caldecott, 
specimens of whose works are on show, 
together with some earlier productions for 
the purpose of comparison. 

- Chromo-xylography is not prominent in the 
colour work of the Continental printers. But 
there is one exception. The firm of Knöfler, 
of Vienna, founded about 1856, has produced 
work of the highest character by this ‘process. 
Religious prints of all kinds have been their 
speciality, and the transparency of the colours 
and the general beauty of their work gives the 
firm a very high place among colour printers. 

To return to chromo-lithography. By 1850 
the problem of the super-imposition of colours 
= had been solved and the art started on its 
triumphal course. In 1856-57 Lemercier, of 
Paris, printed an edition of the “ Imitatio Christi ” 
for which illuminated borders were copied from 
early manuscripts and every page was decorated. 
In England Owen Jones was working on his 
“Grammar of Ornament.” It was printed by 
Day & Son, who were at this time the leading 
chromo-lithographers in London. 

The most important non-commercial applica- 
tion of chromo-lithography was begun in 1856 
by the Arundel Society, who issued prints of 
Italian frescoes until quite recent years. They 
were not all printed in England, some well- 
known German firms producing many of the 
later prints. 

The: “‘ oleograph,” a rather distressing form 
of the chromo-lithograph, was of German origin. 
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The finished print was thickly coated with 


varnish and then passed between patterned 
rollers giving the impression of canvas. 

The period from 1880 to 1890 was one of 
experiment of every kind. Processes by the 
dozen were born and died. Colour prints were 
produced in the main by chromo-lithography 
or chromo-xylography. The half-tone process 
had been invented and everything was ready 
for its application to colour work. Photo- 


graphy’ had been applied to lithography for 


many years, and in 1883 William Griggs 
suggested three-colour . photo-chromo-litho- 
graphy, and a specimen print by him appears 
in Hodson’s “ Art Illustration.” It is within 
the memory of all of us how this preliminary 
essay of Griggs’s resulted in the magnificent 
reproductions which his firm afterwards pro- 
duced for the India Office, British Museum, 
and other public bodies. 

The first attempt at photographic dolon: 
work was made by Messrs. Goupil, who by a 
secret process printed photogravures in colours 
as early as the seventies. This process appears 
to have been based on one invented by 
Woodbury, the inventor of the Woodbury- 
type. This, like the other secret process 


-belonging to the Rembrandt Company, is 


an intaglio method. Photogravure plates are 
frequently printed from in colour by the old 
eighteenth century method of inking the plate 
with all the colours and printing at one im- 
pression. The facsimiles of the paintings of 
G. F. Watts have been produced by Messrs. 
Emery Walker in this manner. Before leaving 
photogravure it must be mentioned that con- 
stant attempts have been made to print photo- 
gravures in colour by machine. This process 
has been adapted to fast rotary printing in 
monochrome, and flat-bed machine photogravure 
is common; but with the exception of a few 
experiments machine-printed . photogravure in 
colours belongs to the history of the future, 
and is therefore outside the scope of this paper. 

Taking the photographic processes in the 
order of their development, I now refer to collo- 
type, which bears very much the same relation 
to lithography that photogravure does to intaglio 
engraving. Experiments with a view to using 
collotype for colour printing were made by 
Albert in Munich and Husnik of Prague in 
the early seventies, and the State Paper Office 
in St. Petersburg was producing colour collo- 
types by 1878. H. W. Vogel introduced colour- 
sensitive photographic plates about this time, 
and prints in collotype by this means were 
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extensively made in Germany in the late 
eighties. Several firms in England adopted 
the process about 1890, among them Messrs. 
Waterlow & Sons. In 1890-91 this firm 
produced some very excellent work, but the 
process was not suitable for the English 
climate, and the introduction of the three- 
colour half-tone resulted in its abandonment 
as far as rapid commercial work was con- 
cerned. Of recent years collotype colour work 
has again come to the front, principally on 
the Continent, although a few English firms 
have done very well with the process. 

The half-tone three-colour process is the inven- 
tion of an American, F. E. Ives. He exhibited at 
the Philadelphia Exhibition of 1885 prints made 
by this process, but thought so little of it that 
he did not trouble to patent it. At that time 
the colour filters and the half-tone screens were 
comparatively imperfect, and commercial work 
was still some distance off. Not until 1891 was 
any commercial work put forward, and in the 
latter part of this year several English firms 
took the process up. I am showing to-night 
one of the first three-colour prints produced in 
this country. It is a plate representing the 
famous racehorse that won the Derby in 1890. 
This was produced by Messrs. Waterlow & Sons 
in February, 1892, as a supplement to the paper 
Land and Water. The completed print is 
accompanied by prints of the separate colour 
blocks. The improvements in the process that 
have taken place since that time are purely 
technical, the character of the process remaining 
the same. A development has taken place by 
the addition of a fourth colour, a black, to give 
more depth to the print. This is perhaps used 
more on the Continent than in this country. 


THE Present Day. 


A rapid survey of the colour processes of to-day 
reveals the fact that nearly every one of the 
methods I have detailed is still in use. We 
have no difficulty in finding letterpress printing 
in colours; the colour intaglio etchings, mezzo- 
tints, and stipples of the eighteenth century 
have been revived and are being turned out by 
the same method of inking and printing at one 
impression. Chromo-lithography has received a 
new lease of life by the discovery of the offset 
process, by which many of the difficulties of 
lithographic printing are swept away. Wood- 
block work we find used in the Coronation 
memorial volume in 1904 to colour the half- 
tone outlines. As mentioned before, collotype 
has been revived, and machine-printed colour 
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photogravure is a commercial possibility of the 
immediate future. It is the hope of everyone 
who has the true interests of ‘‘The Book” at 
heart that a process will be developed suitable 
for commercial purposes which will allow 
illustrations to be printed upon decent paper. 
During the domination of the half-tone colour 
process we have suffered very severely from 
books which do not last owing to the so-called 
‘art’ paper they are printed on. 

In this short account of the history of colour 
printing from 1456 to the present day it has 
been impossible to refer to many most interest- 
ing processes and methods which have been 
introduced from time to time. I cannot do 
better than refer those who wish to know more 
about the subject to the most interesting and 
valuable book by Mr. R. M. Burch, entitled 
“ Colour Printing and Colour Printers,” in which 
the history of the art is very fully dealt with. 

The exhibits I am enabled to show you to- 
night are mainly the property of the Typo- 
graphical Library belonging to the Governors of 
the St. Bride Foundation. I am also indebted 
to Mr. R. M. Burch for some rare specimens. 


DISCUSSION. 


THE CHAIRMAN (Mr. Edgar L. Waterlow), in 
opening the discussion, commented on the time 
and trouble devoted by the author to the subject 
of his paper, and on the fine examples with which 
that paper had been illustrated. The present-day 
printer found it impracticable to delve into the 
history of the art he was practising to-day; 
commerce precluded such a course, and only 
the specialist with leisure could show how the 
art was built up or could indicate the line of 
improvement for future generations. Mr. Peddie 
had accumulated much food for thought. The 
title of the paper itself caused the speaker to 
reflect on the comparative ignorance of master 
printers of their own trade. There was so much 
to know; paper, ink, letterpress printing, litho- 
graphic printing, collotype printing and block- 
making were some of the many things which called 
for knowledge. To these should be added an 
acquaintance with the best machinery to use for 
the achievement of the best economy and the 
production of the best work. The speaker referred 
also to the knowledge of binding and of chemistry, 
the latter being applicable in connection with 
cheque and bank-note printing. There were, more- 
over, matters like engraving to be considered, 
together with questions concerning rates, taxes, 
Factory Acts,and labour. Mr. Peddie’s paper was a 
history, and therefore difficult to criticise. He could 
assure the audience that scarcely any expert printer 
in London, or in England, could explain the building 
up of many of the specimens which the author 
had shown. Even the specialists in the historical 


“oN 


968 


aspect of -the matter were not always certain. 
Further, the writer of the history of an. art was 
liable to bias in favour of some particular variety 
of that art for different reasons. The claims of 
inventors were not infrequently obscured by the 
partiality of historians, the most clamant often 
gaining the greater prominence. The author had 
referred to Mr. Ives, of Philadelphia, -as being 
credited with the invention of the three-colour 
process; but Mr. Ives was one of four men who 
were experimenting between 1869 and 1888. The 
others were Dr, E. Vogel, Dr. Albert, of Munich, 
and a Mr. Kurtz, of New York. The speaker 
believed that the real inventor was one of the 
‘doctors he had named. He was also under the 
impression that his own company were the first to 
utilise graining in three-colour work, to give it the 
appearance of canvas; the suggestion, he believed, 
emanating from him. The same ideas were. often 
simultaneously evolved. He once, submitted to 
an expert a scheme for the improvement of the 
l machinery used in multi-colour printing, only to 
find that the scheme already existed. For these 
reasons, and for others, he objected to too much 
` certainty with regard to the origin of such develop- 
ments. He regretted to observe, from Mr. Peddie’s 
account of colour printing, that the French and 
Germans were in advance of the English in 
discovery and experiment. England should push 
ahead. The Germans showed perseverance and 
thoroughness, whereas Englishmen were perhaps 
being too much urged. by the hustling tactics 
of their American cousins. In Germany 
the speaker had recently seen a marvellous 
exhibition of colour printing. In that country 
schools were provided where the students could 
study the history of the art and experiment on 
improvements. Here we had technical schools, 
but money and facilities for experimental work in 
the different trades were not provided. There 
were, of course, materials other than paper 
utilised in colour printing, such as calico and 
similar manufactured fabrics, linoleum, and even 
metal. He would like to refer to the Orient in 
relation to colour printing. China was a country 
to which we owed more, perhaps, than we realised. 
That country made paper in the year a.p. 105. 
This was boiled paper, felted together. It was 
usual to attribute the origin of paper to Egypt, 
because the word was derived from. papyrus, but 
the Chinese made the real pulped paper, papyrus 
consisting merely of reeds pressed together. It 


was quite possible, too, that colour printing © 


originated in China; a question he would ask 
Mr. Peddie to investigate. It might interest 
members to know that pickle labels were the 
means of distributing most widely the colour 
printing of the civilised countries. The Laplanders 
and: black races of Africa, indeed all known 
nationalities, imported pickles, and the more 
savage the country the brighter the colours of the 
labels. Of curse colour printing was a matter 
of taste, as evidenced’ by some using wallpapers, 


whereas others ‘would have nothing but. distemper 
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modern colour work. Sir John Millais doubtless 


‘probably: a lost. art. 


.of the collotype process, 
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Handwork -was sacrificed in 


felt that his art had been to some degree degraded 


when he first saw the coloured reproduction of 


“Bubbles.” The artist was inevitably a sufferer 
pecuniarily from cheap colour prints. The 
half-tone and three-colour. processes had practi- 
cally eliminated the hand engraver. Portrait 
engravers, very rare in London, were now found 
chiefly among French and Germans, and the 
high-class or artistic wood engraver was dying 
out. Moreover, the advance of science would 
probably before long deprive the present-day artist- 


lithographer. of his living. It ‘seemed likely also 


that the master printer would in future deter- 
mine whethér a picture was good or not, 
thérest being a: matter of mechanical. process. 
The zauthor had alluded to Baxter’s process, now 
Baxter studied the questions 
of paper and ink very closely; and while. the paper 
could still be made according to his process the ` 
secret process he used for his inks was lost. An — 
inspection of Baxter’s own work, and that of his 
licensees, would show that the latter used an 


inferior ink. The detail in Baxter's work was 
‘marvellous, particularly in his little prints. To 


turn to machinery and invention of processes, the 
speaker had frequently been shown processes 
which, excellent in themselves, never saw the 
light of day; they were too costly and too slow, 
requiring mostly that the man who worked 
them should himself be an artist. The author 
had shown a specimen of the work of the 
speaker’s company, with regard to which he 
would point out that the ink used in 1890 was 
fleeting in character, it not then being possible 
to obtain a proper ink for three-colour printing ; 
since then, and now, the firm made its own 
ink, with satisfactory. results. The paper, a most 
important factor, did not last, as there was too 
much clay used now, and most of the materials 
used in the manufacture were liable to be destroyed 
by time. Points to be observed were the expansion 
and contraction of paper at different temperatures 
and moistures, and its power to absorb ink. 
Modern paper, made of esparto grass, wood, etc., 
mixed with clay, tended to pick off and in other 
ways to spoil, but manufacturers were experiment- 
ing on the production of a lasting paper with a 
good surface. Mr. Peddie had mentioned the 
temporary abandonment. by Messrs. Waterlow 
on account of the 
climatic conditions. An additional reason for 
its disuse was the slowness of the process and 
difficulties with workpeople. Now, however, with 
other workers, a good output was obtained with 
the same machinery. He might mention that in 
the prevailing four-colour process differences of 
opinion existed as to the order:of printing the 
black, whether the black should follow the yellow 
(always printed first. by reason of its greater 
penetration) or be the last to be printed. Much 
depended on the subject of the picture. As an 
illustration of the march of events, the speaker 
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observed thatthe printer had always to keep his 
hand in his pocket for’ the purchase of new 
machinery. In conclusion, he would say that 
lithography held its own, but was trenched upon 
by the photographic processes. It would be 
necessary to find a paper which would give results 
as good as the best art papers, would be ap- 
proximately as cheap, and would be as little 
subject to change and decay as ordinary good 
printing paper. Process inks would also have to 
possess the property of combining freely with one 
another, and so stop chemical change and fading 
under light. The near future would, no doubt, 
solve the problem; and while printers would be 
able to find employment for the processes used, 
skill and care would ever be indispensable. 


Mr. ©. T. Courtney Lewis admired the 
technical knowledge which the author had dis- 
played. Two points had impressed him. In 
the first place, he had never before come across 
actual printing in colours so far back as the early 
sixteenth century, at the time of the chiaroscuro 
work, although he was aware of the simple colour 
printing of the Psalter. Next, he had never had 
an opportunity of seeing examples of Jackson’s 
work in chiaroscuro in the eighteenth century 
otherwise than in Jackson’s well-known book 
in the British Museum. He observed that the 
remarks of the Chairman brought the subject 
forward in its practical and commercial aspect, 
and from that point of view were of great 
interest. 


Mr. JOSEPH PENNELL also referred to the great 
knowledge of his subject which the author 
possessed. The speaker, however, entertained an 
unfavourable opinion of European colour printing 
altogether. In his view the Japanese alone among 
the nations understood the art, and he had been 
surprised that the lecture on “Japanese Colour- 
prints,” recently delivered before the Society by 
Mr. Edward Strange, had provoked no comment. 
The whole attempt to reproduce oil paintings was, 
to his mind, a misdirection. The work had been 
done as well as it could be, but he considered 
it, was now played out. He contended that the 
artist was not likely to collapse by reason of the 
encroachments of three-colour work, and he 
inclined to the belief that the printers would be 
compelled to have recourse to the artist. At 
the present moment the printer, the publisher, 
and the agent were all-important, and the 
artist and author unfortunate evils. Everything 
was to be learned from artists about colour 
printing and about paper, and the artists of 
the world should follow the example set by 
Japan and teach the printers, who, he argued, 
were not able to draw, paint, or print, or even 
to make good blocks. Arthur Rackham was 
the only man in the country who understood 
colour printing, and he had shown how the work 
should be done. He would like to ask the 
Chairman whether he had in his establishment a 
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lithographic press which they sold sixty years ago, 
to which the speaker had seen a reference. This 
press was excellently adapted for use by,any artist 
for lithographic and colour printing purposes. 


Ra 

Mr. F. Vincent Brooxs alluded to the work 
of Baxter. At the breaking up.of the Baxter; 
establishment it was the speaker’s father who’ 
gathered the remains together. Baxters son 
worked for many years with the speaker, and 
on the staff of the establishment were men 
who, although not mentioned on the roll of fame, 
were as essential to the Baxter process as Baxter 
himself. To such an extent was this influence 
felt that he thought he could claim as his own one of 
the pictures exhibited by the author.. It might be 
interesting if he gave an account of the origin 
of the blush in the ‘‘ Bride’s-maid.’’ Most mem- 
bers would know that the process started with 
a steel plate combining etching, stipple, and 
aquatint, and the various colours, always of 
the highest class, were added much in the order 
at present in vogue, the blush coming last of all 
that its beauty might not be impaired. In the 
centre of the face in this block was left by the 
engraver an unsightly piece of the wood, and to 
this the printer applied a semi-spherical pad of 
printer’s composition duly covered with cochineal 
lake, the hand pressure being very carefully 
adjusted, the vignetting was secured with a com- 
plete absence of texture that has surprised many. 
The speaker would have been glad had the 
collection displayed by the lecturer been more 
typical of the real chromo-lithographic period, 
such as that shown in the picture of a girl leading 
a calf, which indicated good craftsmanship; such 
as the series of chromo-lithographs after Leech, 
and if it had shown examples of the colour- 
collotype Medici prints of the present day. 
Those engaged in colour printing should, he 
thought, give opportunity to the younger workers 
to indulge in ideals occasionally, even though it 
were unprofitable. In this connection he recalled 
that he had once asked a farmer if he grew wheat, 
and received the reply that a field or two of wheat 
was grown just to show the young men how it used 
to be when men made their living in the “ brave 
days of old.” 


Mr. R. M. Burcu said that the author’s exhibi- 
tion of examples showed practically all that existed 
in colour printing, with the exception of the very 
earliest processes; and that colour printing as it 
is to-day was the creation of the last eighty years. 
It was a curious circumstance that the most 
popular process of the present day was anticipated 
by Le Blon about 200 years ago; the same colours 
were shown and the same order of superimposition. 
The work, however, brought him no reward in 
money, a remark which was applicable to nearly 
all the early men. Jackson died poor, if he did 
not die in a lunatic asylum, The first books printed 
typographically were among the best, and this, to 
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some extent, was the case with colour printing, 
in illustration of which he would refer to the early 
Psalters. Morris sought his inspiration among the 
earliest books, about 1470; and his work had always 
been admired. The speaker considered that the 
Chairman’s remarks on the expense and slowness 


of certain processes went to the root of the question 


of advance in colour printing ; for good printing ib 
was necessary to pay a good price; the publishers 
were compelled to procure illustrations suited to 
the demand. He could see no reason why the 
collotype process should not succeed, as it had 
with the Germans, since atmospheric conditions 
could be overcome. He would say the same of 
photogravures in colours, many good specimens of 
which he had recently seen in the leading German 
papers. Beyond certain good work by the Rem- 
brandt Co., nothing similar- was done here— 
apparently the price was prohibitive. 


Mr. PEDDIE, replying tothe discussion, remarked . 


‘that he looked up some pickle labels, with some 
intention of including them among the examples 
- exhibited. As the Chairman had remarked, the 
further they went the brighter they usually were. 
He would also have liked to say something about 
Japanese printing, but to.a layman that was im- 
possible; it was a science. by itself, whereas the 


European prints were’ not only more readily 


available, but were matters about which he had 
some knowledge. There were several processes 
he had not mentioned in: the paper, among 
others-the stenochrome process, upon which a 
lecture had been delivered before the Society 
in 1856. In this process: solid .colours—pieces 
of ink—were built up in a frame and printed, 
the machine raising the blocks of colour up as 
they were impressed on the paper. The speaker 
then showed an interesting specimen of a half- 
printed Baxter, only a key-plate having been used, 
with possibly an added tint. 
two books illustrating the process of building up 
chromo-xylography and chromo-lithography. He 
would have been pleased if Mr. Steele, who was 
present, had said something about his discovery 
of the actual printing of music in red. There 
was a series of masks showing the actual method 
of printing in red in liturgical books of the 
early centuries. These masks were discovered 
by Mr. Steele, and were waste vellum leaves. 
When it was necessary to print. only a few things 
in red, the pieces of vellum were taken and holes 
cut. where the red initials occurred. Then the 
whole forme was inked in red, and the masks 
placed on the paper. In this way only the red 
was printed through the holes. When printers 
were better able to arrange their “ register,” the 
red might be printed in one forme and the black 
in another at separate times. But that was then 
the idea—to print not at one impression, but from 
the same forme, so that there would be periecs 
register. . 


- Å vote of thanks to ‘the aiios proposed b the 
CHAIRMAN, brought the proceedings to a close.. 
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DECORATIONS OF THE VICTORIA 
AND ALBERT MUSEUM. 


In the course of the public attention that has 
been directed lately to the destruction of certain 
decorative features of the older portions of the 
Victoria and Albert Museum, the history of these 
old decorations has been barely referred to. It 
is, however, a chapter in the story of Middle 
Victorian art—formally recorded and presented to 
Parliament in the early annual reports of the late 
Science and Art Department, now merged into the 
present Board of Education. 


In 1864 Lord Granville was Lord President and 
Mr. H. A. Bruce (subsequently Lord Aberdare) 
was Vice-President of the Committee of Council 
on Education. They were the two Ministers ` 
responsible for the work carried on by the Science 
and Art Department. Its Parliamentary grants 
provided for the erection of buildings at South 
Kensington, to. accommodate not only the col- 
lections of the Museum, but also the National 
Training Schools of Science and of Art. There was 
an architect’s office, with draughtsmen’s rooms 
and studios in which decorative artists carried on 
their work. Captain Fowke, R.E., was the chief 
of the architect’s office, and Godfrey Sykes the 
Buildings 
had been begun about 1858-9, and as others 
proceeded their exterior and interior decorations 
progressed. In 1864 Lord Granville and Mr. Bruce, 
reporting to H.M. the Queen upon the decorations, 
especially of the Museum buildings, directed atten- 
tion to the work that had recently been done in 


Mosaics, and expressed the hope that the art of 


mosaic might in time afford employment for female 
artists in the country. Two years later the same 
Ministers reported that “a just idea of the external 
and internal architecture of the new buildings may 
now be formed,” and they further stated: “ We 
are convinced that they will be duly appreciated 
by the public, who, we think, will concur with us 
in considering that these buildings will mark. a 
new era in architecture in this country.” 

Upon a change of government, the Duke of 
Marlborough and Lord Robert Montagu succeeded 
Lord Granville and Mr. Bruce, and reported in 1867 
that the architecture of the principal quadrangle 
fully justified the high opinion already expressed 
of its artistic merits. In 1868 they reported that 
“the decorations of the exterior and interior of the 
lecture theatre buildings” (these were the main 
feature of the principal quadrangle just mentioned) 
“are now in a forward state, and as far as possible 
the designs are being carried out by the students 
at the Department under the supervision of the 
various artists who have furnished them. There 
is every indication that the classes which are being 
created with this special object at South Kensington 
for modelling, mosaic work, painting on tiles, etc., 
will attain a high degree of excellence, and will 
eventually prove of great service to the decorative 
arts of this country.” Two years later Lord de 
Grey (afterwards the Marquis of Ripon):and Mr. 
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W. E. Forster became the Ministers in charge of 
such work, and continued the policy: of their 
predecessors. In other annual reports to H.M. the 
Queen they referred to the decorative works and 
the importance they attached to the employment 
of students in them “ as a means of training them 
in the practice of the decorative arts.” 

For some years subsequently there was an 
almost complete lull in such work. A Select Com- 
mittee of the House of Commons was appointed, 
and Mr. John Burns, Mr. Arthur Acland, Lord 
Balcarres, Sir George Bartley, Sir Francis Powell, 
and Sir John Gorst were prominently active in its 
work of inquiry; and upon the presentation of the 
committee’s report Parliament voted money for 
the completion of ithe buildings for the South 
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Kensington Museum, which was forthwith carried 
out under the direction of Sir Aston Webb. 

After the passing of the Education Bill of 1902, 
Sir Robert (then Mr.) Morant was appointed 
Secretary of the Board of Education. At the 
first interview I had with him in my office at 
South Kensington early in 1903, he told me that 
in his opinion it would be an advantage if all 
of us formerly on the South Kensington staff 
“ were cleared out.” And although I myself re- 
tained my post as an Assistant Secretary until 
1908, many of my confréres were subjected to swift 
and arbitrary treatment; thus, I suggest, making 
evident a new attitude of the Board towards the 
genius loci which had made the South Kensington 
Museum the first institution of its kind. In spite 
of his removal to the Chairmanship of the National 
Insurance Commission the germs of Sir Robert's 
virus had been sufficiently nurtured for them to 
maintain a powerful influence, to which I think 
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the present method of dealing with the old 
decorations can be traced. a 

Many of these historical works of art have now 
been removed, destroyed, or abandoned to decay. 
Decorative paintings by F. R. Pickersgill, Val 
Prinsep, H. Stacey Marks, George Leslie, and 
W. F. Yeames have been’ taken down from the 
room for which they were originally designed. 
Their ultimate fate is still in the balance. The 
frescoes, the “ Arts of War” and the “ Arts of 
Peace,” by the late Lord Leighton, are becoming 
more and more dingy. A staircase of elaborate 
painted and modelled ceramic work by Mr. F. 
Moody, leading to the lecture theatre gallery, has 
been in jeopardy, for early in 1912 the windows 
designed by this. artist were removed from the 
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landing on the staircase, and the whole of its 
decorated walls were boarded over and converted 
into hanging space for various paintings. 

Protests were then made against these proceed- 
ings, and memorials praying for the restitution of 
the decorations and for the maintenance and 
permanent preservation of all the old decorations 
were presented to the Prime Minister in June, 1912. 
These memorials were signed by a' number of 
leading architects, painters, sculptors, and others, 
amongst whom were Sir Thomas Jackson, Sir 
Aston Webb, the late Mr. John Belcher, Mr. 
J. D. Adshead (Liverpool University), Mr. Philip 
Norman, Mr. Edward Prior, Mr. Voysey, Sir 
Thomas Brock, Mr. Sargent, Mr. J. J. Shannon, 
Mr. Pomeroy, Mr. Bertram Mackennal, Sir Hubert 
Herkomer, Sir William Richmond, Sir Frank Short, 
Sir George Frampton, Right Hon. C. B. Stuart- 
Wortley, Sir George Birdwood, Lord Sanderson, 
Mr. Alfred Drury, Mr. Derwent Wood, Lord 
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Crawford and Balcarres, Lord Claud. Hamilton, 


Lord Redesdale, Lord Henry Bentinck, Lord. 


Middlemore, Mr. J. A. Grant, Sir C. H: Read 
(President Society of Antiquaries), Sir John 
Tweedy, Mr. Walter Crane, Sir Sidney Lee, 
members of the Yorkshire Society, the Chelsea 
Arts’ Club and the Art Workers’ Guild, as well as 
many others. 

During the last six months the windows by 
Mr. F. Moody have been replaced, and the hoarding 
which hid his decorations has been removed. 

Since Parliament adjourned at the beginning 
of August, 1913, a really grave destruction of 
other old decorations has been effected. A whole 
colonnade in the lecture theatre gallery of deli- 
cate grey majolica columns of beautiful relief work 
has been removed. These columns, designed and 
modelled in 1870 by Mr. James Gamble, a notable 
pupil of the late Alfred Stevens, formed a striking 
vista down the gallery. They supported a charm- 
ing cornice and frieze designed by Mr. Reuben 
Townroe—another of Alfred Stevens’s pupils—above 
which is a ceiling of arabesques painted in grisaille 
by Mr. Moody. Some dozen windows on the north 
side of this corridor, painted in outline from designs 
by Mr. Bell Scott, a poet and decorative painter of 
the Middle Victorian time, have been irreparably 
damaged. 

The lecture theatre gallery, of which an illus- 
tration was published in the Graphic of December 
27th, 1913, and is here reprinted by kind permission, 
formerly contained examples-of pottery in all its 
branches, e.g., seventeenth century German stoves— 
Henri II. or Oiron ware—a big wine-cooler of Palissy 
ware, specimens of brilliant Sévres, mantelpieces of 
Wedgwood ware, not to mention cups, saucers, 
basins, plates and vases of Dresden, Chelsea and 
Worcester, Italian and English lustred ware, etc., 
constituting an array of varied forms, large and 
small and rich in colours, which the well-devised 
scheme of grey decorations modestly surrounded. 

The pottery collection was removed about 1909 
to other galleries. The lecture theatre gallery is 
now being redecorated, and the Jones collection of 
ancient and modern paintings—portraits, land- 
scapes, French furniture, etc.—bric-a-brac of all 
sorts, is to be exhibited in it. On the plea that 
this miscellaneous collection would not look as 
well as the former collection of ceramics in the 
surrounding decorative scheme of grey, the 
leading feature of the old decoration—the majolica 
colonnade—-of that exceptionally interesting 
scheme, together with Mr. Bell Scott’s unobtrusive 
windows, has been sacrificed. At the same time, 
a vast hall elsewhere in the Museum has been 
given up to a collection of costumes, principally 
eighteenth and nineteenth century British, much 
of which, I submit, is of doubtful educational 
artistic value, and there is a strong feeling that the 
Jones collection could perfectly well have been 
temporarily exhibited there, or that other galleries, 
which have been vacant for some years, could have 
been prepared for it if necessary. 

The strongly supported memorial to the Prime 
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Mimister was simply worded to the direct effect 
that’ the old decorations should be properly cared 
for and preserved in the interests of the general 
student of nineteenth century British decorative 
work as well as out of regard to the memory of the 
artists. The President of the Board of Education 
has preferred; however, to seek and accept the 
advice of a committee composed of Messrs. 
Reginald Blomfield, Selwyn Image, and Gerald 
Moira, whose report, dated June, 1912, was printed 
and laid before Parliament by itself, and without 
any reference to the memorial, the publication of 
which, in company with the committee’s report, 
was particularly asked for by Mr. James Grant, M.P. 

Apart from this, an error is made by the 
committee of three in stating, in their report that 
the majolica columns in the lecture theatre gallery 
were unsuitable for any purpose except in con- 
nection with an exhibition of contemporary cera- 
mics, for which they say they were originally 
produced. Anyone acquainted with the Museum 
fifteen years ago knows that not a single specimen 
of ceramics contemporary with the columns was 
ever exhibited in the corridor which they adorned. 

Mr. Reginald Blomfield has met the criticism of 
the destruction undertaken upon the advice of him- 
self and colleagues by two letters to the Times 
(December 10th and 17th, 1913). In his second 
letter he justified the removal of Gamble’s columns 
and Bell Scotts windows so that the lecture 
theatre gallery might be‘adapted to an exhibition 
of works of art of the time of Louis XIV. and XV. 
Here, however, another error has been made. For 
the entire Jones collection is to be housed in the 
gallery, and, as above pointed out, that collection 
is of a miscellaneous character, and contains much 
else besides works of art of the time of Louis XIV. 
and XV. Moreover, under the terms of the Jones 
bequest no separation can be made of any part of 
it from the remainder. 

Much as the destruction of Gamble’s columns 
and Bell Scott’s windows may be deplorable, and 
equally regrettable as are the remarkable errors 
upon which so much in the report of Mr. Blomfield 
and his colleagues depends, a greater anxiety is 
perhaps created by the present attitude of Govern- 
ment towards architectural and decorative work 
which former Ministers, representing the two 
principal Parliamentary parties, initiated and 
carried forward with the definite intention of its 
marking a new era, and of its eventually proving of 
great service to the decorative arts of this country. 
That attitude seems to me to be attributable to the 
pose adopted by Sir Robert Morant in 1903 when 
he launched a new régime at South Kensington. 

ALAN S. COLE. 


MADAGASCAR GRAPHITE. 


A continued and growing interest is being 
manifested in the exploitation of Madagascar 
graphite. In 1909 the quantity exported amounted 
to only 200 tons, in 1910 to 554 tons, in 1911 to 
1,281 tons, while for the year 1913 it has been 
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estimated by the Chief of the Madagascar Services 
des Mines that the production will be three times 
that of 1911, and that in 1915 the amount pro- 
duced will be between 8,000 and 10,000 tons. The 
Madagascar deposits are of flake graphite, said to 
be equal to that of Ceylon, formed from decom- 
posed quartzite and rotten feldspar. The graphite 
deposits or veins run parallel and alternately with 
those of quartzite and feldspar, and are found 
extending nearly the whole length of the island, 
beginning a little to the south of the Mountain 
d’Ambre in the north, and extending to Ambalavao 
in the south. The deposits being worked at 
present, however, are in the central plateau and 
on the east coast, principally in the environs of 
Tananarivo, Mamjakandriana, Vatomandry, Ande- 
vorante, Marvatanana, Betafo, Antsirabe, Am- 
bositra, Feanarantsoa, Fort Carnot, and Ambalavoa, 
extending over 250 miles. According to the 
American Consul at Tamatave, the Madagascar 
graphite may be easily separated from the débris 
by simply washing it with the hands, and, if the 
work is carefully done, may be concentrated up to 
80 or 85 per cent. The graphite thus far pro- 
duced, however, has averaged from 70 to 80 per 
cent., owing to the fact that it has been washed 
almost wholly by natives in pans or sluices, 
the latter method giving the better results. By 
the use of machinery it is estimated that the con- 
centration may be brought up to 95 or 98 per cent. 
As the decomposed quartzite and rotten schists 
retain moisture, only machinery suitable for 
handling such materials should be employed. 
Only three of the largest producers of graphite 
have as yet installed machinery at their plants. 
The greater portion of the graphite is purchased 
on the island by local commercial houses for ex- 
portation to their European headquarters, and by 
the local representatives of European crucible 
syndicates or companies. Purchasers of graphite 
for export either buy outright for cash or by 
contract for a certain number of tons per year at a 
stated price. The large purchasers also advance 
money to the holders of claims for working 
expenses. The contract usually binds the pro- 
ducer to sell to the contracting purchaser only. 
The large producers, however, except in one or two 
instances, are yet “unengaged,”’ and export their 
own graphite. 


ARTS AND CRAFTS, 

Arts and Crafts at Camberwell.— The Camberwell 
School of Arts and Crafts is again holding an 
exhibition at the Art Gallery in the Peckham Road 
of the work executed by its pupils during the past 
year. It is not, perhaps, quite so extensive or so 
interesting as some of the former shows, but it 
indicates the kind of work which is being turned 
out by the school, and enables the general public 
and those interested in the subject to see what the 
students at an important local school are doing, 
and to estimate the relation of their training to 
the industrial:art of, if not the country, at any 
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rate the neighbourhood. At Camberwell, it would 
seem that in some of the classes, at least, the need 
for correlation is realised, and not only the work 
shown by the students in the house-painting class, 
which includes graining of various kinds as well as 
simple decorative painting, but also a good deal of 
the decorative leadwork, suggests that it is done by 
apprentices and others connected with the trade. 
The exhibits of bookbinding, again, are workman- 
like. and good, though the unfinished volume of 
which the cover has been tooled in blind all over 
and the gilding is only just begun, does a little 
more than was, perhaps, intended. It was meant, 
apparently, merely to illustrate the process; it 
suggests that the combination of blind tooling 
and gilding might be employed more often than 
it is, and with very decorative effect. The 
examples of type-setting, though one or two of 
them suffer from the desire of the student to 
introduce a large decorative letter at all costs, are 
good and restrained; the displayed notices and 
advertisements are free from unnecessary lines, and 
the combination of incongruous types has been 
carefully avoided. The metalwork, woodcarving 
and jewellery are far less businesslike, and would 
appear to be the work mainly of amateurs, There 
is not a very large quantity of script and illumina- 
tion, and the writing is not all of it very satisfactorily 
carried out, but some of it is promising, and the 
students are evidently taught to write in more 
than one style, and some of the illumination 
(delicate but not too elaborate) seems to be in quite 
the right direction. The work of the design class, 
if the examples shown fairly represent it, would 
seem to be of a very elementary order. What is 
exhibited is not in flagrantly bad taste, but it is 
weak and poor, and seems to have very little to do 
with anything in particular. Moreover, it gives 
the impression that the people who did it had not 
found it very interesting. This is the more to be 
regretted, as the embroidery students and others 
appear to be encouraged to work out their own 
designs, and seem sometimes to spend a good deal 
of energy over patterns which are hardly worth it. 
The stitchery of much of the needlework is excellent, 
and every now and again some feature in a design is 
worked out with a good deal of taste and fancy, but 
a good many of the workers seem to pay very little 
regard to the effect of their work asa whole. They 
execute one leaf, say, in one stitch and another 
in another, with but little thought of how the 
two methods of treatment will look side by side. 
Students who are learning are naturally anxious 
to put as many stitches as possible into one piece 
of work and to make, as it were, a sampler of it, 
but there are things which even so laudable an 
intention as that cannot be allowed to justify. 


The Teaching of Embroidery in London Schools. 
—The needlework at Camberwell raises the 
question of the teaching of embroidery in the 
London area. There is, it is true, plenty of good 
work being done, but, on the other hand, there is 
apparently no very clear idea why embroidery is 
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put into the curriculum, or what the people who’ 


are learning it are to gain from it. The exhibition 
now open at the Whitechapel Art Gallery shows 
that embroidery is being taught in three distinct 
classes of schools under the London County 
Council—in the secondary schools which have 
taken the place of the old higher grade schools, 
in the art schools and in the trade schools. 
Naturally, the work done in these different types 
of schools differs pretty considerably, but it looks 
as though the connection between the teaching in 
the art schools and the trade schools were neither 
so close nor so satisfactory as it should be, whilst 
the work in the secondary schools depends rather 
more than is perhaps altogether wise on the type 
of school in which the particular teacher super- 
vising it has been trained. The fact is, that the 
teaching of embroidery in girls’ schools is rather 
at the parting of the ways. The whole system 
of needlework teaching has been practically 
revolutionised within the last few years, and 
embroidery teaching, though in a large measure it 
is an offshoot from the new method, has hardly 
found its appropriate place. Apparently, in some 
schools the subject is looked upon as dependent 
mainly upon the needlework teacher; in others, 
it belongs to the. art mistress who, perhaps, en- 
courages the girls to make rather ambitious designs, 
which inevitably in the case of young students, 
who only devote a short time to drawing, are not, 
as a rule, sufficiently good to be worth perpetuating 
in needlework. What is really required, and what 
one of the schools exhibiting at Whitechapel seems 
to have realised as the object to be attained, is the 
bridging over of the gulf which at present exists 
between the plain needlework teaching and ‘the art 
work. The children are now as a matter of course 
shown how to make simple patterns with their 
stitchery from the time that they are tiny tots; 
but there comes a point when the stitches them- 
selves cease to provide all that is required, and it 
is at this juncture that the difficulty really begins. 
When this stage is reached the girls ought to be 
instructed in the elements of pattern planning; 
they seem only too often to be taught what goes 
by the name of “ art’? instead. Children will learn 
far more in every way from being shown how to 
make corners for their simple border-patterns, how 
to arrange their sprigs, or whatever they may be, 
and how to use ‘the stitches best fitted for the 
particular work they are doing, than from carrying 
out more elaborate designs of a less constructional 
character planned, perhaps, with no particular 
regard to the stitch or stitches in which they are 
to be executed. They should be’ made to see that 
the simple pattern planning required of them is 
closely connected with the work they have already 
_ done, and is by no means a new subject, and 
encouraged to look upon it, not with conscious 
pride, but with the same kind of interest which 
they would give to, say, & problem in mathematics. 

When we turn to the art schools wé are faced 
by the fact that the students, though often taught 
really beautiful stitchery, are frequently not trained 
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to consider how to employ their work to . best 
advantage, or whether what they are doing is 
worth the labour they are expending uponit. Fine 
work is worth doing, very well worth doing, 
occasionally, but it is a luxury not always, or 
indeed often, to be indulged in, and when it is 
indulged in it should be on something of which 
not only the execution but the design is exquisite. . 
Further, students have to learn that the finest of 
stitchery will not compensate for badly-drawn lines. 
any more than the most beautiful i a will 
redeem right down bad workmanship. 

In the trade schools the question of effect i is all 
important. The work must primarily be such as 
can be executed at a price for dressmaking or 
upholstery; it has to be fit for some definite 
purpose. Moreover, the students have to be taught 
not only different stitches, but different methods 
of treating the same design and a great variety 
of ways of handling their work. It is quite 
astonishing how much they manage to learn ina 
year, and to what a high degree of accomplishment 
they often attain. One is struck at once by the 
practicality of their work. While the first question 
that occurs in looking at the output of some of the 
other schools is, “ Will these girls ever be able to 
earn anything at work like this?” the trade school 
work takes its place at once as eminently market- 
able. Some of it, however, is by no means in 
good taste, and the colour is sometimes hopelessly 
uninspired and uninspiring. The trade schools 
need some help which theoretically they should be 
able to get from the art schools, but the art school 
work seems at present to be dominated by such 
totally different’ ideals that it is a little difficult 
to see how the two types of schools are to get 
into anything like close touch—unless, indeed, 
the teachers of both kinds are themselves quite 
remarkably teachable. 


A Permanent Exhibition of Arts and Crafts.— 
The question of the preservation of 75, Dean Street, 
Soho, has become interesting from the point of view 
of Arts and Crafts through the suggestion made ina 
letter to the Times that the house should be used 
as the home of a permanent exhibition of Arts and 
Crafts organised by the Arts and Crafts Exhibition 
Society. There is at first sight a certain attraction 
about such a scheme, but the proposals made so 
far in regard to it seem hardly to ensure its success. 
In the first place, the admission that an exhibition 
room ought to be added to the existing building 
takes away from the sentiment of the peculiar 
fitness of an old house for the display of craftwork. 
Again, though everyone who knows the history of 
its early days would admit that the Arts and Crafts 
Exhibition Society has done very great service to 
the movement. to which it has given its name, 
there is probably a fear in some people’s minds 
that the permanent collection maintained by the 
society as at present constituted might be of a 
somewhat one-sided character, representative only 
of a section of the artists and craftsmen interested 
in industrial art. ` 
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°“ CORRESPONDENCE. 


INDIAN MUSEUMS. 

In Mr. W. Coldstream’s interesting note in the 
Journal of January 30th, on my paper on Indian 
Museums, he expresses some surprise at my not 
having included in my suggestions a recommenda- 
tion for the universal adoption of the system of 
« guide demonstrators.” 

Sir Arundel Arundel also referred to the subject, 
and his remarks have been quoted in a summary 
of my paper which, by your kind permission, has 
just been published in the Indian Magazine. 
Under these circumstances it seems desirable that 
I should make some explanation. I have advocated 
this measure for some years, partly, I think, at 
first, in consequence of what I saw at the Ancoats 
Museum in Manchester, under the auspices of my 
friend Mr. T. C. Horsfall. It seems, however, that 
Jaipur was the first to employ a graduate on full 
pay as a demonstrator and museum guide. In the 
body of my paper of January 15th I stated that as 
far back as 1892 I taught a Brahman Bachelor of 
Arts to act solely at the Jaipur Museum, as a guide 
and demonstrator to visitors, to explain the exhibits 
and to answer questions. H.H. the Maharaja 
most liberally paid all the expenses as part of the 
Museum work, and the experiment was acknow- 
ledged by both Europeans and Indians of all classes 
to be a great success. 

I gave further details, showing that this scheme 
wag only part of the educational work of the 
Museum, in the last issue of the Journal of Indian 
Art, in which I also suggested that in India 
there should be increasing co-operation with the 
Education Department, and that the latter, by 
including museum teaching in its curricula and 
examinations, should make it incumbent on 
teachers to use museum collections. Still further 
I remarked — “ Lantern - slides, lectures, and 
loans (of slides) are all useful adjuncts, and well- 
instructed demonstrators aré essential, In many 
local museums it should be possible to obtain 
voluntary lecturers and demonstrators.” 

These observations are practically only repetitions 
of those which I made in my report on the Jaipur 
Museum for the years 1888 to 1898. 

The recent address of Lord Sudeley to 1,500 
London school teachers on the public utility of 
museums, etc., which was reported in the Times of 
February 2nd, especially dwells on the value of 
lecturers and demonstrators in museums, and this 
must be my excuse for addressing you. 

T. HOLBEIN HENDLEY. 


OBITUARY. 


RoseRT Harwoop.—Mr. Robert Harwood died 
at his residence at St. Anne’s-on-Sea on January 
23rd, when he had all but completed his seventy- 
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He.was born on January 26th, 
1835, at Tyldesley, in Lancashire. He first served 
his time with a firm of land and colliery surveyors 
in Wigan, but not caring for the underground 
work he left them and went to the firm of Messrs. 
Hick, Hargreaves & Co., engineers, of Bolton, in in 
1852. He was in charge ‘of the arrangement of the 
engineering exhibits of the International Exhibition 
of 1862 in London, and after this he spent some 
years at the Royal Arsenal, Woolwich, erecting 
machinery supplied by Messrs. Hick, Hargreaves 
& Co. He also was for some time at the Devonport 
Dockyard, superintending the erection of machinery 
for the firm. He succeeded in the year 1870 to the 
charge of the millwrights’ department of the works. 
On the conversion of the firm into a limited 
liability company in 1893, Mr. Harwood became a 
director, which office he held until his death, 

He retired from active connection with the firm 
in the year 1905, thus completing fifty-three years’ 
service. 

Mr. Harwood, during his long and active life, 
made many friends and travelled extensively for 
the firm. Twice he went round the world, and he 
paid repeated visits to Russia and other European 
countries. He also visited America on the firm’s 
behalf, 

He was elected a member of the Royal Society 
of Arts in 1882. 


GENERAL NOTES. 


TURNERS’ COMPANY THIRTY-SIXTH Prizk& CoM- 
PETITION.—The Master, Wardens, and Court of the 
Worshipful Company of Turners of London will 
hold a competition in April, 1914, whem - the 
following prizes and rewards will be offered for 
turned work:—Turning in hard and soft wood. 
(Class I.)}—Open to workmen, whether master, 
journeyman, or apprentice, in the. trade in the 
United Kingdom. First prize, the Company’s 
silver medal, five guineas, and the freedom of the 
Company, and (subject to the consent of the Court 
of Aldermen) the freedom of the City of London. 
Second prize, the Company’s bronze medal and 
three guineas. Certificates of merit and other 
‘money prizes will be awarded at the discretion of 
the judges. (Class II.)—Open to apprentices or 
students and scholars at any technical school or 
college. The work may be simple, plain commercial 
turning, that is, objects in general use, with or 
without ornamentation or inlaying, and must have 
been executed entirely by the exhibitor. First 
prize, three guineas. Second prize, two guineas. 
Special prizes—The Company also have the 
pleasure on this occasion to offer the following 
special prizes, in Class II., namely :—(1) A sum of one 
guinea offered by the Worshipful Master as a first 
prize, and half a guinea as a second prize, for the 
best designed and executed bread trencher in 
wood. Preference will be given to new forms. 
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The turned work may be either lathe or revolving 
tool. Competitors to be under twenty years of 
age, and the design must be.theirown. (2) Asum of 
one guinea as a first prize, and half a guinea as a 
second prize, for the best of a pair of articles 
entirely hand-turned work in hard or soft wood, 
executed from a design made by the competitor. 
A drawing to scale, marked with full dimensions, 
should accompany the exhibits. Competitors 
must not be more than eighteen years of age, and 
must forward in their sealed envelopes a signed 
statement that their work was executed with hand 
tools only. (3) Two prizes of half a guinea each for 
an article of domestic utility designed and turned 
entirely by the exhibitor, who must not be more 
than eighteen years of age. 


ELECTRICAL EXHIBITION IN BARCELONA, 1915.— 
It is proposed to hold an International Exhibition 
of machinery, plant and appliances connected 
with electric industries, in Barcelona, in 1915. 
The Spanish Government have given the scheme 
their official sanction, and promised pecuniary 
assistance. The municipality and other local 
organisations in Barcelona have guaranteed im- 
portant subsidies. Ten million francs have been 
promised by the town council. The municipality 
have also assumed the organisation and respon- 
sibility of the undertaking. The British Chamber 
of Commerce for Spain have, from the beginning, 
viewed the scheme with interest, feeling assured 
that British manufacturers will find that the 
exhibition will offer them an excellent opportunity 
of bringing their goods to the notice of the Spanish 
public. There is certain to be great activity in 
the Spanish electrical industries during the next 
two years. Important companies—both national 
and foreign—are now engaged in erecting power- 
stations for the development of electricity in the 
waterfalls of the Pyrenees and in the rivers of the 
Provinces of Lerida, Upper Aragon, Catalonia and 
Valencia. It is expected that in 1914 and 1915 
some 800,000 h.p. will be transmitted to Barcelona, 
and will be obtainable, for commercial purposes, 
at very low rates. Many manufacturers, now 
employing steam as motive power, will doubtless 
be induced for economic reasons to adopt electricity, 
for it must be remembered that steam-power is 
costly in Spain owing to the high price of coal, 
while countless small industries are likely to 
spring up when cheap motive power can be 
obtained. 


FRANKLIN MEMORIAL Tasiet.—The tablet on 
the house in Craven Street believed to have been 
the residence of Franklin has been kindly made 
over to the Secretary of the Society by Messrs. 
J. Lyons & Co., Ltd., who are proposing to erect 
a restaurant on the site, and have demolished the 
house itself. It has been offered to and accepted 
by the Keeper of the London Museum, and will, 
when the arrangement of the Museum is completed, 
be shown with the other London collections in 
Stafford House, St. James’s. It will be remembered 
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that shortly before the demolition of the house it 
had been discovered that the present No. 7, Craven 
Street was not the house in which Franklin really 
lived, the present No. 36 having been No. 7 when 
the house was in the occupation of Franklin’s 
landlady, Mrs. Stevenson. A full account of the 
matter was given in the Journal for November 
21st last. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o'clock :— 

FEBRUARY 18.— A. J. WALLIS-TAYLER, 
Assoc.M.Inst.C.E., ‘The Preservation of 
Wood.” Jonn Suater, F.R.I.B.A., will preside. 

FEBRUARY 25.—T. Brice Puruutes, ‘ Rural 
Housing.” Harop Cox will preside. 

Marcu 4,.—H. Cuarutes Woops, ‘“ Travels in 
the Balkan Peninsula.” Sır MARTIN Conway 
will preside. 

Marcu 11.—W. B. Bortromuiey, M.A., Ph.D., 
F.L.S., Professor of Botany and Vegetable 
Biology, King’s College, London, ‘‘ Bacterial 
Treatment of Peat, and its Application as a 
Fertiliser.” 

Marca 18. — Epwarp  HarrorRo Ross, 
M.R.C.S., L.R.C.P., ‘“ House Flies and Disease.” 

Marcu 25 (at 4.30 p.m.).— SIR CHARLES 
WALDSTEIN, Litt.D., Ph.D., late Director of the 
Fitzwilliam Museum, and Slade Professor of 
Fine Art, Cambridge, ‘“ Fashion in Art.” 

INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

Marca 19.—Mrs. Patrick VILLIERS-STuUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” l 

APRIL 28.—GrorGE C. Bocuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, ‘‘ Rangoon.” 

May 7.— Sır James M. Dovme, K.C.S.1., 
“ The Punjab Canal Colonies.” 

May 21.—E. A, Garr, C.S.IL., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“ The Indian Census of 1911. Ethnography 
and Occupations.” 

COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o’clock :— 

Marcu 31.—Dr. F. Motuwo PerKI, F.I.C., 
F.C.S., “ The Oil Resources of the Empire.” 

May 25 (Monpay).— Masor E. H. M. Leaesrr, 
R.E., D.S.0., Managing Director, British East 
Africa Corporation, ‘‘ The Economic Develop- 
ment of British Kast Africa and Uganda.” 


Dates to be hereafter announced :— 

Sim Wurram Apney, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 


Fe ebruary is, 1914. 


‘Sie Soner Les, D.Litt; LL.D., Editor 
of the. “ Dictionary of National Biography,” 
“ Shakespeare’s Life and Works.’ (Aldred 
Lecture.) 

Grorce Henry. Gass, “The History of the 
Microscope.” 

Ernest Kinpurn Scort, A.M.Inst.C.E., 
M.I.E.E., “ Electric Train-Lighting Systems.” 


C. R. Enocg, C.E., F.R.G.S., ‘‘ The Need for a 
Better Organisation of Economic and Industrial 
Resources.” 

CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

JOSEPH PENNELL, President of the Senefelder 
Club, “ Artistic Lithography.” Three Lectures. 
~ Syllabus, 

LECTURE I.—FEBRUARY 16.—The Discovery, the 
Development and the Decline. The invention of 
lithography — Senefelder’s account of it — The 
Society of Arts’ encouragement of lithography— 
What lithography is—The artistic possibilities— 
The spread of the art—To Germany—France— 
England—The great period of lithography—The 
decline. | 

LECTURE I].—FEsruary 23.—The Revival. The 
revival in Germany, Menzel—In France, Fantin 
Latour—In England, Whistler—The successors of 
these men`in the three countries—The present 
state of the art—Artistic lithographic societies— 
The Senefelder Club. 

Leorure II. — Marcu 2.—The Practice of 
Artistic- Lithography. Methods of drawing—Paper 
and stones—Fransferring—Printing—Demonstra- 
tion of transferring and printing—Artistic colour- 
printing—The off-set press—The future of artistic 
lithography. . 

The lectures will be fully illustrated by a 
collection of lithographic prints (including an 
exhibition by.members of the Senefelder Club), on 
view before and after the lectures, and lantern- 
slides, and at the third lecture by a practical 
demonstration of transferring and printing a 
drawing on stone, on a press kindly supplied by 
Mr. F. Vincent Brooks, printer to the Senefelder 
Club. 

Witiiam Burton, M.A., F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

-April 27, May 4, 11. 


i Howard Leorurss. 

WILLIAM ARTHUR Bone, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 

Coss LECTURES. 
Tuesday afternoons, at 4.80 o’clock:— * 
—H. Prunxet GREENE, “ The Singing of Songs 
Old-and New.” Three Lectures. With vocal 
illustrations. 

May 19,19,26.- © -7 age 
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MEETINGS FOR THE ENSUING WEEK. 
MONDAY, FEBRUARY 16...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8p.m. (Cantor Lecture.) Mr. 
J. Pennell, ‘‘ Artistic Lithography.” (Lecture I.) 
- Victoria Institute, 1, Robert-street, Adelphi, W.C., 
4.30 p.m. Rev. Chancellor Lias, ‘‘Is the so-called 
‘ Priestly Code’ of Post-Exilic Date?” 

Economic Preservation of Birds, Committee for, in 
the theatre of the Civil Service Commission, 
Burlington-gardens, W.,8p.m. Mr. S. L. Bensusan, 
“ The Economic Preservation of Birds.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
7p.m. (Junior Meeting.) Mr.C. B. Rolfe, “ Land 
Drainage.” 

Electrical Engineers, Institution of (Western 
Section), at the South Wales Institute of En- 
gineers, Cardiff, 4.30 p.m. Mr. B. Welbourn, 
“ British Practice in the Construction of High- 
tension Overhead Transmission Lines.” 

Architectural Association, 18, Tufton-street, S.W., 
8 p.m. Professor Selwyn Image, “ ene Serious 
Art of Thomas Rowlandson.” ’ 

Medicine, Royal Society of, 1, Wipes eek W. 
Section of Ophthalmology, 8.30 p.m. Discussion 
on ‘“‘ The Use of Salvarsan in Ophthalmic Practice.” 

TUESDAY, FEBRUARY 17...Statistical Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5p.m. Sir J. Athelstane Baines, ‘‘ The Census of the 
Empire, 1911: its scope and some of its results.” 

Hluminating Engineering Society, at the ROYAL 
SOCIETY oF ARTS, John-street, Adelphi, W.C., 
8 p.m. Professor Silvanus P. Thompson, “The 
Lighting of Picture Galleries and Art Studios.” 

Geographical Society, Queen’s Hall, Langhanı- place, 
W., 845 p.m. Mr. Rudyard Kipling, “Some 
Aspects of Travel.” 

Reyal Institution, Albemarle-steet, W., 3 p.m. 
Professor W. Bateson, “ Animals and Plants under 
Domestication.” (Lecture V.) 

Electrical Engineers, Institution of (Scottish Sec- 
tion), 207, Bath-street, Glasgow, 8 p.m. Mr. 
R. T. Smith, “Some Railway Conditions Govern- 
ing Electrification.” 

Civil Engineers, Institution of, Great George-street, 
8 p.m. Discussion on Mr. A. Scott's paper, ‘‘ The 
New Harbour Works and Dockyard at Gibraltar.” 

Photographic Society, 35, Russell-syuare, W.C., 
8p.m. Dr. A. Abrahams, ‘Some Recent Advances 
in High Speed Photography.” 

Zoological Society, Regent’s-park, N.W., 8.80 p.m. 
1. Dr. R. T. Leiper and Surgeon Atkinson, R.N., 
“Lantern demonstration of the Helminthes col- 
lected by Scott's Antarctic Expedition.” 2. Dr. C. @. 
Seligmann and Mr. S. G. Shattock, ‘‘ Observations 
made to ascertain whether any relation subsists 
between the Seasonal assumption of the ‘ Eclipse ’ 
plumage in the Mallard (Anas boseas) and the 
condition of the Testicle.” 3. Dr. F. Wood Jones, 
“Some phases in the female Reproductive System 
of the Mole (Talpa europea).” 4. Mr. F. F. 
Laidlaw, ‘‘ Contributions to a Study of the Dragon- 
fly Fauna of Borneo. Part II.—The Gomphin 
and Chlorogomphinie.” 5. Mr. H. C. Chadwick, 
“ Note on an imperfectly-developed Specimen of 
Echinus esculentus.” 6. Mr. C. F. U. Meek, “ The 
Possible Connection between Spindle-length and 
Cell-volume.” 

Engineers, Junior Institution of, at the City and 
Guilds Technical College, Leonard-street, E.C., 
7.30 p.m. Mr. R. P. Howgrave-Graham, ‘“ Oscilla- 
tory Electric Discharges.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Pathology, 3.30 p.m. 1. Mr. Rupert 
Farrant, “ The Pathological Changes of the Thyroid 
in Disease.” 2. Dr. F. H. Thiele, ‘‘ Paths of Spread 
in Bacterial Infection.” 3. Mr. A. C. Morson, 
The Changes which Occur in Malignant Tumours 
on Exposure to the Gamma Rays of Radium.” 
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WEDNESDAY, FEBRUARY 18...ROYAL SOCIETY, OF. ARTS: 
P: *John-street, Adelphi, W.C., 8- pnr Mt AFF. 
~ -~ -_ Weallis-Tayler, “The Preservation. of Wood” ie 

Meteorological Society, at the Institution of Civil 
. Engineers, Great. George-street, S.W., 7.80 p.m. 
1, Dr. W. N, Shaw, “The Interpretation of 
the Results of Soundings. with Pilot Balloons.” 
2. Mr, Œ M. B. Dobson, “ Pilot Balloon Ascents 
_at the Central Flying School, Upavon, during the 
year 1913.” 
Geological Society, Burlington House, W., 3 p-m. 
Annual General Meeting. 
Eleetrical Engineers, Institution of, , Victoria- 
embankment, W.C., 7.45 p.m. (Students’ Section.) 
Mr. W. H. Date, e ‘Illumination in Theory and 
_--.7 Practice.” 
_ Literature, Royal Society of, 20, Hanover- -square, W., 
5p.m. Lecture by Professor W. L. Courtney 
Aëronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m, Mr. F. H. 
Bramwell, ‘‘ Propellers.” 

THURSDAY, FEBRUARY 19...Victoria and Albert Museum, 
South Kensington, S.W., 8.30 p.m, Mr. H. 
Maryon, ‘‘Silversmithing.” 

- Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.36 p.m. 

Linnean Society, Burlington House, W., 8 pm. Dr. 
J. P, Lotsy, “ On the Origin of Species by Crossing.” 
Child Study Society, at the Royal Sanitary Institute, 

90, Buckingham Palace-road, S.W., 7.80 p.m. 
Dr. E. W. Scripture, ‘Speech Defects of Children 
and their Treatment,” 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. H. L. Crowther, H. McCombie, and 
T. H. Reade, ‘‘Condensations of Cyanohydrins. 
Part II.—The Condensation of Chloralcyanohydrin 
with Chloral Hydrate and with Bromal Hydrate.” 
2. Mr. A. C, Dunningham, “The System Ether- 
Water-Potassium Iodide-Mercuric Iodide. Part II. 
—Saturated Solutions in the Four-component 
System.” 3. Messrs. W. E. S. Turner and C. C. 
Bissett, “The Connection between the Dielectric 
Constant and the Solvent Power of a Liquid.” 
4, Messrs, E. W. Merry and W. E. S. Turner, 
“The Viscosities of some Binary Liquid Mixtures 
containing Formamide.” 

Royal Institution, Albemarle-street, W., 
Professor I, Gollancz, 


3 p.m. 
“Hamlet in Legend and 


Drama.” (Lecture I.) 
Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Dr, H. S. Hele-Shaw, “ The Mechanism 


of Muscular Effort.” 

Historica] Society, 7, South-square, Gray’s Inn, W. C., 
5 p.m. 

African Society, Hotel Cecil, Strand, W.C., 8 p.m. 
Mr. P. Amaury Talbot, “ Life and Customs of the 
Ibibios.” 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlington House, W., 8 p.m. 

Paint and Varnish Society, St. Bride Institute, 
Bride Lane, E.C., 8 p.m.. Dr. S. Rideal, ‘The 
Effect of Town Air on the Arts and Crafts of the 
Paint and Varnish Society.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Dermatology, 4.30 p.m. 1. Dr. H. G. 
Adamson, (a) “A Family Group of Cases of 
Multiple Benign Epithelioma” ; (b) “ Lentigenous 
Eruption in an Adult.” 2, Dr. Freeman, “ Case of 
Bromide Eruption.” 3. Dr. Nixon, (a) “ Case for 
Diagnosis” ; (b)*‘ Case of Acanthosis Nigricans.’ 
4. Dr. Pernet, ‘“ Case uf Rodent Ulcer.” 5. Dr. Nor- 
man Meachen, ‘“ Two Cases of Congenital Mole.” 
6. Dr. J. M. H. MacLeod, “Case of Grouped 
Comedones in a Young Child.” 7. Dr. Russell 
Wilkinson, “ Case of Dermatitis Herpetiformis,” 
8. Dr. Knowsley Sibley, “Case for Diagnosis.” 
9 Dr. Corbett, ‘Case of Lichen Planus Ver- 
rucosus,”’ 
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- = §.30-p.m. Special. Meeting. ..Dr. Graham Little, 
-21 e Pityriasis Roses” ~- 
FRIDAY; FEBRUARY 20:..Boyal Institution; Albpmarle-street,- 
W., 9 p:m. ~ Professor - A~- Keith, -“ Buats and 
Portraits of Shakespeare and of Burns: an Anthro- 
pological Study.” eed 
. Persia Society; 22, Atbemarle-street, W., 5.p.m 
Major P. Molesworth Sykes, ‘‘ The Life. of a Per- 
sian from the Cradle to the Grave.” 
- ~ Engineers, Junior-Institution of; 89, Victoria-street, 
_ S.W, &pm. “Mr. F, F. Evans, “ Mechanical 

s Stoking.” 

E Electrical- Enginéers; Institution: - of- (Newcastle 

a Section); Hugh` Bell School, Middlesbrough, 7 p.m. 
Mr. P. 8. Thompson, ‘ Coal and its Use in Steam: 
raising.” 

Mechanital Engitieers~ Institution on of, Storey’s-gate, 
Westminster, S.W., 8 pm. Mr. T. T. Heaton, 

~ 4*Some Modern Methods of Welding.” 

Municipal and County Engineers, Institution of, 
Town Hall, Manchester, 2.30 p-m. 1. Mr. T. de 
Courcy Meade, ‘ Description of some of the 
Municipal Works of the City -of Manchester.” 
2. Councillor J. Swarbrick, “The Future Govern- 
ment of Great Cities.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. {Vernon Harcourt Lectures.) Mr; 
C, S. Meik, “The Use of Reinforced Concrete in 
connection with Dock and other Maritime Work.” 
(Lecture I.) 7 

Medicine, Royal Society of, 1, Wimpole-street W, 
Section of Otology, p.m. Cases and Specimens 
to be shown. Ai - 

Section of Electro- therapeutics, 8.30 p.m. 
SATURDAY, FEBRUARY 21.. -Royal Institution, Albemarle- 

street, W., 3 p.m. Dr. J. A. Harker, “The 

Electrical Emissivity of Matter.” (Lecture II.) 

Engineers and Shipbuilders, North-East-Coast Insti- 
tution of, Newcastle-on-Tyne, 7.16 p.m. (Gradu- 
ates’ Section.) Mr, H. Thomson, ‘Celestial 
Photography with some Illustrations of its Use,” 
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Corrections, — ‘“ Motor Fuels, with Special 
Reference to Alcohol.” Mr. W. C. Easdale asks 
that the following corrections may be made in the 
report of the remarks which he made in the dis- 
cussion on Dr. W., R. Ormandy’s paper on the 
above subject, contained in the last number of the 
Jowrnal:—In line 14 of the first column of page 
242 the figure 50,000 should be 3,000 to 4,000. In 
line 18 the words “ fell below ” should be “ were 
above.” In lines 48-51 the weight 8-10 tons refer to 
tops and leaves, and the subsequent sentence should 
be altered to read that the farmer estimated the 
value of this refuse to him as fodder at £2: he did 
not sell it. The sentence in lines 60-64 referred to 
the labour required in the distilleries, and not to 
the cultivation of the beet in the summer. In the 
second column of page 242, the word “crop” in 
line 13 should be “ group.” In line 28, what he 
should have said was that “some of” the grass 
was grown because ordinary crops did not pay. 

“The Wine Harvest in Italy, 1913." Mr, G. A. 
Matzinger writes to point out that in the notice 
about the wine harvest in Italy in 1918, on p, 250 
of the last number of the Journal, there is an error 
in the reduction of the hectolitres into gallons, 
which to many readers may be misleading— 
51,729,000 hectolitres are equal to 1,188 million 
gallons, not 1,138,088 gallons, and similarly 454 
million hectolitres are about 1,001 million gallons. 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


Monpay, FEBRUARY 28rd, 8 p.m. (Cantor 
Lecture.) JosepH PENNELL, President of the 
Senefelder Club, “ Artistic Lithography.” 
(Lecture IT.) 


WEDNESDAY, FEBRUARY 25th, 8 p.m. (Ordinary 
Meeting.) T. Brice Purus, “The Rural 
Housing Question.” Harotp Cox will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, February 16th, Mr. 
JosEPH PENNELL, President of the Senefelder 
Club, delivered the first lecture of his course 
on *‘ Artistic Lithography.” 

The lectures will be published in the Journal 
during the summer recess. 


EXHIBITION OF LITHOGRAPHIC 

PRINTS. l 
The exhibition of lithographic prints, which 
has been collected to illustrate Mr. Joseph 
Pennell’s Cantor Lectures on “ Artistic Litho- 
graphy,” will remain on view at the Society’s 
house, John Street, Adelphi, W.C., until 
Monday, March 2nd. The prints will be changed 
on Monday, the 28rd inst., when a fine collection 
of works by Whistler, Latour, and Menzel will 
be on view. The exhibition is open daily 
(admission free) from 10 am. to 4 p.m. 

(Saturdays from 10 a.m. to 1 p.m.). 


COLONIAL SECTION. 
The discussion on the paper by Sir ROBERT 
W. Perks, Bart., on “The Montreal, Ottawa, 


me it 


and Georgian Bay Canal,” will be held on’ 
Tuesday afternoon, March 8rd, at 4.30 p.m. 
The chair will be taken by Lorp BLYTE, 
Chairman of the Colonial Section Committee. 


1! 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


N 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. l 
A meeting of the Indian Section was held on 
Thursday, February 12th, 1914; Toe Ricur 
Hon. Lorn Newron in the chair. 


The paper read was— 


KHORASAN: THE EASTERN 
PROVINCE OF PERSIA. 


By Masor P. M. Syges, C.M.G., C.LE., 


Gold Medallist of the Royal Geographical Society ; author 
of “The Glory of the Shia World : the Tale of a 
Pilgrimage.” 


Khorasan, a province with which I isyo been 
intimately connected for the last nine years, 
signifies “the Land of the Sun” or “the 
Eastern Province.” In early Moslem times it 
included not only the eastern province of Persia, 
which then stretched as far .as the Oxus, but 
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all Moslem conquests to the borders of India. 
This- afternoon I am -confiiing my, remarks to 
the modern province, the area of which is 
perhaps as large as Italy, although its popu- 
lation is less than three millions. 

To ‘glance at its physical-features, Khorasan 
forms a portion of the Iranian plateau, -which 
to the north is bounded by range after range of 
mountains. Close to the north-eastern border 
of Persia is situated historical Kalat-i-Nadiri, 
the famous natural fortress of Central Asia, and 
from the crest of its titanic ramparts I have 
looked northwards across the great plain of Asia 
which stretches in impressive monotony to the 
Arctic tundra. This vast level expanse of 
Central Asia constituted a fit home for the 
many nomadic tribes which have attacked Iran 
for century after century from time immemorial, 
and which have in some cases founded dynasties 
in conquered Persia. Further south are other 
high ranges, the Elburz dividing Meshed from 
Nishapur with peaks exceeding 10,000 feet, but 
as the interior is approached the ranges become 
lower, until the Lut, the great desert of Persia, 
is reached. 

Rivers and lakes hardly exist in this semi-arid 
country, as the rainfall of 10 ins. is meagre in 
such a sunny land, and all the available water 
is used for irrigation purposes. 

Against this lack of rainfall may be set a 
beautifully dry, bracing climate. In winter the 
_cold is considerable, and occasionally readings 
below zero are recorded, but owing to the 
sunshine it is little felt. 'The heat in summer, 
too, 1s rarely trying, owing to its dryness; and 
as hill resorts abound, the climate is, generally 
speaking, excellent. i 

There are no forests in the province, or indeed 
elsewhere on the Iranian plateau, and timber 
is grown almost entirely by irrigation. 'The 
tree which gives a distinctive note to Persian 
villages is the poplar, which is especially useful 
for building purposes; then comes the oriental 
plane, the elm, the ash, the willow, the aspen 
and the walnut; the pine and the cypress are 
rare. 

Lilac, jasmine and roses are alone common in 
the gardens, which are in reality orchards with 
flowers, and are only beautiful for a few weeks 
in spring. The walnut and the peach, lilac and 
Jasmine were introduced into Europe from 
Persia, and lucerne, as we learn from Pliny, was 
also brought to Europe as early as the reign of 
Darius; it is known as Herba medica, or “ the 
Median herb.” 

Persia is especially rich in fruit, which grows 
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to perfeetion; Apples, pears, quinces, apricots, 
black and yellow plums, peaches, nectarines, 
cherries and black and white mulberries are 
grown everywhere in great abundance. Figs, 
pomegranates, almonds and pistachios grow best 
in the warmer districts; the date-palm, orange 
and lime are confined to the district of Tabas, 
which borders on the Great Desert. 'The grapes 
of Persia are celebrated, and we learn from Sir 
George Birdwood that the primeval habitat of 
the vine is to be sought in the Caspian provinces. 
I can support this statement by the fact that I 
found wild vines growing luxuriantly in the 
forests near Astrabad. 

The main crops of the province are wheat, 
barley (which is the staple horse food), millet, 
beans, cotton, opium, lucerne and tobacco, 
Sesame and other oil seeds. Rice is little grown. 
Potatoes, cabbages, cauliflowers, artichokes, 
tomatoes, cucumbers, spinach, lettuces, onions 
and radishes are the chief vegetables. The pro- 
ducts of the Persian hills are not to be despised. 
An edible thistle, rhubarb and large mushrooms 
allform additions to the table. Manna, caraway 
seeds, and the odoriferous asafcetida, so highly 
esteemed in India, are also found, and gum 
exudes from certain stunted hill trees. 

The fauna of Khorasan include bears, wolves, 
leopards, hyenas, lynxes, wild cats, foxes and 
jackals. A tiger, too, the “ Hyrcan tiger” of 
Shakespeare, may occasionally be bagged in the 
north. Magnificent stags may also be found on 
the edge of the Astrabad forests. But the 
usual quarry in the hills is the wild sheep and 
ibex, which have given me many a day’s good 
sport. The wild boar roams in the hills, and 
indeed, wherever there is any cover ; it is little 
shot, as, according to Moslem law, its meat 
cannot be eaten. 

To turn to domestic animals, Persia was the 
home of the Nisaean horse, which, on the 
testimony of Herodotus, was the largest and 
best of horses. The cattle, which are small and 
underfed, are the bos taurus. The fat-tailed 
sheep, the ovis aries steatopyga, is the sheep of 
Khorasan. Their tails weigh up to 19 Ibs. in 
the late spring, but shrink away during the 
winter. The one species of goat is the capra 
hircus, with its valuable kurk or down, from 
which the finest fabrics are woven. The camels 
of Khorasan are celebrated for their size and 
strength. 

The game birds include bustard of three 
species, the rare snow-cock, and the almost 
equally rare pheasant. The common birds of 
the province are partridges of two species, and 
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sandgrouse. Duck, mainly mallard, teal and 
Shipe, appear in fair quantities in the winter, 
and quail are snared in the spring. Pigeons 
are found-everywhere in the vicinity of cultiva- 
tion. Of non-game birds, eagles, hawks, and 
vultures abound. The bee-eater, the hoopoe, 
and the blue jay make the spring and summer 
bright; and the crow, raven, chough, magpie, 
starling, sparrow, lark and wagtail are common. 
The nightingale, the thrush, and warblers of 
various species are also common. 

The minerals of Khorasan are hardly worked, 
and but little is known about them. Coal, 
however, and copper are both extracted. But 
Khorasan can certainly boast of its turquoises, 
which are found to the north of Nishapur, and 
are the best in the world. During a visit 
to the mines in 1908, I scrambled about a 
hundred feet down to a low lateral gallery, along 
which I cautiously crept until I found myself 
in an opening where two parties of three men 
each were knocking off blocks of the matrix 
with chisels. These blocks were broken up and 
washed by boys, who worked them with their 
feet. The sorted matrix was then made up into 
bags and sent to Meshed, where the stones are 
cut and then exported to Europe, Moscow being 
the chief market. 

The commerce of Khorasan is important and 
rapidly increasing. The staple exports are 
carpets, cotton, dried fruits and wool. The 
imports are calico, indigo, oil, sugar and tea. 
At present the exports regularly exceed the 
imports. Much of the business is done by 
Armenians who are Russian subjects. Anglo- 
Indian trade is chiefly in the hands of merchants 
from the north-west frontier of India. Tea and 
indigo are the chief imports, but there is also a 
steady business carried on in boots, calico, and 
other British and Indian manufactures. Carpets 
are bought largely by a British firm. 

From the historical point of view, Khorasan 
is among the most important provinces of Persia. 
It can claim to lie on the Highway of the Nations, 
that great highway connecting Europe and the 
Near East with Central Asia and the Far East, 
a route which was followed by conquering 
armies,* by prisoners, by travellers, and by 
merchants. This route has run along the 
southern slopes of the mighty Elburz range and 
has traversed Northern Khorasan from before the 
dawn of history. 

In a paper which I had the honour of reading 
before this Society on ‘‘The Parsis of Persia,” 


* Vide Holdich’s “ The Gates of India,’ 
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I dealt at some length -with Zordaster, the 
Prophet of Iran. Unable‘to gain converts in 
Azerbaijan, his native land, he travelled: east- 
wards to Khorasan. At Kishmar, in the district 
of Turshiz, he met Gushtasp, ‘the king who 
subsequently became his convert, and in memory 
of the ‘event he planted a-eypress free. -At 
Mihr he erected one of his sacred fires, and in 
this neighbourhood was fought the decisive 
battle in which the Persians beat back ‘the 
Turanian hordes of Central Asia. 

In the fourth century B.C., Alexander the 
Great pursued the craven Darius, last monarch 
of the glorious Achaemenian dynasty, along the 
great route referred to above; he overtook the 
fugitive, whom he found just dead, in the neigh- 
bourhood of Damghan, some two hundred miles 
to the east of the modern capital, Teheran. 
Continuing his dazzling career, he traversed 
Khorasan, and in the pages of Arrian reference 
is made to the city of Tus. 

Herat was founded by Alexander, whose 
objective was Balkh ; but treachery in his rear 
changed the direction of his march, and Khorasan 
was subdued from north to south by the Greek 
army on its way to Sistan. 

The years passed, and in the third century B.c. 
the Parthian dynasty arose in the valley of the 
Gurgan, and soon spread over Northern Khorasan, 
which formed Parthia. Even to-day place- 
names recall this dynasty, which was termed 
Ashkani by the Persians. It is of especial interest 
to note that the Roman prisoners captured at 
the battle of Carrhae were all deported by the 
Parthians to Margiana, the modern Merv, where 
they married women of the country and founded. 
a colony. 

After five centuries of Parthian domination, 
a-national dynasty arose in Fars under Ardeshir, 
the founder of the royal line of Sasan. Nishapur 
was built by Shapur, more correctly Shahpur, 
“ the Son of a King,” one of the most illustrious 
monarchs of the dynasty, and signifies “the 
Good Deed of Shapur.” In the neighbouring 
mountains, by the iake of Su or Sovar, Yezdigird, 
“the Sinner,” another monarch, was kicked to 
death by a horse which appeared out of the 
sacred lake, and then plunged again beneath 
its waters. 

Just as the degenerate monarch of the 
Achaemenian dynasty fled before Alexander 
the Great towards Khorasan, we find the 
last scion of the Sasanian dynasty fleeing to 
the same province when the armies of Islam 
crushed the independence of Persia. Yezdigird IIT 
was a fugitive fox many years after the final 
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defeat of Persia at Nahavand, and was ultimately 
murdered by a miller of Merv, whose greed was 
excited by the sight of his valuable jewellery. 

Under Arab sway Khorasan became the 
leading province in Persia, and was noted for 
its civilisation. There is a legendary saying of 
the Prophet Mohamed to the effect that the 
roots of the Tree of Knowledge were at Mecca, 
but that its fruits were borne in Khorasan. 

The Abbasid dynasty, which succeeded the 
Omavyid, drew its support from Khorasan, and 
from that date Persia regained its ascendency 
and the Caliphate was administered by sons of 
Iran, mainly inhabitants of Khorasan. 

During this period “The Veiled Prophet 
of Khorasan,” picturesquely immortalised by 
Moore, was born an inhabitant of Karez on the 
Perso-Afghan frontier, and played a leading part 
on the stage against the Caliph Mehdi.* The son 
of this caliph, immortal Haroun-al-Rashid, lies 
buried in the shrine of Meshed, as does also his 
son Mamun. The latter is execrated by the 
Shiite Persians for having appointed the eighth 
Imam named Riza his heir. Subsequently 
he repented of his act and is alleged to have 
poisoned the saint. The Imam Riza is buried 
beneath the same dome as Haroun-al-Rashid, 
and in his honour the golden dome and stately 
quadrangles which make Meshed the “Glory of 
the Shia World” have been erected. 

The breaking away of Persia from the 
Caliphate was first attempted with some success 
by Tahir, an Arab nobleman, who ruled the 
East from Nishapur in the ninth century, and 
who founded a short-lived dynasty. But the 
founder of a Persian dynasty was Yakub-bin- 
Lais, a robber of Sistan, who, after various 
successes, attacked the Tahirid prince and 
subdued Khorasan. Victorious in this campaign 
he overran the whole of Persia, and even dared 
to try conclusions with the Caliph. The Saffar 
dynasty, as it is termed, owing to Yakub 
being a saffár, or brazier, is remembered with 
much affection by Persians because they con- 
sider it to be the first Persian dynasty after the 
Arab conquest. 

Yakub-bin-Lais was succeeded by his brother 
Amr, who, being forced to leave Nishapur, wrote: 
‘“‘Tts stones are turquoises, its bushes rhubarb, 
and its dust edible clay. How could I leave such 


t Moore worked up his history most creditably, but makes 
an error in writing— 
“. . . Chiefs of the Uzbeg race, 
Waving their heron crests with martial grace.” 
‘the Uzbegs did not appear on the stage of Central Asia until 
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a land?” Amr was unfortunate, and one of 
the famous stories of the East runs that when he 
was captured by Ismail, founder of the Samanid 
dynasty, a servant prepared a rough meal for 
the fallen monarch in a camp cooking-pot. 
Leaving it on the fire while he fetched some 
salt, a dog snatched at the meat, but was caught 
by the handle and bolted with the pot and 
meat. Amr exclaimed: ‘This morning three 
hundred camels bore my kitchen, and to-night 
a dog has carried it off !” 

Under the Samanid dynasty, Khorasan was 
merely a province of an empire ruled from 
Bokhara, and when Mahmud of Ghazna reached 
the zenith of his power Khorasan was seized 
by him. Indeed Persia at this period was 
divided up among several petty dynasties which 
had seized upon various provinces of the 
decrepit Caliphate. 

But a new powər was at hand in the Seljuk 
Turks, who were settled by Mahmud in the 
border district of Darragaz, but who speedily 
captured Khorasan and from it spread all over 
Persia. Nor did the Seljuk empire content 
itself witb Persia alone, as, under the able 
guidance of the Nizam-u-Din, perhaps the 
greatest statesman born in Khorasan, the boat- 
men on the Oxus were able to be paid by bills 
on Antioch. In other words, the Seljuk empire 
stretched from beyond the Oxus to the Mediter- 
ranean Sea. The last great Seljuk was Sultan 
Sanjar, who at the height of his fame and 
prestige was defeated by the nomadic tribesmen 
the Ghuzz. ‘These ferocious savages then sacked 
Merv and overthrew the Seljuk dynasty. I 
have recently visited the splendid tomb of 
Sultan Sanjar at Merv, which is being carefully 
repaired by the Russian authorities. 

The scene again changes, and the Mongols, 
under Chenghiz Khan, sweep across Asia, 
massacring and burning. After capturing the 
cities of Central Asia they crossed the Oxus, and 
exterminated the populations of Merv, Nishapur, 
and Herat. At Nishapur the city was levelled 
by the agency of water, and barley was sown 
on the site. Curiously enough, upon the 
occasion of my visit to this celebrated city, a 
crop of barley was growing on the same site, 
which has never been reoccupied. The dynasty 
grew weak and Persia was again broken up 
until dread Tamurlane appeared on the stage, 
and once again Khorasan formed part of an 
empire which stretched to the Mediterranean 
Sea. This dynasty waned and fell, and made 
way for the national dynasty of the Safavis, 
who ruled over a united people until the 
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Ghilzais of Kandahar captured Isfahan and 
overthrew the royal house. 

To Khorasan belongs the high honour of 
having given birth to Nadir Shah, the last great 
Asiatic conqueror. Born the son of a poor 
nomad, in the frontier district of Darragaz, his 
personality soon asserted itself, and, like 
Yakub-bin-Lais, Nadir Kuli won fame as the 
leader of a robber band. 

Persia lay writhing under the heel of the 
Afghans, and it was the robber chief who trained 
and led the army which not only expelled them, 
but which captured Kandahar. The wealth of 
India has ever been the prize of the Asiatic 
conqueror, and Nadir Shah, after gaining a 
single battle, won the spoils of Delhi. Later he 
subdued Bokhara and Khiva. He defeated the 
Turks, but was unable to penetrate to the 
Mediterranean Sea, and when he was assassi- 
nated in the neighbourhood of Kuchan his 
empire fell. I have visited the treasure-house 
which was built in Kalat-i-Nadiri, where the 
peacock throne and the spoils of Delhi were 
lodged for safe custody, and although, perhaps, 
there is no natural fortress of such strength, 
the carelessness of the guard allowed the vast 
treasure to be seized without a struggle after 
the death of the Great Afshar. 

By way of conclusion to this paper, I propose 
to refer briefly to one or two of the great stars 
in the literary firmament whose fame adds lustre 
to Khorasan. 

Among the most celebrated is Firdausi, the 
epic poet of Persia. Born at Bazh (now Paz 
or F4z), some twelve miles to the north of 
Meshed, Firdausi was a cultivator of the soil and 
a poor man. He completed his great poem, the 
‘“Shahnama,” in a.D. 999, and took it to the 
court of Mahmud of Ghazna. There he was 
granted a beggarly reward, and in revenge 
castigated his patron in a celebrated satire. For 
years he remained in hiding, and was sought for 
throughout Asia. Mahmud finally regretted his 
lack of generosity and sent the aged poet indigo 
to the value of fifteen thousand guineas, but as 
the royal caravan entered Tus, Firdausi was 
borne to his grave. 

This story is so famous in the East that Jami 
wrote five centuries later— 


Gone is the greatness of Mahmud, departed his 


glory, 
And shrunk to “He knew not the worth of 
Firdausi,” his story. 


To give an idea of the esteem in which the 
great poet was held, seven hundred years after 
his death, it may be mentioned that Nadir Shah 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


283 


paid reciters of his poems to accompany his 
ever-victorious army to incite his soldiers to 
deeds of valour. 

Firdausi was rightly selected to represent 
Persia in the group of sculpture at the Albert 
Memorial. He found his native land almost 
without a literature, and bequeathed to her a 
poem which contains all the glorious events of 
Persian history, and is one long trumpet-call to 
patriotism. Would that the British Empire had 
such a poet to stir us to patriotism and national 
service in the widest sense of the word! 

We next come to Omar Khayyam, the bard of 
Nishapur, who, owing to the genius of Fitzgerald, 
is the best-known of Persian poets in England and 
America. In Persia, on the other hand, he is 
celebrated as a philosopher and astronomer, and 
his reputation does not rest on his quatrains. 

Twice have I passed through Nishapur, and on 
each occasion I have visited the poet’s tomb, 
which is situated in an open wing of a shrine 
-erected by Shah Abbas in memory of Mohamed 
Mahruk, a forgotten relation of the Imam Riza. 
The shrine contains a formal Persian garden 
with cobbled paths, which is by no means lacking 
in charm. Fruit trees are grown in it, and the 
blossoms still fall on to the tomb of the poet, 
which is cased with hideous white plaster and 
bears no inscription. 

This is not the place to deal with the quatrains 
of the poet. We may well be content with the 
fact that Omar Khayyam has touched a chord 
in our prosaic Anglo-Saxon nature, and has 
thereby helped to bridge the deep gulf which 
separates the dreaming East from the material 
West. 


DISCUSSION. 


THe CHarrmMan (Lord Newton), in opening 
the discussion, thought he might without 
exaggeration say that the author was the first 
British authority at the present day upon Persia. 
He had spent over twenty years in the country ; 
he spoke the language with extreme facility, 
and had travelled practically all over the country. 
He was inclined to think that, in view of the 
somewhat unhappy circumstances which prevailed 
in Persia at the present time, his opinion would 
be sought by persons in this country who desired 
to be made aware of the real condition of affairs. 
He could not help thinking that if the author 
would reveal his inmost thoughts, he would say 
that what struck him more than anything else 
when he came to this country after a prolonged 
sojourn in Persia was the extreme ignorance which 
prevailed here, not only with regard to that country 
but the East generally. Without being disrespect- 
ful, he was inclined to think that that ignorance 
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extended even to very high quarters, and he would - 


be prepared to bet a substantial sum that even so 
exalted a being as a member of the British Cabinet 
would cut a somewhat poor exhibition if he was 
eross-examined by Major Sykes, or even by himself, 
on the question of the British sphere in Persia. 
The answers given would, he anticipated, be of a 
somewhat surprising character; in fact, even 
amongst that intelligent audience, it would not 
surprise him to learn there were a certain number 
of people who had not realised the fact that in the 
regions which the author had described there was a 
certain portion for which this country was in- 
directly, if not directly, responsible. He confessed 
it would have afforded him a certain amount of 
gratification to have heard what the author con- 
sidered were the prospects of that particular 
portion of the Persian dominions which this 
country had taken under its charge, and he 
would also like to have heard something with 
regard to the railway, which appeared to be desired 
by nobody in Persia, but which would pass through 
part of the region which the author had illustrated. 
He could not help admiring the author’s reticence 
when, in drawing attention to the famous shrine 
in Meshed, he omitted to comment upon the fact 
that it had lately been the target of Russian guns. 
The author was evidently an extremely versatile 
man; he was a soldier; he had pursued a diplo- 
matic career, having been a Consul; he was a 
distinguished traveller; he took part in the South 
African War; he had proved himself to be a highly 
successful sportsman; and he appeared to be some- 
thing of an artist and of a musician. He (the 
Chairman) did not know upon what grounds he had 
been invited to preside over the meeting. It was true 
he had been in Persia, but he had paid what he 
would describe roughly as a sort of week-end visit to 
the capital, and although he was well aware of the 
fact that in the opinion of many politicians passing 
a few days in the capital of a country at once 
constituted a man a first-class authority upon 
everything in connection with the country, he did 
not claim such a distinction himself, and would 
therefore leave the discussion of the paper to 
others better qualified than himself. 


His EXcELLENCY THE PERSIAN MINISTER (Mirza 
Mehdi Khan) expressed the great pleasure he felt 
at being privileged to attend the meeting and 
listen to the author’s most interesting paper. 
Major Sykes was one of the greatest authorities 
on Persian subjects, as he had devoted twenty 
years of his life, not only in his official but his 
unofficial capacity, to studying Persian subjects 
and to travelling in the country. The author 
knew the Persian language and every detail of 
Persian manners and customs, and if the audience 
had seen him, as he had done, in Persian society 
they would not know he was not a native. 
Apart from the author’s great knowledge con- 
cerning the history and geography of Persia, he 
was a high authority concerning Khorasan, 
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with which ‘he had dealt in the paper, having 
lived and travelled in that most interesting and 
most, important province for nine years. In‘ad- 
dition to Firdausi and Omar Khayyam, Khorasan 
had produced other poets who adorned their 
golden age, while it was also a great place of 
pilgrimage. He desired to take the present 
opportunity of expressing the personal apprecia- 
tion of his countrymen and himself at the great 
services the author had rendered to the history 
and geography of Persia, and for making the 
country known. 


THE Riegut Hon. Str H. Mortimer DURAND, 
G.C.M.G., K.0.8.1., K.C.I.E., said Major Sykes 
possessed the first qualification for a really good 
traveller, the faculty of constant and minute 
personal observation. Consequently his facts were 
many, and thoroughly to be trusted. The author’s 
works upon Persia were the first authority on the 
subject, with the possible exception of the immortal 
Haji Baba. He (Sir Mortimer) had never been in 
the particular part of the country to which the 
paper referred, but he had the good fortune to 
spend about six years in Persia, during which time 
he had been associated officially with Major Sykes. 
He had found that Major Sykes’s work was of the 
greatest value. Indeed, he believed that no British 
officer in Persia had ever done more for British 
interests. The author had referred to a Persian 
garden as being more like an orchard than a 
garden. It was a beautiful orchard, the fruit 
trees being overshadowed by great colonnades 
of planes and poplars. At their feet were runnels 
of water, by the sides of which grew every 
kind of flower. In the early Persian spring, 
almost before the snow was off the ground, the 
violets came out in countless numbers and made 
the whole air sweet; and they were followed by 
sword-like green fronds, the white iris, the tiger 
lily, and finally by roses in countless thousands. 
With the roses came the nightingales, not in ones 
or twos, but almost as many as the roses. He 
did not think he had ever heard anything more 
delicious than the song of the Persian nightingale. 
The author had mentioned two of Persia’s great 
men—the conqueror Nadir Shah and the poet 
Omar Khayyam. Some years ago he was very 
much interested in the career of Nadir Shah, 
and wrote a book about it in the hope of making 
it better known to the British public. It was a 
pity that British people did not know more about 
the career of Nadir Shah, who was, in fact, the 
Napoleon of his day. It was a curious coincidence 
that the area of the dominion that he conquered 
was almost identically the same as that overrun by 
Napoleon, counting from Moscow to Lisbon and 
from the Baltic to the Mediterranean. Nadir Shah 
not only drove the Afghans and Turks out of 
Persia, defeating them in some bloody battles, but 
he conquered Delhi and advanced into India, and 
finally, by his threatening appearance, he induced 
the Russians to evacuate certain provinces of the 
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country which they had occupied before he came 
to the throne. When it was borne in mind that this 
great achievement was accomplished only a little 
more than a century and a half ago, it showed that 
great possibilities existed in Persia. The author’s 
remarks in regard to Omar Khayyam had interested 
him greatly, because he had the honour of being 
the President of the Omar Khayyam Club. It was 
quite true, as the author stated, that the Persians 
did not regard Omar as one of their first poets. 
His Excellency the Minister had said so that 
afternoon. Some years ago he was requested by 
the Omar Khayyam Club to ask Shah Nasr ed Din 
whether be would repair the grave of Omar at 
Nishapur. After a talk on business matters, he 
asked His Majesty whether he would take the 
subject into consideration. The Shah replied, 
“ Do you mean to tell me that there is a Society 
in London connected with Omar Khayyam ?”’ and 
on being assured that there was he leant back in 
his big chair and laughed. ‘‘ Why,” he said, “ the 
man has been dead a thousand years. No, we 
have many better poets than Omar Khayyam in 
Persia ; indeed, I myself ”—and then he stopped. 
Personally, Sir Mortimer thought Omar Khayyam 
was a great poet, though he owed much to 
Fitzgerald. Omar Khayyam’s poetry was, as 
Benson had said, the most beautiful exposition of 
pure agnosticism. It was too pessimistic to be 
bracing, but as poetry it was beautiful. 


COLONEL Sır TxHomas H. Horpics, R.B., 
K.C.M.G., K.C.I.E., said it was not very long ago 
that he heard the statement made by a gentleman 
who knew Persia exceedingly well that there were 
two people who knew more about Persia between 
them than all the rest of the people in this country 
put together, namely, Major Sykes and his sister, 
Miss Sykes. He desired to state from personal 
observation how it was that the author had 
acquired such an intimate knowledge both of the 
country and of the people. So far as the country 
was concerned, being a geographer, he naturally 
had acquired very much useful information by his 
continuous travelling through the country ; but as 
regarded the people it was not everybody who could 
manage so to win the confidence of the people as 
to be able to associate with them on equal terms. 
The secret of it was that Major Sykes had always 
carefully studied the idiosyncrasies of the people, 
and had endeavoured, as far as possible, to live 
with them, sharing their social life and particularly 
taking part in their pastimes and sports. There 
were three things that a Persian was supposed to 
be taught: to ride, to shoot, and to tell the truth. 
The third item in the educational programme had 
been rather neglected of late, but they could ride 
and shoot, and in those particulars the author always 
entered into friendly competition with them, and 
proved satisfactorily to them that he could go 
just one better than themselves, The influence 
he had over the people was quite extraordinary. 
He remembered when serving on a Boundary 
Commission to the south of Khorasan, between 
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Baluchistan and Persia, Major Sykes thought it 
might tend to good feeling and friendliness if a 
gymkhana was held, in which the Persians on one 
side and the Baluchis on the other should compete 
together. Careful arrangements were made for the 
holding of the sports a little distance from the 
camp. It often happened that international sports, 
tended more to distrust and disagreeable feeling 
than they did to peace and good will between the 
peoples concerned. In the particular case to which 
he referred, all went well until the wrestling 
match began. The Baluchis were represented by 
the gentleman who held the silver belt of Baluchi- 
stan, while on the other side was a champion of 
Persian extraction; and he was unwise enough to 
allow those two athletes to meet. The contest had 
hardly begun before the air was thick with sticks 
and stones, and, but for the fact that the sports were 
held some distance from the camp so that the people 
could not get hold of their arms, there would no 
doubt have been a free fight. Owing to Major Sykes’s 
influence on the one side and his own on the other, 
they were able to calm their respective contingents, 
and peace was restored. During the course of the 
row, however, the local governor in that part of the 
country, and practically the commander-in-chief 
of the Persian army there, was very severely mis- 
handled by his men, being dragged from his horse 
and severely beaten. In view of the indignity to 
which he had been subjected, the commander-in- 
chief issued an order next day, after peace had been 
restored between the two camps, that the whole 
of his army was to be bastinadoed. There was, 
however, in Persia an institution called ‘‘ Bast,” 
or sanctuary, which, if an offender could reach, 
he escaped from punishment. On the coast of 
Persia, if slaves escaped and could touch a British 
gun at one of the telegraph stations or grasp 4 
British flagstaff they were secure. In the present 
instance, ‘ Bast” was represented by an old Aus- 
tralian mare belonging to Major Sykes; the soldiers 
swarmed round this rather ill-tempered animal, 
and the army got off their bastinado. Khorasan, 
as he knew it, was not a very attractive 
country. It consisted of large spaces of sand, 
small groups of villages considerable distances 
apart, and a country streaked here and there 
by long rugged ridges or hills. It was necessary 
to go a very long way to find the beautiful rose 
gardens and to listen to the nightingales to 
which Sir Mortimer Durand had _ referred. 
There was a great deal more of the dis- 
agreeables of a desert life in the country than 
of the delights of Persian poetry and gardens. 
Khorasan at present was very different from the 
Khorasan in medieval times, and in the early 
history of Persia in India. Major Sykes pointed 
out on the map that in early days it included 
both Afghanistan and Baluchistan, but in the days 
of Empire, when the Persian Empire extended from 
the Mediterranean to the Indus, Khorasan practi- 
cally reached as far even as the Pamirs, and certainly 
included Afghanistan, Baluchistan, and Balkh; 
in fact, he believed generally that it included the 
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trans-Indus Provinces of India. No conqueror, 
however, ever succeeded in penetrating into India 
further than the Indus valley until comparatively 
recently, when the Afghan kings came down from 
their highlands and planted themselves at Delhi. 
It was necessary to recollect, in such early histories, 
either of medieval times or still earlier, that geo- 
graphical distinctions were exceedingly elastic, and 
that what might be true geographically for one 
period would be absolutely incorrect for another. 


CoLoONEL C. E. Yare, M.P., in moving a hearty 
vote of thanks to the author for his interesting 
paper, and thanking Lord Newton for so kindly 
taking the chair, thought it would have been 
interesting if a little further information had been 
given of the actual state of Persia at the present 
moment, including the state of British trade and 
the communications of the country. Khorasan 
was most difficult of access, so far as trade and 
commerce were concerned, and British trade with 
it was comparatively small. Tea and coffee, as 
the author stated, were the chief articles of 
commerce, both of which had to make a very long 
journey from India. It was- necessary to bear in 
mind that all the trade with Khorasan from the 
north went through Russia, as there were only two 
points from which Indian and British trade could 
enter Khorasan, the first being what was known 
as the Nushka route, through India and Balu- 
chistan, and the second being by sea to Bunder 
Abbas at the commencement of the Persian Gulf, 
and thence by three or four months’ camel journey 
up through the country. The former route was 
considerably safer than the latter, and, as a result, 
he believed trade had considerably increased of 
late years. For the last few years both Indian 
and English merchants had been molested by 
robber bands, and he was sorry to say that up to 
date, as far as he knew, they had received no 
compensation for the losses they had incurred. 
They lived in hopes that the measures now being 
taken by the Government to pacify the country 
would make the roads safer for trade in the future, 
so that the interests of England and Persia, which 
were so closely connected, would steadily increase 
and become further consolidated. 


SIR MancHERJEE BHOWNAGGRERE, K.C.LE., said 
he desired, before seconding the motion, to express 
the sense of loss which the Society had suffered 
by the untimely passing away of the Chairman of 
the Indian Section, Sir William Lee-Warer. Sir 
William was not only a great administrator in 
India, but the Society owed him a great debt of 
gratitude for the energy and intellect he had 
devoted to promoting the success of the Indian 
Section of the Society; and he was sure the 
audience would approve of his alluding to the 
subject on the first meeting of the Indian Section 
after Sir William’s death. In seconding the 
motion moved by Colonel Yate, he désired to 
say that in his opinion Major Sykes had rendered 
great service to the Empire by the manner in 
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which he had conducted his official duties, and 
the amicable relations he had maintained among 
Oriental peoples; and if more men of his type 
represented British interests in Eastern countries 
he was perfectly certain Imperial interests would 
not suffer. As a Parsi he also desired to take 
the present opportunity of expressing the gratitude 
that community owed to the author for having 
extended to the remnant of that community 
which still owned the sway of the Persian 
Government, the timely assistance and sympathy 
they very sorely needed in times of trouble, not 
because of the acts of any responsible Minister 
of the Persian Government, but because of the 
fanaticism of ignorant mobs. As a result, Major 
Sykes’s name was a household word amongst the 
Parsi community. 


The resolution of thanks was then put and 
carried unanimously. 


Mazor Syxus, in reply, said the only point he 
wished to mention was that, on the Albert 
Memorial, Firdausi represented Persia in the group 
of statuary of Asia, and justly did so. 


TENTH ORDINARY MEETING. 


Wednesday, February 18th, 1914; Joun 
SLATER, F.R.I.B.A., Member of the Council of 
the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 
Flagg, Stanley Griswold, Jun., 

street, Philadelphia, Pa., U.S.A. 
Jeffrey, William, 13, St. James’s-court, Buckingham- 

gate, S.W. 

Kellas, Alexander Mitchell, B.Sc., F.C.S., 4, St. 

Mark’s-crescent, Regent’s Park, N.W. 

Kuwada, Gompei, Osaka Gas Company, Osaka, 

Japan. 

Lalljee, Yoosuf I. A., 9, Green-street, Fort Bombay, 

India. 

The following candidates were balloted for 
and duly elected members of the Society :— 


Howarth, Albany E., A.R.E., The Studio, Hutton, 
Essex. 


Chestnut- 


Seys, Mrs. Evelyn, Wirewoods-green, Chepstow, 
Monmouthshire; and 15, St. Mary’s-square, 
Paddington, W. 


The paper read was— 


THE PRESERVATION OF WOOD. 
By A. J. Wauuis-Tayter, Assoc.M.Inst.C.E. 


INTRODUCTION. 
The value of wood preservation is now 
thoroughly recognised, and its importance in 
the industrial world is rapidly increasing. “ The 
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advancing cost of lumber has brought home to 
the consumer the fact that the only possible 
offset to this enhanced cost is the use of 
preservative methods to prevent, or rather to 
retard, decay; and thus not only to lengthen 
the life of the wood in all its forms, but also 
to widen the field by bringing into use a 
number of less valuable species of timber. 

In the United States, where, a comparatively 
few years ago, the supply of timber seemed all 
but inexhaustible, the amount of lumber now 
available hardly meets the ever-increasing 
demand in a satisfactory manner. This is 
due to careless lumbering, to failure to replant 
denuded areas, and to the enormous waste 
caused by forest fires, These remarks are 
also more or less applicable to other timber 
countries, 

Once divested of life, vegetable substances, in 


conjunction with animal substances, are liable _ 


to decay. Some kinds of wood are more apt to 
deteriorate rapidly than others, but all woods, 
under certain conditions, become deprived of 
their fibrous textures, and thus lose their 
properties. 

Wood consists essentially of vessels and cells, 
the only solid parts being the coats which form 
them. In these vessels is the sap, the circula- 
tion of which through the tree is the source of 
its existence. On the death of the tree, how- 
ever, the sap in the wood is liable to cause 
vegetable decomposition through the process 
of fermentation. The fact that putrefactive 
fermentation, and the subsequent decomposition 
_of vegetable matter, are due to albumen, was 
discovered by Kyan, the inventor of the 
“ kyanising ” process of preserving wood. 

The most common causes of decay are the 
presence of sap and being subjected to alter- 
nating conditions of wetness and dryness, or to 
a combination of moisture, heat, and absence 
of ventilation. 

Two kinds of decay are distinguished—* wet 
rot” and “dry or sap rot.” The former, 
which may occur whilst the tree is standing, 
takes place where the gases evolved, principally 
carbonic acid and hydrogen, can escape the 
tissues of the wood, the sappy portions especially 
becoming decomposed. The latter, which takes 
place only in dead wood, occurs in confined 
places, where the gases evolved, finding it 
impossible to eseape, enter into new com- 
binations and produce fungi, which derive 
their nourishinent from, and thus destroy, the 
wood, The following illustrations, reproduced 
from Allis-Chalmers, Bulletin No, 1439, July, 
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1909, show in Fig. 1 a wood-destroying fungus 
(Lentinus Lepidus) on a red fir sleeper in South 
Dakota, and in Fig. 2 the growth of destructive 
fungus on an untreated white oak sleeper. 

By felling the timber at the proper season, 
and at the most suitable age, the tendency to 
decay can be somewhat reduced. For destruc- 
tion due to the ravages of insects the only 
remedy is treatment with some preventative 
agent. Figs. 3 and 4 show two untreated oak 
piles destroyed by the teredo navalis, the latter 
a portion of a pile after only two years’ service. 

The lower forms of animal and vegetable life, 
that is to say bacteria, fungi or spores, assisted 
by heat, air, and moisture, enter the wood cells 
and destroy the wood tissue, and as these 
destructive elements are always present and 
ready to attack organic matter, it becomes 
necessary both to destroy them and to render 


Fig. 1.—Woop-pEstroyine Funeus (LENTINUs 
LEPIDUS) ON Fir SLEEPER. 


the wood impervious to them, by the injection 
of some antiseptic or poison in liquid form. 

The processes for the preservation of timber 
from decay, and from destruction through the 
boring of insects, may be classified under three 
headings: Drying artificially and hermetical 
protection from contact with the atmosphere 
by coating the surface with paint; the elimi- 
nation of the sap of the wood by dilution or 
vaporisation ; the impregnation of the wood 
with some antiseptic chemical substance which 
will form an insoluble compound with the 
organic matters in the sap. 

The first and second of the above methods 
are only valuable where the timber is com- 
paratively thin, is so placed as to be readily 
accessible, and is not in contact with the 
ground. The third is the most important, and 
it is proposed to deal chiefly with processes 
coming under this head. 
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EARLY History or THE Art or Woop 
PRESERVATION, 

Interesting as the early history of the pre- 
servation of wood by means of antiseptics 
undoubtedly is, the limited space at disposal 
will only admit of a brief review of this portion 


+ ae - 


Fic. 2.—GrowrH OF DESTRUCTIVE FUNGUS ON UNTREATED WHITE OAK SLEEPER. 
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Egyptian temples, the age of which is un- 
doubtedly over 4,000 years. These latter are 


probably the oldest pieces of wood existing in 
the world at the present time, and are thought 
to have been treated with some preservative 
agent, probably bitumen. 


FIG. 4. 


< 


Fıds, 3,4.—UNTREATED OAK PILES DESTROYED BY TEREDO NAVALIS, THE LATTER 
AFTER ONLY Two YEARS’ SERVICE. 


of thé subject. The art is probably one of very 
great antiquity, and is believed to have been 
practised by the ancient Egyptians, wooden 
coffins, used by them, estimated to be at the 
very least 2,000 years old, having been found 
in good preservation. Wooden dowel-pins are 
also employed in the stonework of the ancient 


Amongst the pioneer investigators into the 
subject of preservative agents was Johann 
Glauber, of Carlsbad, Germany, a celebrated 
chemist in his day. Glauber’s experiments 
were made about 1657, and his process consisted 
in first carbonising the wood under the action: 
of fire, then coating the surface with tar, and’ 
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subsequently immersing the wood so treated in 
pyroligneous acid or crude acetic acid. 

Since the date of Glauber’s experiments, 
numerous processes for the preservation of 
wood have been devised, many of which would 
doubtless be efficient for the purpose, the only 
question being the commercial one as to the 
possibility of economical application. The 
earlier investigators, however, whose processes 
gave the most satisfactory results, were those 
who carried out their experiments in the decade 
between the years 1830 and 1840, and three 
processes dating from that period have survived 
to the present time, viz., the corrosive subli- 
mate or mercuric chloride (HgCl,), or kyanising 
process; the dead oil of tar or creosote oil, or 
creosoting process; and the chloride of zinc 
(ZnCl,), or burnettising process. The first, or 
kyanising process, is now less frequently 
employed owing to the greater cost of the 
agent and the longer time required to carry 
it out. 

The first experimenter to employ pressure for 
the purpose of forcing antiseptics into wood by 
means of hydraulic pressure is said to have 
been a Frenchman named Breant in 1831. In 
1846 the plan of previously steaming the wood 
was introduced by Pain. 


CONDITIONS NECESSARY TO ENSURE SUCCESS, 


Two conditions are absolutely necessary in 
order that an antiseptic agent should produce 
useful results in the preservation of wood, viz., 
a proper liquid state at the instant at which 
injection into the wood takes place, and a 
reasonable cost. 

It is also essential that the operator should 
have a thorough insight into the practical 
working of the process employed, and a 
knowledge of the nature of the preservative 
used. ` 
The wood to be treated should, moreover, be 
in a proper condition, that is to say, properly 
seasoned or at the very least half seasoned. 
In the best practice in Europe the wood 
is not treated until it has been seasoned 
from six to twelve months. In the United 
States, however, wood is usually treated from 
four to six months after cutting, and generally 
with inferior results. 


THE ABSORPTION OF PRESERVATIVES BY 
TIMBER, 


The whole problem involved in timber preser- 
vation is the replacement of the sap of the wood 
by some suitable preservative agent, and before 
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proceeding to discuss the various antiseptics 
and systems of application employed, a few 
observations upon the fundamental factors con- 
trolling the penetration of preservatives into 
wood may materially assist in clearing away 
some of the difficulties that occasionally confront 
those interested in the timber-preserving in- 
dustry, through results being.obtained in prac- 
tical working which cannot be satisfactorily 
explained. 

With this object in view the writer thinks 
that he cannot do better than give some 
brief abstracts from two papers on “The Pre- 
servative Treatment of Wood,” by Mr. Irving 
W. Bailey, Assistant Professor of Wood Tech- 
nology, Harvard School of Forestry, which 
papers appeared as contributions from the 
laboratory of wood technology of the above 
school, in a recent number (Vol. XI. No. 1, 
March, 1913) of the Forestry Quarterly, a 
professional journal published in Ithaca, New 
York, The writer has to thank Professor 
Bailey for his courtesy in lending him the 
original negatives, so as to enable him to take 
prints from which the photomicrographs Figs. 5 
and 7 have been prepared, and he would also 
observe that the above papers would well repay 
perusal in extenso by those interested in the 
subject. 

The first of these articles treats of the validity 
of certain theories concerning the penetration 
of gases and preservatives into seasoned wood. 
The author analyses Tiemann’s theory, which 
he summarises as follows:—‘‘ In fresh green 
wood of all species the cells of all kinds (except 
the resin ducts and the vessels) are completely 
closed by the primary wall, and the gases can- 
not be forced through this enclosing membrane 
even at extreme pressures. Water may percolate 
through this membrane gradually, as through a 
filter, but this action must be comparatively 
slow even under high pressure . . . Whenever 
wood seasons (beyond its fibre saturation 
point), whether naturally or by artificial means, 
narrow microscopical slits occur in the walls of 
the fibres and tracheids which render them 
penetrable to gases and liquids. These slits 
do not reunite when the wood is resoaked, 
although they may close up somewhat. The 
greater the degree of dryness the more pene- 
trable the wood becomes .. . Steaming opens 
up these slits in the cell walls, but they are 
not as numerous nor as wide as in air-dried 
material.” 

The greater penetration of creosote in dense 
woods and in heavy ‘‘summer-wood” of long- 
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leaf pine paving-blocks .is explained by Mr. 
H. F. Weiss by the fact that dense tissue 
cracks more in drying. Such splitting, he says, 
does not occur to the same extent on the light 


thin walls, as they seem to yield and bend more 
under readjustment of the wood during drying. 
The heavy walls it seems, therefore, cannot 
readily adjust themselves to moisture changes, 
and consequently split somewhat in the manner 
of a tie when it dries too rapidly. 


PHOTOMICROGRAPHS ILLUSTRATING VALIDITY OF SLIT HYPOTHESIS. 
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The subject is discussed at some length, the 
following summary and conclusions having been 
arrived at :— ; 

1, Spiral cracks in the walls of tracheids and 


fibres occur in only a small percentage of dry 
wood. 

2. Spiral cracks, when present, are confined 
in coniferous woods to the heavy, thick-walled 
tracheids at the end of the year’s growth. 

8. Spiral cracks are confined to the secondary 
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and tertiary layers of the cell wall, and the 
primary wall remains unruptured. 

4, Air passes as easily through dry cells 
_whose walls are.unruptured as through cells 
whose secondary walls have cracked in drying. 

5. In many cases air cannot be passed 
through dried cells whose secondary walls 
possess well-developed “slits,” or cracks. 

6. Although drying cracks or “slits ” do not 
close when dry wood is thoroughly resoaked, 
resoaked wood is in many cases as impervious 
to air as unseasoned material. 

7. Although air cannot be forced through 
long pieces of green coniferous wood even 
under heavy pressures, it passes in many cases 
through short pieces of more than one fibre 
length. 

8. In long-leaf pine paving-blocks, when the 
penetration was confined largely to the dense 
bands of ‘‘summer-wood,” the walls of the 
latter were, in the majority of cases, found to 
be unruptured. 

From this it is held to be clear that 
Tiemann’s “slit” hypothesis cannot account 
for the penetration of gases and oils into 
seasoned woods. Similarly, Weiss’s theory 
cannot account for the greater penetration of 
preservatives into dense tissues. In both cases 
some undetermined factor, or factors, are at 
work which control the injection phenomena. 

Fig. 5 shows at (D) a radial longitudinal 
section of a western hard pine showing spiral 
cracks or “slits” in the thick walls of the 
“summer - wood.’ The thin-walled spring 
tracheid at the right is seen to be unruptured. 
(E) A cross section of the dense -fibres of a 
broad-leaved tree, or “hardwood,” showing 
drying cracks in the thick secondary walls. 
The darker coloured primary walls which 
enclose the inner layer are seen to be un- 
ruptured. (F) A tangential longitudinal section 
of the ‘‘summer-wood”’ of western yellow pine 
showing spiral cracks or “slits.” (G) A cross 
section of both the “summer” and “ spring- 
wood ” of a Mexican hard pine. The cracks or 
“slits” are confined to the thick secondary 
wall of the ‘‘summer-wood.”” The dark primary 
walls are seen to be unruptured. (H) A longi- 
tudinal section of freshly-cut white pine sap- 
wood, taken from the immediate vicinity of 
the cambium, showing the fine spiral bands 
which occur in specialised cells that resist 
compression. (J) A longitudinal section of 
loblolly pine tracheids, showing striated effect 
produced by incipient stages of decay. (K) A 
cross section of the air-dried “ summer-wood,”’ 
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of a very dense specimen of long-leaf pine. 
The thick secondary wall, as well as the 
primary and tertiary walls, is seen to be 
unruptured (compare G). The first faint lines 
crossing the section from right to left were 
made by the minute irregularities which occur 
on the edge of even the sharpest microtome 
knife. 

In the second article, Mr. Bailey deals with 
the structure of the pit membranes in the 
tracheids of conifers, and their relation to the 
penetration of gases, liquids, and finely-divided 
solids, into green and seasoned wood, the 
following summary and conclusions being 
arrived at :— 

1. Wood is a highly specialised and complex 
plant tissue, designed primarily to conduct 
aqueous solutions and to give strength and 
rigidity to stem and branches. 

2. It is extremely variable in different species 
and even in different parts of the same indi- 
vidual, owing to variations in the functions 
which it is called upon to perform. 

8. Coniferous woods, or “soft woods,” are 
composed largely of minute cells, or tubes, with 
closed ends. Liquids, in passing through this 
tissue, travel primarily in the cavities of the 
cells, and pass from cell to cell by means of 
delicately constructed valves or bordered pits 
in the cell walls. 

4. The membranes of the bordered pits are 
not always entire, as has been previously 
supposed, but possess (in all species examined) 
numerous minute perforations, whose presence 
may be demonstrated by careful microscopic 
examination and by experimental means. 

5. When wood is thoroughly dried, no 
structural modification, such as the rupturing 
of the cell walls, is essential in order to account 
for the penetration of gases and preservatives 
into seasoned wood. 

6. In green wood, the bordered pits and 
membranes are very permeable to aqueous 
solutions, but are comparatively impervious to 
undissolved gases, and to oils, and other heavy 
or viscous liquids. This is due, undoubtedly, 
to capillary or surface tension phenomena and 
the valve-like action of the torus. 

7. Dry wood (except when the cells are 
clogged with resins or other secretions) is very 
permeable to gases, since water is no longer 
present to resist the passage of the gases 
through the perforations in the pit membranes. 

8. Whenever preservatives are injected rapidly 
into green or seasoned wood, the penetration 
takes place primarily through the cavities of 


292 


7 


the cells, and the preservatives pass from one 
cell to another through the bordered pits. 

9. Rupturing of the pit membranes was found. 
in some specimens to be concomitant with the 
process of drying, and may account for the fact 
that in certain cases resoaked dry wood is less 
impervious to air than green material. 

10. The impregnation of wood by modern 
commercial methods is a complicated chemical, 
physical, and anatomical problem, since any 
given phenomenon may be the result of 
numerous interesting chemical, physical, and 
anatomical factors. 

Fig. 6 shows diagrammatically the structure 
of bordered pit: A being a surface view of 
bordered pit; B and C, sectional views of 
bordered pits; D, embossed or bordered area of 
secondary wall; E, pit or orifice in secondary 
wall; F, membrane; F*, thickened area of 
membrane or torus. 
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Fie, 6.—DIAGRAM SHOWING STRUCTURE OF 
BORDERED PIT. 


Fig. 7 shows at (L) a tangential section of 
sequoia showing sectional view of the bordered 
pits. The membrane and torus are seen to 
occupy a medium position between the two 
arching cell walls. (M) Tangential section of 
hard pine showing sectional view of bordered 
pits. The tori have been pressed against 
the left-hand orifices by excessive pressure. 
(N) Tangential section of hard pine showing 
sectional view of bordered pits. The torus in 
this case is thin and flexible and has been 
jammed into the right-hand orifice so firmly 
that it appears bow-shaped. (O) Tangential 
section of freshly-cut green white pine sapwood 
injected with a carbon mass. The minute 
carbon particles are seen to penetrate from one 
cell to another by the bordered pits. (P) Tan- 
gential section of sequoia heartwood showing 
the penetration of carbon mass from one 
tracheid to another through the numerous 
bordered pits. (R) Tangential section of the 
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summer-wood of a common long-leaf pine 
paving block. The heavy tar oils are seen to 
penetrate by means of the bordered pits. 
(S) Diagrammatic drawing of pit membrane 
and torus. The perforations are seen to occur 
in the thinner bands of membrane substance. 
(T) Radial section of freshly-cut green white 
pine sapwood treated with a carbon mass. The 
carbon particles are seen to penetrate the pit 
membrane in a rim about the torus, and in 
lines radiating outward from it. (U) Radial 
section of larch showing large perforations in 
the pit membranes. 


VARIOUS PROCESSES EMPLOYED FOR PRESERVING 
Woop. 


The Bi-chloride of Mercury Process or 
“ Kyanising.”’—The preservative process usually 
known as “kyanising,” from the name of the 
inventor, John Howard Kyan, who introduced 
it into this country in the year 1832, consists in 
steeping or soaking the wood in a solution of 
bi-chloride of mercury or corrosive sublimate 
(HgCl,), the solution generally used consisting 
of 11b. of the salt to 99 lbs. of water. 

In the year 1836 this process was introduced 
in Woolwich by the Royal Engineers, but it has 
now practically gone out of use in England. 
The chief objections to the process are the high 
cost of the agent, and that, being carried out 
without pressure, it is a very slow one, occupy- 
ing as many days as the pressure processes do 
hours. According to Mr. Samuel M. Rowe, an 
authority on the preservation of timber in 
America, the usual rule there—where the pro- 
cess has recently been carried on in some 
localities owing to chloride of zinc and dead oil 
of tar or creosote oil for the “ burnettising”’ 
and creosoting processes not being readily 
available—is to allow the wood to steep in vats 
for a length of time depending upon its least 
thickness, thus if the timber is 10 ins. x 12 ins. 
thick it would remain in the vats eleven days ; 
if 6ins. x 9 ins. it would steep for seven days. 

Owing to the bi-chloride of mercury used as 
the antiseptic in this process containing hydro- 
chloric or muriatic acid (HCl), which acts 
injuriously on iron, it has been found imprac- 
ticable to attempt to impregnate the wood 
under pressure. 

The price of corrosive sublimate is about 
3s. 6d. per 1b., against 4d. per gallon for creosote 


‘oil, and about 2d. per lb. for pure chloride of 


zinc. 
The Zinc-chloride Process or “ Burnettis- 
ing.” —Sir William Burnett’s invention, known 
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as “ burnettising,” was introduced in 1838, and 
the process consists briefly in the destruction of 
the tendency possessed by certain vegetable and 
animal substances to decay, by subjecting them 


ae 


» 


M 


T 


i 
f 
| 
f 
f 
| i èé 
; 
| 
i 
| l 
. e Å 
> = L 
l 
EF 4 
é 
= 
i $ 
i 
> 
r e3 
y. 
- 4." 
> 
A ` 
& 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 293 | 


out under a pressure of 7 or 8 atmospheres, as 
used in creosoting. In Germany, where the 
process is probably the most used, the wood is 
steamed under a pressure of from 60lbs. to 


FIG. 7. 


PHOTOMICROGRAPHS ILLUSTRATING STRUCTURE OF Pit MEMBRANES IN CONIFERS, 


to the action of chloride of zine (ZnCl,). The 
degree of dilution recommended by the inventor 
is 1 part by volume to 50 parts of water, and 
the impregnation is now most commonly carried 


70 lbs. per square inch, preparatory to burnet- 
tising. The solution employed is generally 
composed of 2°5 per cent. of zine chloride and 
97°5 per cent. of water. 
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In the United States the solution most com- 
monly used consists of ‘51b. of dry zine per 
cubic foot of wood treated. The wood to be 
treated is first air-seasoned in the open or 
steamed in closed retorts to expel moisture. The 
first stage of the cycle consists in subjecting the 
wood in the retort to a vacuum, which is main- 
tained until the solution is introduced, and the 
wood is completely submerged. Additional 
solution is then pumped in and the pressure 
increased to about 100 Ibs. or 125 lbs. per square 
inch, until the required amount of penetration 
and impregnation is obtained, and the remaining 
solution is then drained from the retort. 

The solution used consists of a combination 
of zine spelter with hydrochloric acid, leaving 
no free acid. The strength of the solution is 
perhaps best arrived at by experiments with 
the particular wood to be treated. 

It is important that the zinc-chloride should 
be as free from all impurities of any kind as is 
practicable, being basic and devoid of free acid. 
The commercial chloride is dissolved, shortly 
before being required for use, into a concentrated 
stock solution from 35 to 50 per cent. in strength 
to ensure thorough dissolving, any free acid 
being taken up by the spelter placed in the vat. 
The diluted solution is made by the addition of 
the requisite amount of water to this stock 
solution, the most convenient method of testing 
the strength of the solution being the Beaumé 
hydrometer. 

The full programme of the process is as 
follows: Steaming to 20 lbs. pressure per square 
inch for 80 minutes; steaming from 20lbs. to 
35 lbs. pressure per square inch for 3 hours 
30 minutes; blowing off steam, 15 minutes; 
vacuum, 45 minutes ; solution to about 100 lbs. 
pressure per square inch, 45 minutes; solution 
maintained at 100 lbs. pressure per square inch, 
1 hour 15 minutes; forcing back solution, 
15 minutes; total time, 7 hours 15 minutes; or, 
if the steaming time be reduced by 2 hours, 
5 hours 15 minutes. 

The principal recommendation possessed by 
this agent is that of cheapness. It possesses no 
value for the protection of piles or timber 
against the attacks of marine worms, although 
it is said to be useful as an aid to the impregna- 
tion of piles, etc., with creosote. 

When timber impregnated with zinc-chloride 
is subjected to wet, a certain amount of the 
agent washes or leaches out, the percentage of 
loss gradually diminishing. This latter does 
not appear, however, on investigation to be so 
serious a matter as it would seem at first sight. 
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Experiments, described in the Engineering 
News, made by Mr. Octave Chanute with wood 
treated by the zinc-chloride process, during 
which efforts were made to extract the pre- 
servative by long-continued and oft-repeated 
series of immersions in water, showed on drying 
and analysing that, although a small, regularly- 
decreasing amount does waste out, after about 
eighteen months of strenuous treatment, only 
28 per cent. of that originally absorbed was 
extracted. 

The appliances required for carrying out the 
zinc-chloride process are practically the same 
as those used for “‘ creosoting,” except that for 
the latter process a storage tank will be required 
for receiving the oil, and that the retort or 
impregnating cylinder is fitted with steam- 
heating pipes to maintain the necessary fluidity 
of the oil. The main pipes through which the 
oil is passed should also, for the latter process, 
be heated by internal steam-pipes for the same 
purpose. 

The Zinc-tannin or Wellhouse Process.— 
This process consists in subjecting the wood to 
be treated to the action of steam in a retort or 
impregnating cylinder fora period sufficient to 
open the pores and expel the natural saps, 
followed by a vacuum of from 18 to 26 ins. to 
withdraw the vapours and free the wood from 
the condensed steam and -volatilised saps. 
The antiseptic agent consists of a solution of 
zinc-chloride of a strength of from 1'5 to 3 per 
cent., according to the nature of the wood, 
with a proportion of dissolved glue equal to 
one-half of 1 per cent. (The Allis-Chalmers 
Company give the proportions as °5 lb. of dry 
zine-chloride plus ‘5 per cent. of glue or gelatine 
per cubic foot of wood.) The solution is held 
in the retort at a pressure of from 100 lbs. to 
125 lbs. per square inch for 2} to 6 hours, after 
which it\is forced back into the storage tank and 
a one-half per cent. solution of tannin or tannic 
acid (C,,H,,.0,,) is introduced and held under 
the same pressure as before for about two hours. 
After the withdrawal of the latter the operation 
is complete. 

In some works the practice of introducing 
the glue in a separate solution is adopted: this 
necessitates the provision of another storage 
tank. 

The zine-chloride solution is the same as 
used in the zinc-chloride process. The glue 
employed is the ordinary article of commerce; 
those glues, however, having the highest per- 
centage of gelatine being preferable. The 
tannic acid generally consists of an extract of 
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hemlock bark. From 25 to 80 per cent. of 
pure tannic acid should be present. The 
amount of the glue and tannin should be one- 
tenth of the amount of pure chloride used, the 
proportions of glue and tannin being such as to 
ensure the absorption of the prescribed amount 
of pure chloride per cubic foot of wood. The 
amount of glue should be at least 1 ‘per cent, 
in weight of the whole amount of chloride 
solution. The strength of the tannin solution 
should be at least 1 per cent. in weight of the 
whole contents holding the tannin solution. 

The time occupied in treating the wood by 
this process is, for ties or sleepers, omitting 
steaming, 44 hours, with steaming, 63 to 84 
hours; for timber, omitting steaming, 5} hours, 
with steaming, 8$ to 13} hours. 

The zinc-tannin process differs only from the 
‘‘burnettising ” process in the addition of the 
glue and the subsequent treatment with tannin 
solution. The glue and the tannic acid combine 
and form a leathery and insoluble product 
claimed to assist in rendering the wood im- 
pervious to the absorption and giving off of 
moisture, and thus to prevent the zinc-chloride 
from leaking or being washed out. 

The plant required is practically the same as 
that used for the ‘‘ burnettising ’’ process. 

The Dead Oil of Tar Process or * Creosoting.”’ 
—John Bethel evolved in 1838 a practical 
process for the injection of hot creosote oil, or 
dead oil of tar, into wood to be preserved, the 
operation being performed in a closed vessel 
or retort under pressure. This process is now 
universally known as ‘‘ creosoting,” which, 
however, is a misnomer, as dead oil of tar or 
creosote oil actually contains no real creosote. 

The substance owes its success as an anti- 
septic agent to the presence of insoluble non- 
volatile substances indifferent to the attacks of 
oxidation or putrefaction under the conditions 
. to which its product is normally exposed. 
Naphthalin (C,,H,), which is a hydrocarbon 
occurring in large quantities in the heavy coal 
oils (naphthalin compounds amount to from 
80 to 60 per cent. by weight), is in its pure 
state a white substance, taking the form of 
closely-adhering rhomboidal crystals fusing at 
79° ©. (174°2° F.), vaporising at 212° to 220° C. 
(418° to 428° F.), and having a specific gravity 
of 0°9778 at its boiling-point ; insoluble in cold 
water, slightly soluble in hot water, and slightly 
volatile at normal temperatures. 

The heavy or dead oil of tar used for creosot- 
ing, according to Mr. Rowe, should not contain 
more than l} per cent. of water, 5 per cent. of 
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tar, and 5 per cent. of phenol or carbolie acid. 
It must not flash below 85° C. (185° F.), nor 
burn below 93°3° C. (200° F.), and must be 
fluid at 48° C. (118° F.). Ib should begin to 
distil at 160° C. (820° F.), and should yield 
between that temperature and 210° C. (410° F,), 
of all substances less than 20 per cent. by 
volume. Between 210° C. (410° F.) and 
248°3° C. (470° F.) the yield of naphthalin 
must not be less than 40 per cent., nor more 
than 60 per cent. by volume. At 2° above its 
liquefying point it should have a maximum 
specific gravity of 1°05, and a minimum 
specific gravity of 1:015. 

The “‘ creosoting”’ process undoubtedly gives 
excellent results, and is extensively used in this 
country and in America. Although the first 
commercially practical plant appears to be due 
to Bethel, an authentic record of the use of 
creosote oil, for impregnating timber, as far back 
as 1756 is said to exist. Bethel’s experiments 
showed that by impregnating the wood with a 
minimum of 7 lbs. of creosote per cubic foot 
satisfactory results were obtained in the case of 
railway sleepers ; for marine work he considered 
that not less than 10 lbs. per cubic foot was 
required. Other experimenters have employed 
from 10 Ibs. to 20 lbs. per cubic foot. This 
question will, however, be gone into later. 

A standard method of carrying out the 
creosoting process is as follows: the wood for 
treatment, having been carefully dried, is 
steamed and subjected in a retort to the action 
of a heated vacuum of from 22 to 24 ins., so 
that the thorough and uniform penetration of 
the preserving liquid or agent, essential to the 
highest efficiency, may be ensured. 

The creosote oil or dead oil of tar is then 
admitted to the chamber, which latter is still 
maintained connected with the vacuum pump, 
at a temperature slightly above that of the 
boiling-point of the sap at the pressure in the 
retort at the time. During the time that 
the hot oil is surrounding the wood, and 
penetrating into the interfibrous spaces, any 
aqueous vapour that still remains in the wood 
rises to the top of the chamber, owing to its 
lesser specific gravity, and is drawn off by the 
pump, and when the chamber is completely 
filled with oi] all the remaining moisture has 
passed off. 

The exhaust pump is then cut off, and, to 
facilitate and expedite the impregnation of the 
wood, a force-pump is started by means of which 
creosote oil is forced into the chamber or retort 
until the desired pressure, generally about 
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150lbs. per square inch, is attained. This pressure 
is held until the wood has received the required 
amount of the antiseptic agent. The oil re- 
maining is then withdrawn from the retort and 
dumped into an underground tank, from whence 
it is pumped back into the measuring tank, 
the difference in the reading of the tank gauge 
before the oil is put into the retort, and after it 
is pumped back into the measuring tank, giving 
approximately the amount of creosote oil 
injected into the wood. 

The impregnation being complete the retort 
is opened,.the treated wood removed, and 
another charge can-be inserted. The above 
practice, it will be seen, consists of two distinct 
operations, the preparation of the wood and 
the impregnation of the prepared wood with 
the preservative agent. 

The preparation of the wood consists 
essentially in the extraction of the liquids, 
and semi-liquids, which constitute the immature 
portion of the wood, and are contained in the 
interstices between the fibres, without softening 
the cement binding of fibrille or bundles of 
cellulose tissue which form the solid or fully- 
matured portion of the wood. The above 
operation removes all those portions of the 
tissue which are liable to fermentative action, 
and the value of artificially-preserved wood 
depends entirely upon its successful accom- 
plishment. 

The amount of pressure to which the wood is 
subjected in the retort during impregnation is a 
matter of considerable importance. A high 
pressure tends to expedite the operation, but 
it must not be overlooked that too high a 
pressure is liable to cause injury to the fibre of 
the wood, by forcing in more of the agent than 
the natural voids can hold. 

The general opinion amongst experts seems 
to: be that pressures of from 100 lbs. to 180 lbs. 
per square inch are the most advantageous, the 
higher pressures being required for creosote oil 
and the lower for other agents. Besides injury 
to the wood, over-pressure also causes a con- 
_giderable waste of the agent, as when an 
amount of the latter in excess of the absorptive 
power of the wood has been injected, the 
surplus will waste out after the wood has left 
the retort and be lost. A considerable pressure 
in the retort, even as high as 800 lbs. per square 
inch, may not at first affect the strength of the 
fibres of the wood to any appreciable extent, 
but it may be the cause of serious consequences 
in after years. 

. Should the treatment be carried out at too 
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low a temperature, or for too short a period, 
only the sap or liquid part nearest the surface 
will be removed, and the space receiving the 
preservative agent will not be sufficient. Con- 
ducting the operation at too high a temperature, 
or for too long a period, on the other hand, will 
result in the resinous portion of the bundles of 
fibrille becoming softened and the elasticity of 
the wood being reduced in a proportion corre- 
sponding to the decrease in the coherence of 
the fibrille. According to the practice of the 
Norfolk Creosoting Company, U.S.A., the 
temperature should never be less than 100° C. 
(212° F.), or exceed 180° C. (266° F.). 

Of the two possible methods for the removal 
of the undesirable portions of the timber, 
exposure to currents of dry air, and steaming 
under pressure, with an after-drying in a 
vacuum, the latter is recommended as the 
best practice. Although the first method would 
seem to be the least likely to modify injuriously 
the physical structure of the wood, in actual 
working this is found not to be the case. With 
proper manipulation, a more thorough desicca- 
tion, without harmful change of the organic 
structure, can be accomplished in twelve hours 
less by the latter process than is ever possible 
with air drying, which, under the most favour- 
able circumstances, is a long drawn-out opera- 
tion, and, in any case, cannot do more than 
extract the water from that portion of the sap 
which has not yet reached the semi-solid stage ; 
thus leaving in the tissues of the wood a very 
considerable amount of resinous matter, which 
occupies space that should be ready to receive 
the preservative agent. The consequence of 
this is a failure of the oil to reach many of the 
interfibrous passages, which are either left 
empty, or are filled with the gelatinous part of 
the half-matured growth cells in which are to 
be found the conditions that make putrefaction 
possible. In order to remove the sap from 
wood, it is first necessary to vaporise it and 
then to bring about such external circumstances 
as to allow of the outflow of all gaseous matter 
from the interior of the wood. To vaporise the 
sap it is necessary to break down the walls of 
the cells containing the liquid and the semi- 
liquid substances. This can be, readily accom- 
plished through the agency of heat applied 
through the medium of a moist steam bath at 
such a pressure as to keep the temperature of 
the wood, ‘and its surrounding atmosphere, 
somewhat above the boiling-point of the sap. 
The maintenance of this condition for a few 
hours is said, to, be found to be quite sufficient 
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to break down the sap-cell tissue, and to 
vaporise all those constituents that it is desir- 
able to withdraw. This point having been 
reached the steam bath is discontinued, and 
the temperature being maintained at, or slightly 
above, the vaporising point of the sap, the 
pressure of the atmosphere surrounding the 
wood within the retort is reduced below that 
of the interior of the wood. The result of 
this condition would be an overflow of vapour 
and air, continuing until equilibrium was 
restored, This equilibrium is prevented by 
the use of an exhaust pump until the absence 
of aqueous vapour in the discharge from the 
pump indicates the completion of the operation. 
At this stage the tissue is in a state very 
like that of a sponge cleared of hot water, 
every pore is gaping open and ready to receive 
the agent. i 

To ensure success requires most careful 
attention and skilful management, and, of 
course, the provision of adequate and suitable 
appliances. The attainment of a more or less 
perfect product demands the consideration of 
the following points: the wide divergence in 
the characteristics of timber; the varying 
amounts of sap due to the lapse of time since, 
and. the season in which, the tree was felled ; 
its possible subsequent immersion in water 
for a longer or shorter time; the character 
of the soil and the conditions under which 
the tree grew, whether in a dense forest or a 
comparatively open country; whether it is 
of a rapid even growth, or of a slow inter- 
mittent one. To an experienced operator these 
conditions indicate in each case the proper 
course to be pursued, and failure to observe 
and to take them into consideration is to 
invite indifferent, uncertain, and, in the end, 
unsatisfactory results. 

Of almost equal importance is a proper 
understanding of the circumstances under 
which the finished product is to be used. 
Timber for piers, wharves, and other structures 
in” tropical waters, demands processes and 
degrees of thoroughness of treatment that are 
unnecessary in the harbours of more temperate 
climates, which latter are in turn more exacting 
than land and fresh water constructions.. 

The time required to treat &ny particular 
wood depends upon the structure, size of wood, 
shape, and the method of treatment of the wood. 
For operating the full creosote process with 
10-lb. treatment, the cycle is as follows: 
steaming to 20 lbs. pressure, 30 minutes ; 
steaming to 20 lbs. to 35 Ibs. pressure, 3 hours 
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30 minutes; blowing off, 15 minutes; vacuum, 
45 minutes ; creosote oil toa pressure of 100 lbs. 
per square inch, 1 hour 30 minutes ; forcing back 
solution, 15 minutes; vacuum, 15 minutes; total, 
T hours. 

A simple installation, with one creosoting 
cylinder or retort and necessary accessories, 
constructed by the Power and Mining Machinery 
Company of Cudahy, Wisc., U.S.A., is shown 
in plan, and in longitudinal and transverse 
sections in Fig.8(p. 297). This plant comprises 
one steel creosoting cylinder or retort; a steel 
charging tank placed at a level above the 
retort, and also storage measuring and under- 
ground tanks, not shown in the drawing; tie 
block and bolster cars for handling the timber 
in and out of the retort; vacuum pumps and 
condensers for withdrawing the moisture, sap, 
and surplus preservative ; general service or tank 
pumps for transferring the preservative fiuid 
from the tanks to the retort; pressure pump for 
injecting the preservative into the wood cells; 
centrifugal pumps for transferring the preserva- 
tive, and for agitating the hot creosote oil; 
air compressor for blowing back the oil from 
the retort to the tanks, and for agitating and 
impregnating purposes ; pumps for fire protec- 
tion; feed pumps for boilers; feed-water 
heaters, open and closed patterns, for pre- 
heating boiler-feed work. Also necessary 
boilers, buildings, hoisting engines, locomotives, 
generators, motors, requisite piping, valves, 
special fittings, thermometers, direct and record- 
ing pressure and vacuum gauges, multiplying 
float indicators, etc. 

Obviously, by multiplying the number of 
impregnating cylinders or retorts and ac- 
cessories, the plant may be increased to any 
desired capacity. 

Fig. 9 is a general plan, and Fig. 10 (p. 300) 
shows longitudinal and cross sections of a plant 
having a multiplicity of impregnating cylinders 
or retorts constructed and erected by the Allis- 
Chalmers Company at Somerville, Texas. 

The commercial sizes of the retorts made by 
the above company are as follows: 72 ins. 
diameter, and 74 ins. diameter by 42 ft., 52 ft., 
108 ft., and 182 ft. in length; 84 ins. diameter 
by 108 ft., and 182 ft. in length; and 108 ins. 
diameter, by 132 ft., and 150 feet in length. 
The shells of the retorts are made of the very 
best open hearth flange steel of thicknesses 
ranging from § in. to 1 in., depending upon the 
diameter, working pressure, and preservative 
agent used, some of the latter causing rapid 
deterioration of the plates, whilst others have no 
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injurious effect. The retorts are fitted with the 
usual rails and steam-heating coils for creosote. 

The door of the retort is a most important 
detail. For low pressures the patterns recom- 
mended are, either a plain bolted one with 
slotted holes and ordinary tee-head bolts; or 
what is known as a‘ spider” door with centre 
screw and lever nut arranged so that each lever 
has independent connection with the frame, 
such as that shown in front and side elevation 
in Fig. 11. For high pressures an improved 
“ spider” door, with centre screw and lever 
nut arranged, so that the levers are connected 
to the frame by a continuous flange ring, would 
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and closed in about 2} minutes, whereas the 
bolted doors occupy at least double that time. 
The bolted doors, however, have less parts, 
therefore they require less maintenance than 
the “spider ”’ doors. 

The practice in the United States, in the case 
of what is usually termed the “ full cell creosote 
process,” is to employ a pressure of from 100 1bs. 
to 125 Ibs. per square inch, the wood fibres and 
cells of ties or sleepers being impregnated with 
from 6 Ibs. to 12 lbs. of creosote oil per cubic foot, 
and piling with from 10 lbs. to 20 lbs. per cubic 
foot. Sometimes the wood is subjected to a 
vacuum at the finish to drain the surplus oil 
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Fig. 9.—PRESSURE CREOSOTING PLANT WITH MULTIPLICITY OF CYLINDERS OR RETORTS, 


be found suitable; or a solid cast steel bolted 
door with tee-head swing bolts, such as that 
shown in front and side elevation in Fig. 12, 
can be used. All the patterns of doors should 
have a projecting circular spigot on the door 
which corresponds with a circular groove in the 
frame, so that a sound joint can be formed 
by the insertion “of a gasket in the groove. 
This gasket is usually made of asbestos rope 
thoroughly dipped and painted with a mixture 
of graphite and oil. The retort is sometimes 
fitted with a door at each end. 

The opinion of operators as to the best type 
of door varies, but it may be said that, in cases 
where time is an important factor, the ‘‘ spider ” 
door is probably the best, as it can be opened 


from the exterior of the wood, and thus to 
prevent loss by drippage after the wood has 
been removed from the retort. The time occu- 
pied in this treatment, omitting steaming, is 
8 hours, including steaming; 5 to 7 hours, for 
sleepers; for timber, including steaming, the 
time occupied by the treatment is 7 to 11 hours, 
and for piling, 12 to d4 hours. 

The open-tank hot or boiling creosoting 
process allows of two steeps a week being made. 
The creosote oil should be heated up to 93° C. 
(199°4° F.) for 8 to 10 hours, the whole of the 
working day, and allowed to cool during the 
night. This operation is repeated the next day, 
and when the creosote oil is quite cool the 
timber can be extracted. 
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The open-tank cold process occupies from nine 
to eighteen days, the time taken in absorbing 
the agent depending greatly upon the species of 
timber being treated. In both of the above 
processes especial care is necessary to see that 
the timberis thoroughly dry before treatment. 

Regarding the efficiency of the open- tank 
method of preserving wood, Mr. Rowe observes 
that sleepers, and any wood that will make a 
good paving-block, must be well dried before it 
can be properly impregnated by this method, 
and this seems to be the secret of success. Mr, 
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Fia. 11.—SPIDER PATTERN Retort Door. 


Card, Manager of the Chicago Tie and Timber 
Preserving Company, states that the open-tank 
method of creosoting will undoubtedly produce 
good results if it is confined to the treatment of 
blocks, shingles, posts, etc., or, in other words, 
small dimension lumber, and it will not be 
successful in this case unless the utmost care 
is taken in the seasoning of the lumber before 
treatment. As regards the treatment of sleepers 
by this method, he says that a loblolly pine 
sleeper, provided it is thoroughly seasoned, would 
probably absorb the greatest amount of solution 
in the least time, but any other class of sleeper 
treated on the open-tank method would take from 
two to three weeks to absorb the same amount 
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of solution that could be injected under 100 Ibs. 
pressure per square inch in 4 hours’ time. 

The Curtis-Isaacs Creosoting Process.—A 
process for creosoting, patented some years ago 
in the United States by W. G. Curtis and 
J. Isaacs, of San Francisco, consists in placing 
the charge of timber to be treated in a retort 
having open vents or ports to the atmosphere, 
introducing sufficient oil of creosote to submerge 
the charge, and then heating the oil and timber 
to a temperature above the boiling-point of the 
sap at ordinary atmospheric pressure, by which 


FRONT AND SIDE ELEVATIONS. 


it is claimed that the sap is expelled from the 
wood. The ports or vents are then closed, and 
the oil is forced under pressure into the pores 
of the wood to take the place of the evaporated 
sap. 

The Ruweping Process.— Briefly, this pro- 
cess, which is chiefly used with oil of creosote 
as an agent, consists in forcing compressed 
air at a pressure of from 80 Ibs. to 100 lbs. per 
square inch into the pores or cells of the wood 
(previously either air-seasoned or steamed in a 
retort), and, at a higher pressure, creosote oil, 
without relieving the air pressure. 

The retort is filled with oil by means of an 
equalising reservoir or pump, so as to avoid 
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releasing the air pressure. The oil pressure 
thus started at from 80 lbs. to 100 Ibs. per 
square inch is then gradually increased to about 
150 lbs. per square inch, compressing the air 
that has been forced into the cells or pores of 
the wood into a smaller volume, and allowing 
from about 10 lbs. to 12 Ibs. of creosote oil per 
cubic foot to enter the wood. 

` Upon relieving the combined air and oil 
pressure, and draining the oil from the retort, 
a vacuum, or rather a partial vacuum, is pro- 
duced therein, which permits the air enclosed 
in the cells or pores of the wood to expand and 
force out the surplus oil from the wood fibres, 
leaving the latter impregnated, according to 
some authorities, with from 4lbs. to 6lbs. of 
creosote per cubic foot, and, according to others, 
with as little as 2'2 lbs. per cubic foot. 

This process is claimed to be especially 
adapted for the treatment of ties or sleepers. 
The time occupied in treating sleepers, omitting 
steaming, is about 43 hours, or, including 
steaming, 63 to 83 hours. The time occupied 
in carrying out the different stages of the 
process, using equalising cylinders, is as 
follows: air to 80 lbs. pressure per square 
inch, 30 minutes; transferring creosote oil, 
20 minutes; creosote oil to 150 lbs. pressure 
per square inch, 1 hour 80 minutes; maintaining 
150 lbs. pressure per square inch, 15 minutes; 
forcing back creosote oil, 20 minutes; vacuum, 
1 hour; maintaining vacuum, 15 minutes; 
draining, 10 minutes; total time occupied, 
4 hours 20 minutes. 

The Rueping process has been patented in 
Great Britain, Germany, and the United States. 
It was primarily devised with the object of 
reducing the cost of creosoting by preventing 
the heavy loss occasioned by dripping in the 
wood treated by the ordinary process. 

Messrs. Richard Wade, Sons & Co., of Hull, 
are concessioners for the Rueping process in 
the United Kingdom, and several large firms 
have taken up licences for the working of the 
plant. In this country, the writer understands, 
the usual practice is to force the compressed air 
into the wood at a pressure of about 50 Ibs. per 
square inch. 

The Lowry Process.—In the Lowry process 
the seasoned wood is placed in the retort and 
submerged in creosote oil, from 10 lbs. to 12 Ibs. 
of which, per cubic foot of wood, is forced in at 
a pressure of about 180 lbs. per square inch, so 
as to saturate the pores and cells. The retort 
is then drained, and a quick vacuum produced 
and maintained for from one to two hours, leaving 
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the wood fibres finally impregnated with from 
4 lbs. to 6 lbs. of oil per cubic foot. 

This process is chiefly intended for the 
treatment of sleepers, and the time occupied in 
the impregnation of thoroughly air-seasoned 
wood is from four to six hours. The details of 
the process are: creosote oil, 2 hours; draining 
creosote oil from retort, 10 minutes; vacuum, 
2 hours; draining, 10 minutes; total, 4 hours 
20 minutes. The average temperature of light 
creosote oil during the treatment is 77° C. 
(170° F.), and of heavy creosote oil 82° C. 
(180° F.). 

The Zinc-creosote or Rutger Process.— 
According to this process, which appears to 
have been first introduced in Germany by 
Julius Rutger in the year 1874, the wood first 
air-seasoned, or steamed in a retort—preferably 
both—to reduce moisture and expel the sap, is 
subjected to a vacuum for 1 hour. The retort 
is then filled with a hot emulsion formed of 
3 1b. of dry zine, from 1°5 lb. to 4 lbs. of 
oil of creosote per cubic foot of timber being 
treated. Pressure is next applied by forcing in 
additional emulsion at a pressure of between 
100 lbs. and 150 lbs. per square inch, after 
which the retort is drained and a vacuum 
produced and maintained for about 3 hour, 
to draw out the surplus emulsion from the 
exterior of the wood, and so prevent loss— 
as in the processes previously described—by 
dripping after the wood is removed from the 
retort. 

It should be noted that it is necessary either 
to employ a special oil, or to keep the emulsion 
in a constant state of agitation during the 
operation, in order to prevent a separation of 
the zinc and the creosote oil. The requisite 
agitation is usually effected by a centrifugal 
pump, which draws the emulsion from the top 
of the retort and discharges it into the bottom, 
through a perforated pipe. 

This process, which is likewise intended 
principally for the treatment of sleepers, 
requires for the latter, including steaming, 
from sixtonine hours. The full details of the 
treatment are: steaming to 20 lbs. pressure per 
square inch, 30 minutes; steaming to 20 lbs. 
to 35 Ibs. pressure per square inch, 3 hours 
80 minutes; blowing off steam, 10 minutes; 
vacuum, 1 hour; emulsion to 120 lbs. pressure 
per square inch, 1 hour; maintaining 120 lbs. 
pressure per square inch, 1 hour 80 minutes; 
forcing back oil, 15 minutes; vacuum, 20 
minutes; draining, 10 minutes; total, 8 hours 
25 minutes. The steaming time is frequently 
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reduced by 2 hours, in which case the time 
occupied would be 6 hours 25 minutes. 

The above process is sometimes, especially in 
the United States, known as the Card: process, 
from Mr. J. B. Card, who has introduced several 
improvements in working. 

The Hasselmann Process.—The wood, seasoned 
or steamed or both, is placed in a retort which 
is then closed, and a vacuum pumped for about 
1 hour, the solution being then admitted with the 
vacuum still on. The solution consists of 1'5 
per cent. of copper sulphate (CuSO, + 5H,0), 
‘5 per cent. solution of aluminium sulphate 
(Al,8SO,), and potassium sulphate (K,SO,) in 
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holding the solution and tanks for mixing 
the chemicals being, however, required, as 
well as some slight minor alterations in 
piping, etc. 

The Creo-resinate Process.—This process is 
used by the United States Wood Preserving 
Company of New York, and, according to good 
authority, is a very efficient one for wood paving- 
blocks. The chief novel feature in the process 


seems to be the substitution for steam of air 
raised to a temperature of 121° C. (250° F.), and 
at a pressure of about 100lbs. to the square 
inch. The air pressure is claimed to prevent 
the checking of-the block, and the air is kept 
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proportion in accordance with the condition of 
the timber. When the retort is about filled, 
the main valve is shut, and live steam is turned 
into the solution, through which it is distributed 
by a perforated pipe, heating the solution to- 
from 118° C. to 126°6° C. (245° F. to 260° F.), 
and giving a gauge pressure of about 35 lbs. per 
square inch. The wood is kept in this boiling 
solution for from two to three hours, when the 
latter is drained off into a storage tank, or is 
transferred to another retort. 

The main factor in the success of this process 
is the proper proportioning of the various 
ingredients in the solution to suit the kind of 


-~ wood to be treated. 


The plant used for the burnettising process 
can be used for this process, extra tanks for 


ab the same temperature and pressure until the 
centre of the wood being treated reaches a 
temperature of 100° C. (212° F.), at which all 
germ life, the chief cause of decay, is destroyed. 
The temperature of the air is then reduced to 
65°5° C. (150° F.), and subsequently the air is 
exhausted from the retort and a vacuum of 
26 inches is pumped, the charge of antiseptic 
agent being then inserted. This agent consists 
of 50 per cent. of oil of creosote, 48 per cent. of 
resin, and 2 per cent. of formaldehyde. This 
mixture is forced into the wood under pressure 
so that the pores are thoroughly impregnated, 
and 22 lbs. per cubic foot are taken up. The 
wood is next transferred to another retort and 
treated with a solution of lime, raised to a 
temperature of 100° C. (212° F.) and at a pressure 
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of 1501bs. per square inch. The wood is then 
allowed to cool gradually. 

The Guissant Process.—In this process the 
wood to be preserved is submerged in a bath of 
anthracene and pitch raised to about 140° C. 
(284° F.), which temperature is below their 
boiling-point. Directly, however, the wood is 
placed in the bath, the mixture commences to 
boil, and steam and moisture being given off 
indicate the passing away of a portion of the 
constituents of the wood. The cessation of the 
ebullition—which occurs after from two to four 
hours—shows that all the sap and moisture has 
been given off from the wood. 

The wood is next transferred into a cold bath 
of heavy oil of tar, in which it is allowed to 
remain for about ten minutes, and is afterwards 
placed in a bath of cold chloride of zinc, in 
which it is kept until the desired amount has 
been absorbed. 

This process also is claimed to be especially 
suitable for sleepers. 

The Saccharine Solution, or ** Powellising ”’ 
Process.—This process was first introduced by 
Mr. Powell, and is hence usually termed the 
‘“ powellising ” process. The exact composition 
of the solution used isa secret, but itis stated to 
consist mainly of sugar with a small percentage 
of arsenic added, and probably several other 
ingredients. 

The value of saccharine solutions for the 
preservation of wood is said to have been dis- 
covered from the fact that the timber of sugar 
vats is found to be to all intents and purposes 
everlasting. It is averred that sugar had never 
been employed for timber preservation before 
the idea occurred to Mr. Powell, which is 
probably true so far as treatment on a com- 
paratively large scale is concerned. 

The treatment is on the open-tank or 
immersion system, the treated timber being, 
however, subsequently subjected to artificial 
drying. Any description of tank may be 
used, but a convenient arrangement, especially 
designed for carrying out the process, comprises 
a tank of the requisite dimensions fitted with 
steam-heating pipes and having a water-tight 
door at one end through which loaded trucks 
can be run in on a set of tram-lines. The tank 
having received its charge of timber, this door 
is closed and cold solution is admitted until 
the wood is covered. The temperature of the 
solution is then gradually raised toboiling-point, 
and kept at that temperature for several hours, 
the exact time varying in accordance with the 
dimensions and class of wood being treated. 
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The solution is then permitted to cool down, 
after which it is run off and the timber is 
passed on into a drying-chamber in which the 
temperature is gradually raised until it has 
been sufficiently desiccated, when it is removed 
and is ready for use. 

The air in the desiccating or drying chamber 
is first raised to a temperature of from 55°5° C. 
to 60° ©. (180° F. to 140° F.), with a humidity 
of 85-90 per cent., and subsequently this is 
slowly increased to a maximum of from 74° C. 
to 76°5° ©. (165° F. to 170° F.), with a humidity 
of 35 per cent. 

An advantage of considerable value possessed 
by this process is that green wood may be 
satisfactorily treated. 

A microscopical examination of thin sections 
of wood treated as above, made by Professor 
Norman Rudolf, M.Sc., F.I.C., revealed the fact 
that the cells were swollen up, some being 
apparently filled with saccharine matter in a 
non-crystalline form, the saccharine solution 
having actually become a part of the structure 
of the wood. 

The Vulcanising or ‘“ Haskinising ” Process.— 
The vulcanising process, also known as the 
“ haskinising” process, from the name of its 
inventor, Colonel Haskin, consists in roasting 
or subjecting the wood, which has been pre- 
viously dried by steaming, to a temperature 
sufficiently high to coagulate the albumens 
contained in it, and in conjunction with 
pressure also to form new substances. In 
other words, the high temperature produces a 
resolution of the woody fibre and sap, and 
results in the production of wood creosote. 

Albuminous food being essential to the life of 
both fungi and insects, an alteration in the 
condition of these albumens will render them 
unfit for the service of the destructive agents. 
The coagulation of albumens takes place 
between 71° and 94° C. (160° and 201-2° F.). 

An examination of wood treated by the 
vulcanising process made by Mr. Chandler, of 
Columbia College, New York, showed 11°91 
per cent. of new substances had come into 
existence, viz., *386 per cent. of neutral oils 
and turpines, and 10°78 per cent. of resinous 
acids and other bodies, a large proportion of 
which consisted of antiseptic and preservative 
substances. 

The plant required comprises one or more 
air-tight cylinders or retorts, wherein the 
timber to be treated can be subjected to 
heating and pressure, an air-compressor, and 
an air-circulating engine. 
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The details of the process are briefly as 
follows: The retort or retorts being charged 
with wood to be treated, steam is first injected 
to remove surface moisture from the timber, 
the moisture thus extracted being drawn off 
by means of cocks. Air is compressed in the 
compressor to a pressure of 200 lbs. per square 
inch, the heat of compression being reduced by 
sparging or spraying with water, and the moist 
compressed air is dried and raised to a tempera- 
ture of between 94° C. and 204°5° C. (201°2° F. 
and 400° F.), and is forced through the retort 
by the circulating engine, escaping past a 
loaded valve, the pressure being kept up by 
the compressor. 

The time required for treatment is from six to 
ten hours, in accordance with the dimensions of 
the timber. 

This process is more effective in the case of 
green timber. ; 

The Crésol-calcitwm Process.—This process, 
recently brought out by Messrs. F. Friedeman 
and G. von Heidenstam, consists in the use of 
an agent composed of a mixture of crésol and 
milk of lime, the proportions given being 
15 grs. of burnt lime (90 per cent. to 95 per 
cent.), 46 cc. of erésol, containing at least 
95 per cent. of tar-acids, and 500 cc. of water. 

The theory of the inventors is that 2 ozs. of 
creosote per cubic foot is sufficient for purposes 
of impregnation, the larger quantities ordinarily 
employed being required owing to the difficulty 
of ensuring even distribution. By mixing 
erésol with milk of lime they claim to bind 
the tar-acids by transforming them into salts 
soluble in water but not volatile. Ordinarily it 
is impracticable to use tar-acids for impregna- 
tion, or to use them in water solutions owing 
to their being too volatile. It is generally 
accepted that tar-acids are efficacious agents 
for timber preservation. 

The plant required for carrying out the 
above process may be any of those ordinarily 
employed for impregnating timber by the 
pneumatic methods. 


NATURAL OILS AS PRESERVATIVE AGENTS. 


Recent experiments have demonstrated that 
natural oils can be used as preservative agents 
with a fair amount of success. It does not 
appear that such oils possess any antiseptic 
properties, but they serve the purpose of 
stopping up the open wood cells with a sub- 
stance which becomes solid under ordinary 
temperatures, thus preventing heat, moisture 
and air from penetrating into the wood, and 
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obviating the assistance which they render to 
the decay-producing organisms in getting to 
work. This proposition seems reasonable 
enough, as it is generally held by timber experts 
that, in order to produce decay, moisture and 
heat must be present at the same time with 
access to the air. 

The practice of the Atchison, Topeka and 
Santa Fé Railway is to use crude Californian 
oil of a very low specific gravity with about 
75 per cent. of asphaltum, and the remainder 
light oils, which vaporise on being heated. The 
oil is heated to 82° C. (179°6° F.) and is forced 
into the wood at a pressure of from 150 Ibs. 
to 200 lbs. per square inch. At normal 
temperatures the oil is of about the consistency 
of molasses, but when heated it becomes 
sufficiently fluid to allow of its penetration into 
the pores of the wood. A slight vacuum is 
applied at the close of the operation, which 
seals the pores and admits of the wood being 
handled without difficulty. 

When the process is used for sleepers the 
amount of oil injected is from 4 to 8 gallons 
per sleeper, and excellent results are said to be 
attained as regards the prolongation of the life 
of the sleepers. 

The above railway company, it is said, were 
induced to experiment with crude oil as a 
preservative agent owing to finding the life of 
untreated sleepers to be greatly prolonged on 
portions of their track on which the oil was 
sprinkled to keep down the dust. The coating 
of oil which spread over the tops of the sleepers 
kept off moisture. 


Aras PRESERVATIVE SOLUTION. 


The composition of this solution is a secret. 
It is poisonous, and causes irritation of a 
passing nature on contact with the skin. The 
treatment of timber with this agent consists 
in the immersion in a bath of the cold solution 
of a strength of from 15 to 25 per cent. for a 
period of time dependent upon the size and 
nature of the wood to be treated. In the 
case of sleepers from 24 to 36 hours will be 
required, 

After the treated timber is dry, it should, 
according to the makers, be given a coat of hot 
gas-tar, probably to prevent leaching. 


ANTHROL. 

This is a proprietary antiseptic solution, 
made by the Anthro] Company, which can be 
used as a paint, or for the immersion or open- 
tank process. The solution is preferably 
employed in a heated condition. 
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BÉLLIT. 


This is also a proprietary solution possessing 
antiseptic or preservative qualities, and con- 
sisting of a 2 per cent. solution of dinitro-benzol 
and mineral oil. It has a boiling-point of 
300° C. (572° F.). The mode of application is 
the same as with “ Anthrol.”’ 


BURNETTISINE 


Is a preservative solution made by Sir W. 
' Burnett & Co., Ltd. It is used by the Post 
Office for telegraph poles where creosoting 
‘would be undesirable, also by railway, dock, 
and shipping companies. 

This agent is claimed not only to preserve 
the wood against decay, but to render it 
practically fireproof as well as strengthening 
it, and, moreover, to leave it clean and odour- 
less. It is said to enter the heart of the wood 
and form an insoluble chemical combination 
that will not wash out. 


CARBOLINEUM. 


Oils obtained from the distillation of coal- 
tar consisting of such oils heavier than water, 
as, with tar-acids, help to form creosote. 
There are two well-known grades of this oil 
on the market, carbolineum Avenarius, a preser- 
vative solution, introduced over tairty years ago 
by Mr. Avenarius, and carbolineum “ marque 
de lion.” 

An analysis made by Dr. Filsinger of the 
first mentioned (see ‘‘ Preservation des Bois,” 
Henry) shows it to contain oils distilling at 
230° C. (446° F.), and to possess a density of 
1:128, viscosity at 17° C. (62°6° F.), as com- 
pared with water 10, to contain 10°6 per cent. 
per volume of oils distilling between 230° C. 
(446° F.), and 270° C. (518° F.), and 12°2 per 
cent. of oils coming over between 270° C. 
(518° F.) and 800° C. (572° F.). The residue 
is a thick, limpid red-brown mass. 

Carbolineum heated to from 65° C. to 94° ©. 
(149° to 201:2° F.) can be either applied to the 
wood with a wire brush, or the timber to be 
treated can be immersed in a bath of the warm 
solution according to the open-tank method, 
the best temperature for the bath being 95° C, 
(203° F.), and the timber being allowed to 
remain in soak for from 5 to 15.minutes, 
according to dimensions and character. 

Experiments have demonstrated that, in 
the case of hard woods such as oak and beech, 
the ‘amounts absorbed by the woods in a bath 
of carbolineum at a temperature of 60° C. 
(140° F.) were not increased to any appreciable 
extent by prolonging the immersion to twenty 
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minutes. It also appears that an increase in 
the temperature of the bath to 80° C. (176° EF.) 
and over has no effect upon the amount of the 
oil absorbed by the wood. 


GREEN OL. 
This is a product of creosote, and is used 
in a similar manner to carbolineum. 


HYLINIT, 

This preparation is a proprietary article, the 
composition of which is a secret. 

The strength of the sofution for treatment 
by immersion is given by the makers as 5 per 
cent., and the wood should remain in the bath 
for 24 hours. 

J ODELITE. 

Another proprietary antiseptic, used in a 
similar manner to carbolineum. 

The treatment by open-tank method takes 
from 10 to 40 minutes, in accordance with the 
density of the wood. The solution should be 
heated to from 82° C. to 94° ©. (179°6° F. to 
201°2° F.). 

Microsou. 

According to an analysis made by Professor 
Arth (‘‘ Preservation des Bois,” Henry), this 
solution consists of sulphate of copper, 70 
per cent., in crystalline and powdered form, 
sulphate of soda, sulphate of lime, small trace 
of free silicate, and a copper salt of sulpho- 
phenol. 

The treatment is the same as with carbo- 
lineum, the strength of the solution varying 
from 2 per cent. to 4 per cent., and the time 
required being 24 hours or more immersion, 
according to the nature, etc., of the wood. 

This preparation is well spoken of on the 
Continent. ; 

SOLIGNUM. 

A proprietary antiseptic solution made by 
Major & Co., and applied with a brush, 
either cold, or, when climatic conditions 
render it advisable, heated to from 71° C. to 
82° C. (160° F. to 180° F.). This solution has 
a tendency to work downwards. 


OTHER PROCESSES AND SOLUTIONS. 


Amongst the numerous other processes and 
patent or proprietary and other preservative 
solutions, many of which have been used with 
considerable success, mention may be made 
of the following: Beaumartin’s process for 
impregnating wood with various metallic salts, 
on the principle of osmosis produced electrically. 
According to L’Electricien, Paris, 1906, the 
timber is first placed in a retort, and copper or 
zine sulphate, or sodium silicate, is injected 
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under pressure. The wood is then subjected 
to the action of an alternating current of 
electricity, by means of which the state of the 
fibres and sap, and of the injected salts, is 
so modified that the latter combine with the 
organic elements of the sap and incrusting 
matter and form insoluble salts, which remain 
fixed on the fibres and prevent putrefaction. 
The alternating currents, moreover, it is claimed, 
destroy all vegetable and animal germs, and 
cause the fibres themselves to be so trans- 
formed as to increase both their tenacity and 
their mechanical resistance. Zinc-chloride and 
sodium-fluoride mixed in equal quantities are 
recommended by Mr. H. B. Malenkovic; the 
strength of the solution, which is used according 
to the open-tank system, is 8'5 per cent. ZnCl 
and 8'5 per cent. NaF. For mine timber the 
United States Forest Service have experimented 
with (1) a preservative agent consisting of 
creosote and carbolineum Avenarius heated to 
a temperature of 82° C. (180° F.) and applied in 
two coats with a brush; (2) a bath composed 
of a 15 per cent. solution of common salt and a 
6 per cent. solution of zinc-chloride and creosote, 
the wood being immersed or steeped in an 
open tank in successive hot and cold baths of 
this agent; (3) treatment in a closed retort in a 
vacuum and under pressure, the agent used 
being zinc-chloride solution and creosote. In 
a modification of Blythe’s system the wood is 
submitted in a retort to the action of super- 
heated steam at a minimum temperature of 
200° ©. (392° F.), which steam is caused to 
pass over a reservoir containing creosote, the 
products of condensation, comprising water and 
creosote, being then drawn off, the retort filled 
with a charge of creosote, and steam pressure 
applied, the creosote being extracted from the 
water evacuated during the first stage for further 
use. A system used in France many years ago, 
and said to have given excellent results, consists 
in placing the wood in a tank with a layer of 
quicklime on the top, which lime is slowly 
slaked with water, the time required for this 
treatment being about seven days. The timber 
so treated is said to acquire a remarkable 
degree of hardness. A process used in Belgium 
consists first in exposing the wood in a retort 
to a vacuum and afterwards impregnating under 
pressure with an agent formed by a 2 solution 
of gutta-percha to 4 of paraffin and heated until 
sufficiently liquid. An infusion of quassia wood 
has been used with some success. A strong 
solution of sulphate of iron and sulphate of 
copper, injected under pressure (Boucherie and 
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Sage and Fleury-Pironnett processes). A steam- 
ing-vacuum-pressure process, sulphate of copper 
(Sage and Fleury-Pironnett), this process should 
be carried out within about ten days of felling 
the timber, and the life of wood so preserved is 
affected by the nature of the soil it may come 
in contact with. Tungstate of soda and water 
solution of a specific gravity of 1:2 (Jones’s 
process). Sulphur immersed in nitric acid and 
distilled (Evelyn’s process). Hot anthracene 
oil used at Dortmund collieries. To every gallon 
of water 3 ozs. croton tiglium seeds, 3 ozs. 
margosa bark, 3 ozs. sulphur, 2 ozs. blue vitriol, 
solution for preventing attack by white ants. 
“« Sotor,”’ preparation for protecting wood ex- 
posed to the action of sea water from attacks 
of the toredo navalis, and preventing decay 
(Peters). “ Stoprot,” a preventative of decay and 
dry rot, claimed also to be proof against insects 
and suitable for use in tropical climates, solution 
applied hot (Pilchers). “ Sideroleum ” consists 
of a blend of hydrocarbon oils, claimed to 
possess great penetrative powers, and to carry 
the carbon into the pores of the wood without 
pressure, rendering sappy wood hard and rot 
proof. Applied cold by brush, and imparts a 
brown finish to wood (Anderson).  Pfister’s 
method of diffusion in freshly- hewn wood. 
Impregnation with molten sulphur. Faleir’s 
method of destroying the fungi of dry rot in 
buildings affected by heating beyond 40° C. 
(104° F.), which is the temperature at which 
the mycelium of the merulius is killed. Owing 
to the fact that wood is a poor conductor of _ 
heat, it is considered desirable to raise the 
temperature of the entire building to 42°C, 
(107° F.), and to maintain this temperature for 
at least two hours. It is important to be quite 
certain as to the exact nature of the growth, as 
if the fungi be grown inside the wood heat will 
only expedite the work of destruction, as fungi 
of this class flourish more actively at the 
temperature fatal to the dry-rot fungus. A 
combined seasoning and preservative process 
used in France consists of a tank charged with 
a solution composed of 5 per cent. resin, 10 per 
cent. borax, a trace of carbonate of soda. The 
wood is stacked on a lead plate in the bottom of 
the tank, and another lead plate is placed on the 
top, the former being connected with the positive 
pole, and the latter with the negative pole, of a 
dynamo. The current passes from the upper 
plate through the wood, by which it is said the 
sap of the wood is driven out, and the resin 
and borax take its place, filling up the cells and 
interstices. 
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AMOUNT OF PRESERVATIVE ABSORBED BY 
VARIOUS Woops. 


In India the amount of absorption by hard- 
woods, such as} terminalia, tomentosa, and 
mesua ferrea, is stated to be 3lbs. per cubic 
foot; moderately hard woods, such as diptero- 
carpus tuberculatus, ete., 6 lbs. per cubic foot ; 
and soft woods such as pinus excelsa, pinus 
longifolia, etc., 10 lbs. per cubic foot. 

In. France the woods most commonly used 

for sleepers are oak, beech, or pine, but fir, 
larch, and chestnut, are occasionally employed. 
The French practice is to impregnate oak 
sleepers of about 8 cubic feet with from 8:8 
to 12°3 pints of creosote; beech or pine 
sleepers, with about 44 pints of creosote each, 
the question of expense, however, frequently 
rendering it desirable to do with a less amount. 
According to the writer of an article which 
“appeared in 1895 in the Revue Générale des 
~Chemins de Fer, the weights of creosote injected 
per sleeper by the principal French lines for 
different kinds of wood, are as follows :— 


Descrip- 
non ot Railway. Lbs. 
Oak All 11 to 15°5 (absorp. limit) 
Beech | Northern 28°5 
i Western 33 to 35°25 
» — {{Mtediterranean}| 25°25 
5 Eastern 53 
Pine Midi 26-5 (absorption limit) 
5 Orleans 31 jj 


/ 
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z Paris-Lyons- ; 
n (Medierea) 2079 


Present practice tends to the injection of an 
increased amount of oil per sleeper. A report, 
presented at the International Railway Congress 


. ABSORPTION Limit of Harpwoops. 


Blue Gum (Eucalyptus Globulus) 
Ironwood (Bumelia lycioides) 
Jaman e . s + + « + 
Locust (Robina pseudacaica) . 
Mahogany (Suretema mahogoni). 
Oak (Quercus robur, etc.) . 

Teak (Oldfieldia Africana). 

» (Tectona grandis) . . 
Sal or Saul (Shorea robusta) . 
Sisso (Dalbergia Sisso) 

Sundri . è a s s . 
Swan River Wood. .:. 
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in 1895 by Mr. Harzenstein, states that the 
practice on the various lines in this country 
was to inject from 7 to 10 lbs. of oil per cubic 
foot, with an average life of 16 to 20 years, an 
injection of from 7 to 8 lbs. per cubic foot 
giving an average life of from 12 to 15 years. 
The amount inserted, according to later practice, 
is from 30 lbs. to 35 Ibs. per sleeper. In France 
48:4 lbs. of oil per sleeper is used as a minimum. 

On Indian railways the amounts of oil 
injected into sleepers of various woods are as 
follows: beech and pine, 10 lbs. of creosote 
oil per cubic foot; harder woods, such as oak, 
3 lbs. per cubic foot; piles of coniferous woods, 
20 lbs. per cubic foot. When chloride of 
mercury is used as an antiseptic, the amounts 
used per cubic foot are for hard wood, 3 lbs., 
moderately hard, 6 lbs., and soft, 10 lbs. 

Mr. J. R. Baterden states (Proceedings Inst. 
C.E., 1904), that he has experienced no difficulty 
in getting into pitch-pine 7 lbs. of creosote oil 
per cubic foot. 

In the United States the usual amounts of 
creosote oil specified to be injected are as 
follows: For railway ties or sleepers, from 10 
to 12 lbs. per cubic foot; for dimension timbers, 
from 15 to 20 lbs. per cubic foot; for piles, 
from 20 lbs. to 80 lbs. or more per cubic foot. 
Other experts advise the injection into the 
wood, in the full cell creosote process, of from 
6 lbs. to 12 lbs. of creosote oil per cubic foot 
in the case of railway ties or sleepers, and 
from 10 lbs. to 20 lbs. per cubic foot in the 
case of timber and piling. 

In the Rueping and Lowry processes the 
wood is first impregnated with from 10 lbs. to 
12 lbs. of creosote oil per cubic foot, the 
amount left in the wood fibres on leaving the 
retort being from 2 lbs. to 6 lbs. per cubic foot. 

Mr. J. B. Card, writing to the Engineering 
News (New York) in October, 1908, remarks 
that the treatment of sleepers with small doses 
of creosote oil has not been a success either in 
the United States or in Europe. 


(From various Authorities.) 
Per cubic foot. 
3 


Australia . . . ... . . . BD 
Eastern U.S. = ee a @ TDS 
India ex ee gelope ae) Tae eg oh TD 
United States . 2. . . 2. L 3 lb. 
Central America, Cuba 2 lb. 
Europe, ete., 4-5 lbs. 
West Africa . 12 Ib. 
India . 5, wr ia a ee He ee “AD: 

Wh, e Be Se ee, Eo ec EAD 

gp Sn eS RG ee a var ee BIDS: 

ac. HA. «oa « . 24 Ibs. 
Australia . a , a h eg 12 lbs. 


\ 
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In Germany the usual amount of oil used 
for the impregnation of sleepers is 12 lbs. per 
cubic foot. ` 

Messrs. Richard Wade, Sons & Co., Ltd., 
who use the Rueping process on an extensive 
scale for treating telegraph poles, give the 
following results of a test with the latter as 
to amount of creosote oil absorbed and subse- 


309, 


carefully kept from 1897. to 1907, shows the 
average life of these sleepers, which :were 
treated on the zinc-tannin or Wellhouse process, 
to be 13°11 years. The number of ties or 
sleepers treated in 1885 was 111,503. At the 
end of 1907 the records showed that 77,000 had 
been removed 21 years after laying down, thus 
leaving 34,503 as having been removed during 


quent loss through draining out or leaching:— the years when no record'was kept. It is to be 
ep 
A tD ai 
D E 2 Subsequent Weighings. 
2 | 3 z 
a T 2 3 3 
ro pH © L H 2 
3 g F 2 © at 43 9 < 
g = 3 Es Bs Se s = = = Se 
fi SE fae £2 2) 8 | & | os | bs 
2 | 32 | 38 | įg F ë| g | g| | gs 
S 2 3S 2 25 a8 á 5 5 2 8 8 
A el A oo ss | Ps qa mi N m m H a 
ins. Ibs. Ibs. lbs Ibs. Ibs. Ibs. lbs. Ibs. 
1 24 64 5°53 258 318 10°85 312 290 280 278 7°23 
2 3 T4 6°88 292 402 15:98 397 379 356 241 8:87 
3 7 Ky ‘4 248 344 13°98 340 318 302 293 7°41 
4 268 | 398 18°89 393 871 860 334 9°30 


| 


Lirz oF PRESERVED Woon. 

Mr. V. Herzenstein, in the Bulletin of the 
International Railway Congress (July, 1910), 
from information collected from a number of 
railway companies, gives the average life of 
creosoted sleepers to be as follows :— 


LL SS ey Ee She ess Ss SUP 


Description of Sleeper. Sa ae Eee T Ses 
Creosoted Pine . 15 5 20 
s3 Oak . 18 T 25 
‘5 Beech . 20 10 30 


Mr. Hausser, of the Midi Railway Company, 
France, in his report to the Seventh Session 
of the Railway Congress, says: “ Although it 
is very difficult to lay down a rule that would 
be at all generally applicable, it may, however, 
be said that there is a unanimous opinion that 
pickling or preserving materially lengthens 
the life of sleepers, approximately doubling 
it in the case of oak, tripling it in the case 
of pine, and quintupling it in the case of 
beech.” 

A record of the removals of ties or sleepers 
on the New Mexico and Colorado divisions of 
the Aitchison Topeka and Santa Fé Railway, 


observed that no care was taken in selecting 
the above 111,503 sleepers, and that many 
thousands of them are said to have pro- 
gressed so far towards decay that but little 
prolongation of life could be secured from 
the preservative treatment. Had all the 
sleepers been carefully selected the average 
life would undoubtedly have been found to 
be considerably longer. The records of the 
Southern Pacific Railway show a mean life of 
from eight to nine years for burnettised ties 
or sleepers. 

The Engineering News (New York) states 
that results obtained in the United States show 
that, by the zine-chloride or burnettising treat- 
ment, the life of the soft woods is more than 
doubled, meaning a life of from 8 to 12 years 
for pine that usually lasts from 2 to 5 years. 
This is the mean life, the actual life being 
from 5 to over 20 years for treated pine ties or 
sleepers, against from 2 to 7 for the untreated 
ones. Creosoting gives from 25 to 50 per cent. 
more life than the zinc-chloride process, but 
the cost.of the former is.three or four times that 
of the latter, and moreover in the case of several 
woods creosote oil can. only be made to effect 
a superficial penetration. :The injection of from 
10 to, 15 lbs. of creosote oil per: cubic foot of 
wood, according to Mr. Card, gives a,;life of from 
12 to,20 years. 


S 
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LIFE OF UNTREATED AND TREATED SLEEPERS FROM 
DATA GIVEN AT THE LEWIS AND CLARKE EXHIBITION, 
PORTLAND, ORE., 1905. 


Species of Sleeper. 


reated. 


fe, 


l. 


Process. 
Life. 
Untreated. 


H 


Years.| Years. 


Texas Long-Leaf Pine .| Rueping | 4 to 6| 15 to 20 


Texas Short-Leaf Pine . 9 3 to 5|10 to 15 


Texas Loblolly Pine 5 2 to 5}10 to 15 


Washington Red Fir ZnCl. |5 to 6/10 to 12 


Mont. Lodgepole Pine . $5 4 to 5|10 to 12 


Black Hills West-Yellow| _,, 5 to 6| 10 to 12 
Michigan Hemlock. ./Wellhouse| 5 10 

Michigan Tamerack .. j 5 1|10to 15 
Beech . .| Creosote | 4 to 5 |20 to 30 


Red Oak . Ps 4 to 5 |20 to 30 


SEOANE ER SER ee 

Mr. Batterden (Proceedings Inst. C.E., 1904) 
states that about 7 lbs. of creosote oil per cubic 
foot injected into piles at a temperature of 49° C. 
(120° F.); and at a pressure of 150 Ibs. per square 
-inch, gave protection against marine worm for 
18 years. 

Mr. De Kermond (L’ Electricien, Paris) states 
that official tests have shown that posts treated 
with copper sulphate have a life of 13 years 
9 months; by the Kyan or mercuric-chloride 
process, nearly 17 years; and by the creosoting 
process, 19 years 8 months. 


Cost OF PRESERVATIVE TREATMENT. 


The cost of pickling or treating wood varies 
considerably, according to the wood being 
treated, the process employed, and the country, 
or even the district, where the work is being 
carried out, etc. 


(1) Burnettising or zinc-chloride process (about 4 1b. of dry zine 


per cubic foot 


(2) Wellhouse or zinc-tannin process (4 lb. of dry zinc plus glue 


and tannin per cubic foot) . 


(3) Card, Rutger or zinc-creosote process (14 lb. of creosote oil 
and 1 lb. of dry zinc per cubic foot) . 


(4) Rueping, partial cell process (about 6 Ibs. of creosote oil per 


cubic foot) 


(5) Lowry, partial cell process 
cubic foot) . . . « à 


(6 lbs. of creosote oil per 
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The cost of creosoting in this country on the 
pressure system varies from 3d. to 5d. per cubic 
foot, in accordance with the price of the oil 
and the amount injected. For estate work the 
amount of oil used for impregnation is generally 
about ‘75 gallon per cubic foot, and the labour 
of attending to the working of such a creosoting 
plant is calculated at ‘5d. per cubic foot. At 
the present time the price of creosote oil is 4d. 
per gallon, so that the price works out at 3°5d. 
per cubic foot. Creosoting timber for railway 
purposes ,costs for pine and fir from 2°9d. to 
5:1d. per cubic foot. 

In India the cost of impregnating railway 
sleepers is given as 1s. for 3 lbs., 2s. for 6 Ibs., 
and 8s. for 10 Ibs., impregnation per cubic foot, 
with creosote oil at 7 annas (103d.) per gallon. 

In France creosoting on the Paris-Lyons- 
Mediterranean. Railway is given by Mr. Herzen- 
stein (Bulletin of the International Railway 
Congress, 1901) as for oak 1°6d. per cubic foot, 
for fir 5°4d. per cubic foot. On the Northern 
Railway, with the Blythe creosoting process, 
18d. per cubic foot for oak, and 8°5d. per cubic 
foot for fir. A writer in the Revue Générale 
des Chemins de Fer gives the average cost of 
creosoting on French railways as being, for oak 
8:6d., and for beech or pine from 1s. 3°5d. to 
1s. 9°3d. per sleeper, according to the amount 
of oil injected. 

In the United States, from information com- 
piled by Mr. J. D. Isaacs, Permanent Way 
Engineer to the Southern Pacific Railway, it 
appears that at Oakland, Cal., and Latham, 
Ore., the amount of creosote oil injected is from 
1:12 gallon to 1°18 gallon per cubic foot, or on 
an average about 10 lbs. per cubic foot, and the 
average cost (including price of oil, fuel, labour, 
maintenance, oil waste, and water) is 15°96 cents, 
or about 8d. per cubic foot. The average tie or 
sleeper used in the United States contains 3°5 
cubic feet. The cost of treating the best woods 


¢0°12 (6d.) per sleeper 
$0 "16 (8d.) n 
$018 (9d.) j 


$0225 (11d.) 


©... we $0225 (11d) P 


(6) Absorption or open-tank process (about 6 lbs. of creosote oil 


per cubic foot) . 


(7) Full céll creosote process (about 10 lbs. of creosote oil per 


cubic foot) 


$0:230 (11:54) , 


$0335 (16-5d.) „np 
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for paving-blocks with 161lbs. of oil per cubic 
foot is 16 cents (Sd.) per cubic foot. On the 
authority of Mr. Rowe, for the full creosote 
process, with an injection of 15 lbs. of oil per 
cubic foot, a 3 cubic foot tie or sleeper would 
cost 88°36 cents (19°18d.), and a 3°75 cubic foot 
tie or sleeper 47°95 cents (23‘97d.). This works 
out at 12°78 cents (6°39d.) per cubic foot, and 
12°52 cents (6°26d.) per cubic foot. 

The Allis-Chalmers Company, Milwaukee, 
Wis., give the following as the approximate cost 
of treating sleepers, exclusive of royalties, by the 
seven most-used preservative processes, the 
average size of hewn tie or sleeper being 
Tins. x 9ins. x 8 ft. = 3°45 cubic feet. 
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The cost of treating piles is said to be $0°10 
per cubic foot, with 10 lbs. of oil per cubic 
foot, each additional lb. of oil costing an 
additional cent. Piles range from 8ins. to 
20ins. in diameter, and from 10ft. to 90 ft. 
in length, the average sizes running about 
as follows: 10ins. to 14ins. diameter, by 
28 ft. in length; 11 ins. to 15ins. diameter, by 
40ft. in length; 8ins. to 18ins. diameter, by 
60 ft. in length; 8ins. to 20ins. diameter, 
by 90ft. in length. Green piles weigh about 
55 lbs. per cubic foot, and seasoned or steamed 
piles, about 40 lbs. per cubic foot. The average 
treatment of piles in the United States is from 
10 Ibs. to 20 lbs. of creosote oil per cubic foot. 


Cost oF TREATING SLEEPERS FROM DATA GIVEN AT THE LEWIS AND CLARKE EXHIBITION, 
z PORTLAND, ORE., 1905. 


Species of Tie. | Process. Amount of Preservative. Cost of Treatment. 
Texas Long-Leaf Pine . . | Rueping 16 lbs. creosote per sleeper 16 cents. (8d.) 
Texas Short-Leaf Pine Rueping 16 Ibs. creosote per sleeper 16 cents. (8d.) 
Texas Loblolly Pine . Rueping 16 Ibs. creosote per sleeper 16 cents. (8d.) 
Washington Red Fir . ZnCl. $ 1b. creosote per cubic foot 10 cents. (5d.) 
Mont. Lodgepole Pine ZnCl. 4 lb. creosote per cubic foot 10 cents. (5d.) 
Black Hills West Yellow ZnCl. 4 lb. créosote per cubic foot 10 cents. (5d.) 
Michigan Hemlock Wellhouse 4 lb. creosote per cubic foot 12 cents. (6d.) 
Michigan Tamerack . Wellhouse + lb. creosote per cubic foot 12 cents. (6d.) 
Beech Creosoted 56 Ibs. creosote per sleeper 60 cents. (2s. 6d.) 
Red Oak . . Creosoted 25 lbs. creosote per sleeper 30 cents. (1s. 3d.) 


l 


Approximate cost of treating wood paving- 
blocks, the usual ‘dimensions being 8'5ins. to 
4ins. deep and cut from timber 3ins. x 6ins., 
3ins.x8ins,, 3ins.x10ins., 4ins.x6ins., or 
4ins.x10ins. Seasoned blocks, weighing about 
20 Ibs. per cubic foot. Cost based on creosote 
oil at about $0°07 per gallon, and balance of 
treatment $0°02 per cubic foot. 


Depth of Block . a a ee 
Pounds of creosote To each square yard 
per cubic foot of blocks . 
16 Creosote Be fais a 
Weight after treatment 


Approximate cost of treating . 


18 Creosote . ae 
Weight after treatment 


Approximate cost of treating . 


20 Creosote , ee 2S? te 
Weight after treatment 


Approximate cost of treating . 


The cost of creosoting timber with 10 lbs. 
of creosote oil per cubic foot is about $8°00 
per thousand board feet, and for each additional 
pound of creosote oil used $0°75 must be 
added, creosote oil being taken at $0°07 per 
gallon. 

The cost of the chloride of zinc or burnet- 
tising process for timber, with lb. of dry 


34 inches 4 inches 
2°63 cubic feet 3-00 cubic feet 
42-08 Ibs. 48-00 Ibs. 
42°08 Ibs. 48:00 lbs. 
147° 28 lbs. 168-00 lbs. 
40°39 $0°45 
47:34 lbs. 54 Ibs. 
152°43 Ibs. 194-00 lbs. 
$0°44 $0°50 
52°60 lbs 60°00 Ibs. 
157°80 lbs 200-00 Ibs. 
$0:48 $0°54 
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zine chloride per ‘cubic foot, is about $3°00 
per 1,000 board feet. Treatment with “burnet- 
tisine ” costs about the same as creosoting, viz., 
5d. per cubic foot. 

The price of corrosive sublimate used in the 
kyanising process has, combined with the 
slowness of the process, caused it-to fall into 
disuse here, and, at the present time, probably 
the United States is about -the only place 
where it is still used to some extent in 
certain localities where there is a difficulty 
in obtaining chloride of zinc and oil of 
creosote. In this country the price of cor- 
rosive sublimate is such as to render its use 
as a preservative agent impossible, with 
creosote oil in the neighbourhood of 4d. 
per gallon, and pure zinc-chloride at 2d. 
per lb. 

The cost of treating sleepers on the chloride 
of zinc process has been found by the Southern 
Pacific Railway Company to average, with 
two of their portable plants, 8°20 cents (4°1d.) 
and 7'41 cents (8°7d.) per tie or sleeper, or 
2°5 cents (1‘25d.) per cubic foot. 

The zinc-tannin, or Wellhouse process, is 
considerably more expensive, the actual cost 
at four of the standard works in the United 
States is given by Mr. Rowe as being, for a 
8 cubic feet sleeper, 7°81 cents (8 9d.) for 
chemicals, and 4°61 cents (2°3d.) for labour, 
or a total of 12°42 cents (6°21d.) per sleeper. 
According: to this the cost per cubic foot is 
slightly over 4 cents (2d.). 

The Rueping ‘partial cell process, with an 
impregnation of 5 lbs. of creosote oil per cubic 
foot, and taking the oil at 4d. per gallon, costs 
about 2°75d. per cubic foot. 

The cost of the zinc-creosote process (Rutger 
and Card), would be about 3°25d. per cubic 
foot, the higher cost being due to the zinc- 
chloride required per cubic foot in addition to 
the creosote oil. 

The cost of preserving by the Crésol-calcium 
process is stated to be as follows: in England, 
‘‘A7d.; in Sweden, ‘5d.; and in India, ‘6d. per 
cubic foot. 

The cost of the saccharine or powellising 
process is given as being in Bombay 5 annas 
(7°5d.) per cubic foot, and in Western 
Australia 3°68d. per cubic foot, plus the 
royalty to the patentees. Where sugar is 
very cheap, the cost, exclusive of royalties, 
would, according to Mr. Ryan, be 1°36d. per 
cubic foot. 

The following is the approximate average 
cost of impregnation with fifteen different 


- labour or delay during erection. 


JOURNAL OF THE ROYAL SOQOIETY OF ARTS. February 20, 1914 


antiseptics, including processing, from various 
sources :— 


Process. Cost per cubic ft. 

(1) Atlas (10 per cent. sol.) 3d. 

(2) Bélit . eA 1°75d. 

(3) Carbolineum . 1:5 to 3°8d., 

(4) Chloride of zinc . "72 to ‘94d. 

(5) Chloride of mercury . . . 8d. 

(6) Crésol-calcium °46 to ‘6d. 

(7) Crésoyle . . 2. . we 3d. 

(8) Green oil . 1:9 to 4d. 

(9) Jodelite 4:9 to Td. 
(10) Microsol . 3 to 4d. 
(11) Rueping . 1° 2d. 
(12) Saccharine solution 1°36 to 7°5d. 
(13) Solignum:. , 4°2d. 
(14) Sulphate of copper . 5: 2d. 
(15) Vulcanising . 2°5 to 4d. 


CONCLUSION. 


Fundamental Points to be Considered in 
Plans of Wood-preserving Works.—The follow- 
ing points are given by Mr. Rowe as the 
result of extensive experience in the United 
States: (1) That the works should be propor- 
tioned throughout to secure the desired output. 
(2) That each part should be proportioned to 
do the desired work, and at the same time so 
proportional to all the other parts that there 
will be no useless or surplus capacity or useless 
cost. (8) That each part perform its functions 
in the most direct and in the simplest manner. 
(4) That every part be of the best manufacture, 
and the most reliable for lasting service, so 
that repairs will be infrequent, saving loss of 
time and expensive maintenance. (5) That the 
working parts be so arranged as to be promptly 
operated with the least manual labour. (6) That 
the plans of all the essential parts be fully 
designed and prepared so that there be no extra 
(7) That the 
arrangement of the works be such that accurate 
measurements and weights shall be provided for, 
so that it shall be possible to know what is 
being done at any one time. (8) That the 
operator at the works shall be thoroughly 
competent, experienced, thoroughly honest and 
faithful, so as to be a safeguard between the 
two parties concerned. 

The approximate weights in tons of machinery, 
etc., with. two retorts for working the five most- 
used processes are as follows: Zinc-chloride or 
burnettising, 316; zinc-tannin or Wellhouse, 
331; Ziné-creosgote or Rutgers, 331; Rueping, 
351; creosoting, 316. 


t 


February 20, 1914. 


The following practice has grown up at Mr. 
Octave Chanute’s works: (1) To refuse to treat 
fresh-cut timber, but to put all such timber 
down to season. (2) To begin the spring 
season’s treating by steaming unless the timber 
is of the previous year’s cutting. (8) To omit 
steaming in summer and autumn when the 
timber proves to be well seasoned. 


DISCUSSION. 

TuE CHAIRMAN (Mr. John Slater, F.R.I.B.A.) 
regarded as exhaustive the very interesting paper 
presented on the various methods employed for 
artificially lengthening the life of timber after it 
had been felled. One reason for the recently 
increased importance of the subject was the diffi- 
culty of obtaining timber thoroughly seasoned by 
natural means. He recalled the time when 
practically all the large contractors stacked timbers 
in their yards for months, and even years, in 
order that they should be thoroughly and 
naturally seasoned before conversion, and he 
felt that such natural seasoning, when obtainable, 
was, in the case of wood for building purposes, 
better than any artificial method. Mr. Wallis- 
Tayler had alluded to, and the speaker would 
emphasise, the risks involved in the adoption of 
the artificial means of preserving timber. Among 
other things the timber would, in all likelihood, 
be very green, and it was certain that wood 
should be well seasoned before any artificial 
processes were employed. The system to which 
the author had referred appeared to the speaker 
to be more useful with large scantlings, such as 
railway sleepers, piles, and the like. The great 
enemy of timber which architects and builders 
had to deal with in houses was the merulius 
lacrymans, or dry-rot fungus. Many would have 
experience of the devastating effects of this fungus 
when it attacked the wood in houses. The 
fungus not only passed from wood to wood, but 
would crawl over brickwork, or, indeed, any 
substance, until it reached more timber. In this 
connection he regretted the falling into desuetude 
of the kyanising process, in which the timber 
was saturated with bi-chloride of mercury, abso- 
lutely ‘the best antidote known to chemists for 
the prevention of dry rot; for this reason he 
would prefer the kyanising process to any other. 
With regard to creosoting, he was under the 
impression that in the oil of creosote used 
there was frequently a certain amount of ammonia. 
In endeavouring to find a cure for fungus growths 
it was of great importance to obtain an artificial 
cultivation of the fungus. A German investigator 
(Hartig) had for years experimented in this direc- 
tion, but it was not until he used a considerable 
amount of ammonia mixed with his preparations 
that he succeeded in his efforts; then he quickly 
obtained an excellent growth. The speaker there- 
fore thought it essential that ammonia should be 
séparated from the creosote before the latter was 
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used. Turning to heating processes, he would 
observe that timber was a very bad conductor of 
heat, and unless great care were used one part 
of the timber treated by hot air or steam would 
be protected and other parts not. There was a 
point of interest to which the author had not 
referred. With the extensive use of electricity in 
houses, factories, and buildings, wires which were 
only protected by thin wooden casings were carried 
in every direction within these buildings. It would 
be a great boon, therefore, if some cheap process of 
rendering wood fire-resistant could be discovered. 
In an electric light station which he had 
built some years ago he had had all the wood 
used for the roofing treated by a company— 
he believed the Timber Preserving Company— 
for the purpose of rendering it fire-resisting. 
This treatment had proved fairly successful. 
He understood that the Board of Trade had 
strongly recommended—indeed, made it almost 
an essential—that the woodwork of all carriages 
used on the electric tube railways should be treated 
with some solution that would make it fireproof. 
If such a system could be applied to small 
scantlings, like those used in houses, to render 
these scantlings proof against fire without detract- 
ing from the appearance of the wood in the way of 
grain or colour, a great boon would be conferred. 
He hoped that inventors would turn their energies 
in this direction, as the gain would be general. 


Mr. HUBERT FrEere@usson remarked that the 
author had almost insisted that the timber should 
be steamed before the creosoting process was 
applied. He believed that in this country and in 
Europe generally steaming was not used; even in 
America it was used to a lesser degree. Timber 
was now seasoned by natural air-drying for six 
months or longer. Under such conditions it was 
possible to inject into the pinus sylvestris 10 lbs. 
of oil to the cubic foot, if there were a reasonable 
amount of sapwood. Railway engineers stated 
that their sleepers did not suffer from decay before 
they were worn out mechanically. Large numbers of 
sleepers were now used as fences, these sleepers not 
being rotten but worn away by the hammering 
on the chair-beds and the wearing of the spikes. 
The Post Office authorities found that their 
telegraph poles lasted longer than they were 
required to serve, and when, as in the case of a 
village developing into a town, the small poles, 
were displaced by larger ones the small poles were 
given to farmers, and found to be in perfect 
condition after many years’ use, A certain fence, 
put up in 1852 or 1854, was still standing, most of 
the posts being still quite sound just above the 
earth and air line. The author had referred to 
the Rueping process. The process was adopted by 
the Post Office because they found they were using 
too much oil, He would like, however, to state , 
that Messrs. Richard Wade, Sons & Co., were not 
the sole concessionnaires; his own firm also had a. 
concession for all their works. With regard to the 
price of creosote, he would say that 4d. per gallon 
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was more nearly correct than 5d., and creosote 
could be obtained in large quantities at a price 
between 83d. and 4d. ; for small quantities as much 
as 5d. might be asked. As to the treatment of 
wet or new timber, Sir William Boulton took up 
many years ago the patent process for wet timber, 
whereby the creosote was put into the timber hot 
(not necessarily at boiling-point) and maintained 
at sufficient heat to boil out the water under a 
vacuum. Green timber could be so treated. The 
Chairman had referred to the thorough sea- 
soning of timber, in regard to which the 
Speaker would remark that the old and slow 
methods had passed, and it was now necessary 
that timber should be quickly prepared for use; 
it was not possible to wait for dry or air-seasoning. 


“There might certainly be traces of ammonia in 


creosote, and it was a difficult matter to get rid 
of it. Although, however, ammonia might hasten 
the growth of the merulius lacrymans, yet the 
creosote was so destructive of the fungus as to 
render useless any assistance it derived from 
ammonia, In connection with the kyanising 
process, timber could still be kyanised in 
one or two places in this country, for instance 
at Plymouth, he believed, and also in London. 
Although bi-chloride of mercury was a 
strong antiseptic, it rapidly disappeared in 
timber, forming either insoluble and inactive 
compounds with the albumen, or (being soluble in 
water), if the timber were used under earth, dis- 
appearing by osmosis. Timber in the earth lost 
its soluble salt very quickly, and even with zinc- 
chloride, say, half a pound to the cubic foot, a 
piece of timber would decay from that cause in 
three years. 


Mr. W. H. T. POWELL observed that a friend of his 
abroad had declared that there were two laws in con- 
nection with timber, namely, (1) that all colloidal 
substances greedily absorbed theirsimilars when pre- 
sented in an amorphous form, and (2) that colloidal 
substances raised above the temperature peculiar 
to them became stable. In stating these laws his 
friend contended that the speaker had anticipated 
them by his use of sugar in the preservation of 
timber, sugar being dried sap, and therefore the 
natural food of wood. By feeding timber with 
sugar the quantity was enlarged and the quality 
enhanced, these results being achieved without 
pressure or vacuum. Wood when dried was merely 
a skeleton; but when molasses or a saccharine 
solution was injected, instead of being, as it were, 
cotton it became silk, and became strong, The 
pores of the wood were not filled in at all; they 
were there, but were less than they were before; 
there was less air, and the moisture had been 
extracted by the process. Dry rot had been 
attributed to the mycelium, which fed upon the 
albumen in wood. But if the timber were raised 
above a certain temperature the natural foed of 
Where the 


mycelium had crawled over treated -wood it 
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perished for lack of food. It had been suggested _ 
to the speaker that the gratitude of timber traders 
would be shown to anyone introducing into timber 
a material obnoxious to animal life, especially 
to the white ant. His own solution had 
the power of carrying other substances into 
the very heart of the wood. Here he 
would remark that mere surface impregnation 
accounted for treated timber frequently going 
wrong internally; a spike or nail passing through 
that surface opened the door to dry rot, etc. 
Another point he would emphasise was this, that 
trees ‘did not die immediately on cutting, as the 
subsequent sprouting of leaves proved. As soon, 
however, as the wood was dead the leaden hue 
indicative of dry rot appeared. By his process the 
sap was exchanged for the solution; the wood was 
at its best soon after it was felled, and it came out 
perfect in the sawmill. Instead therefore of wasting 
large sums of money in stacking timber it should be 
treated when felled and taken direct to the sawmill, 
where, certainly within two or three months, it 
could be converted into the finest cabinet work. 
Green oak had been so converted in London within 
six weeks of felling. It was one of the advantages 
of a natural process in treating wood that it could 
be used for the finest carving without fraying, 
while it could also be used for such objects as 
sleepers; kyanised or creosoted woods could not 
be used for general purposes. 


PROFESSOR PERCY Groom considered the question 
raised by the paper one of national importance, 
regard being had to the millions of pounds lost in the 
preventable decay oftimber. Theremedy, he thought, 
would be found in research. The most economical 
method of preserving timber was the sanitary 
method. The decay of timber was due to a limited 
number of wood-destroying fungi, bacteria being 
negligible. There were two fundamental methods 
of prevention, one being to keep the fungus off the 
wood, or if it were there in any form to prevent 
it from infecting or spreading. There was not 
sufficient knowledge as to the origin of the various 
fungi that caused damage, and this was particularly 
so in regard tothe timberin yards. The first re- 
search should be directed tothe fundamental know- 
ledge of the fungi, and, having classified them, the 
next step was to find where they grew. He would 
ask whether the infection in houses was produced 
by the parasitic fungi that lived on trees, or in 
what way it was produced. Dry rot, it would be 
found, originated with the timber and building 
yards, and he believed that simple sanitation 
without preservatives would decrease the evil. If 
the microscopic seeds, or the spores, or the body 
of the fungus had come into contact with the 
timber the cheapest course would be to find. 
out the conditions under which infection took 
place, or the fungus could spread. He would 
illustrate his- point by referring to the fact, 
little noted in this country, that the merulius 
lacrymans could live on the driest of timber, 
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producing millions of spores, each of which could 
attack the timber. A German observer had noted 
that for wood to be attacked by the merulius 
lacrymans it was necessary that it should first 
have been attacked by a fungus that could only 
live in moist places, and was usually found in 
cellars. All that was apparently necessary there- 
fore was that the wood should be kept thoroughly 
dry and ventilated, when it would not be attacked 
by the fungus referred to and would be protected 
from the merulius lacrymans. He would here 
remark that the merulius lacrymans did not require 
ammonia for its germination; it would germinate 
in citric acid. Another important consideration was 
the introduction into this country of infected wood, 
occurring particularly in the case of pine timber, 
which probably was the cause of damage calculable 
in thousands of pounds. He could see no greater 
reason for admitting infected wood into the country 
than for admitting infected cattle. Investigation, 
further, was needed into antiseptics. Nothing, for 
instance, was known with regard to which of the 
ingredients of creosote was responsible for its anti- 
septic properties. On the other hand, there was 
equal ignorance in regard to its tendency to make 
sleepers brittle. Many of the “ antiseptics ” on the 
market were nostrums, wasted by-products, and in 
some cases accelerated decay. In regard to Mr. 
Powell’s process, the speaker contended that it was 
contrary to nature. The speaker also referred to the 
question of steaming, a practice which he believed 
had been abandoned in works having the largest 
experience, both in Germany and in this country. 
In conclusion, he would point to the efforts made 
in Germany to deal with the loss entailed by the 
decay of timber. They had there founded an 
institution solely to investigate the causes of dry 
rot, and this institution had published the results 
obtained. The United States had also made 
numerous investigations, and Mr. Wallis-Tayler 
would bear him out when he said that probably 
much of the information he had set forth in his 
paper came from that country. It was true that 
the governors of the Imperial College of Science 
had established a department, but had appointed 
one professor only, whose duty it was to deal 
with the whole subject. The provision was 
inadequate. 


Mr. J. B. Murray was interested in the question 
of protecting timber against fire, as he knew of a 
process which did not affect the appearance of the 
wood, other than slightly darkening it, but yet 
gave effective protection against fire. If treated 
and untreated pieces of wood were applied to a 
Bunsen burner the untreated wood would burst 
into flame, but the treated piece would not 
do so; it would char, but would not flame. He 
believed that the apathetic spirit prevailing in 
this country in regard to timber preservatives was 
due to the unreadiness of buyers to make the 
experiment on their own wood; if, however, it 
could be shown that treatment could be effected at 
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a commercial rate per cubic foot they would be 
less indifferent. 


Mr. WALLIS-TAYLER then replied to the dis- 
cussion. The Chairman had urged the desirability 
of rendering timber fire-proof, and he (the speaker) 
believed that one proprietary substance was 
utilised by the Post Office authorities, and was 
also extensively employed for woodwork in the 
interior of ships, etc. ; it was odourless, and was a 
good antiseptic. Dry rot had been discussed 
at some length, and, as he. had stated, he be- 
lieved that heat was the only cure. If a house 
in which dry rot had started were subjected to a 
certain temperature the mischief would be checked, 
but if the growths had been allowed to develop it 
was impossible to arrest them in this way. Ob- 
jections had been raised to the use of steaming, 
and he should, perhaps, have brought out more 
clearly the fact that steaming was a commoner 
practice in the United States than in this country. 
Air-seasoning was not extensively resorted to in 
the States, the timber being treated in a greener 
condition, so that it should be available quickly. 
He agreed with Mr. Powell’s view that sugar 
was a good preservative. His experience, as 
engineer to Sir Charles Tennant, on sugar 
estates in the West Indies, proved that pieces 
of wood thoroughly impregnated with a sac- 
charine solution were practically indestructible. 
Niggers and coolies dipped the handles of their 
tools in boiling sugar with the object of strengthen- 
ing them. He had himself thrown in a piece of 
wood which he used for a walking-stick, and 
although he had had it for forty years it was 
sound and hard. He had, however, no experience 
in the use of saccharine matter for large timber. 
He agreed that the various salts, such as mercury 
bi-chloride and zinc chloride, would leach out; but 
experiments recently conducted in the States with 
pieces of wood impregnated with zinc chloride and 
then subjected to immersion in water for long 
periods, established the fact that the washing 
out was not so great as had been supposed. 
With regard to research, he doubted whether 
anyone would attempt to controvert Professor 
Groom. As the latter had said, in America 
schools of forestry had been established in con- 
nection with the Harvard University and in 
various parts of the States. In conclusion, he 
admitted that he had derived much of the 
information he had put into the paper from the 
United States, Professor Bailey, of the Harvard 
School, having sent him the originals of the 
microphotographs he had shown, and other matter ; 
more, in fact, than he could have used. If 
attention were directed to research in this country 
there was no reason why we should not emulate 
the examples of America, India, and Germany. 


The proceedings closed with a vote of thanks to 
the author, proposed by the CHAIRMAN, 
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EMPIRE NOTES. 


The Imperial Council of Commerce.—One of the 
most useful and practical proposals for promoting 
the commercial interests of the Empire is that of 
the Imperial Council of Commerce, which is very 
largely the outcome of the work of the Trade 
Commissioners of the Dominions. The formation 
of such a council was originally suggested by Sir 
Albert Spicer, M.P., at the meetings of the 
Chambers of Commerce of the Empire held at 
Sydney two years ago. Its objects are to provide 
a permanent and continuous link between the 
various commercial institutions of the Empire, 
to form a central organisation for the collection 
and distribution of commercial information, to 
organise the triennial congresses of the Chambers 
of Commerce of the Mother Country and the 
Dominions, and to form the executive body for 
giving effect to the resolutions passed at those 
congresses. In this way the work of the Associa- 
tion of Chambers of Commerce of the United 
Kingdom will be supplemented, and an important 
step be taken in the extension of Imperial trade. 
The first congress under the new arrangement, to 
be held in Toronto in 1915, will, it is expected, 
mark an advance in inter-Imperial relations. The 
advantage of a permanent body of this kind is 
generally admitted, as it will not only help to 
unite all parts of the Empire in trade and 
commerce but it will do much to remove some 
of the barriers which still prevent those close 
relations on which the material prosperity of 
the United Kingdom and the oversea possessions 
of the Crown, so largely depend. The establish- 
ment of this council happily synchronises with 
the offer recently made by Sir Edward Grey, to 
place the resources of the British Consular 
Service at the disposal of the Dominion of Canada. 


The Dominions Royal Commission on Migration 
within the Empire.—The second interim report 
of the Dominions Royal Commission contains a 
valuable and timely utterance on the question of 
migration within the Empire. In the section 
dealing with this subject the Commissioners 
endeavour to remove “ certain misapprehensions.”’ 
The report refers to the opinion, largely held, that 
it is impossible to devise a scheme of migration 
suitable alike for the Mother Country and the 
Dominions, since it is thought that what is good 
for the one to lose cannot be beneficial for the 
other to receive. Some Australians, it is stated, 
are inclined to say, “ We do not want the dregs 
of your industrial town population, and this is 
the class you are most anxious to emigrate.” On 
the other hand, in the old country no doubt 
apprehension is felt lest she should lose the 
most vigorous of her agricultural population, who, 
it is thought, alone are wanted. Consequently, 
the view is taken that emigration should be dis- 
couraged, if not stopped. In this report—which, 
although it applies to Australia and New Zealand 
and to the opinions formed by the Commissioners 
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on their inquiries in those countries, is of equal 
application to our other Dominions—the Com- 
missioners seek to show that the problem of 
migration should not, and will not be, beyond 
the resources of statesmanship if attacked broadly 
and Imperially. They think it is possible ‘‘ to 
establish a system of migration of equal benefit 
to the old country and to the new.” In this 
opinion those who have given much attention 
to the subject will concur, and it is therefore to 
be hoped that the recommendations of the Com- 
missioners will receive due consideration by the 
authorities and the public, both at home and 
overseas. Under the head of “ Requirements of 
Australasia,” the report deals with the “need for 
youth,” both male and female, the ‘‘need for 
adaptability,” and the “need for settlement on 
the land.” It also deals with “family migration,” 
and the ‘clearing of land,” which it regards as 
a useful means of employing unskilled settlers 
preparatory to their taking up some form of 
agricultural employment, and concludes the 
section with some useful information and sugges- 
tions on “ the Selection and Training ” of prospec- 
tive settlers both in the United Kingdom and in 
Australasia, on the “Protection of Women on 
Outward Voyage and on Arrival,” ‘ Hospital 
Accommodation,” ‘‘ Migration of Soldiers from 
India” (an important Imperial question), and 
“ Migration from Southern and Northern Europe, 
and from Ireland.” 


A Western Australian Farm School.—As an 
experiment in child emigration, the establishment 
of a farm school at Pinjarra, in Western Australia, 
by the Child Emigration Society which was formed 
by Rhodes Scholars at Oxford in 1909, and of 
which Mr. Kingsley Fairbridge is the secretary 
and founder, is deserving of attention. In an 
article of Mr. Fairbridge’s in ‘‘ United Empire,” he 
gives an account of the school, and states that it 
has been started for the purpose of “definitely 
training emigrant orphans and destitute children 
for agriculture in the land of their adoption.” 
Thirty-three boys, he says, are domiciled at the 
farm, the youngest being under eight years of age, 
and the eldest under thirteen. Most of the boys 
have come from boards of guardians in London, 
but Scotland, Wales and the provinces are also 
represented. Three boys are from Sussex work- 
houses, three from an orphan home in Stirling, 
two from a workhouse in Taunton, one is the son 
of a clergyman who died practically penniless, and 
another was an orphan in the Droitwich Union. 
Until the boys are fourteen years of age they are 
subject to the primary education of the State. 
After that age they will receive a further two or 
three years of definite agricultural education before 
they are found billets with reputable farmers. 
Meanwhile they are being taught many useful 
farm occupations. As soon as a boy shows himself 
worthy he is given a small plot of land to cultivate 
as garden ground. They are also taught the 
elements of pruning fruit trees and packing apples, 
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tending pigs and poultry, and milking cows, and 
all of them are employed, in turn, in house duties. 
The boys are keen to learn, and enjoy the free and 
busy life of the farm. Mr. Fairbridge states, in 
regard to the cost of working the farm, that for 
the past quarter the cost of supervision, clothing 
and maintenance of one boy per annum works out 
at £26, but it is hoped that this will be reduced 
to £20, which is only a little more than the average 
cost in English institutions, where the conditions 
and prospects are nothing like so favourable as 
they are in Western Australia. The Society hopes 
to extend its operations, and ultimately to establish 
farm schools in other parts of the Empire. 


The University of British Columbia. — The 
Government of the Province of British Columbia 
has made a grant of 500,000 acres of land, situated 
in various parts of the Province, for the maintenance 
of their new university. It is expected that next 
month the university buildings will be started 
at Point Grey, near Vancouver, on the 250 acres of 
land which formed the first grant made by the 
Government for the purpose, and that by the 
autumn of 1915 the work of that important 
Provincial institution will be begun. Dr. F. F. 
Westbrook, the president, is now in England 
seeking information which may be of use to him 
in preparing his plans and in forming his teaching 
staff. He has visited the United States and 
Canadian universities, and consulted with the 
heads and governing authorities of these establish- 
ments. It is intended to start with the arts and 
sciences, and in the following year to establish 
a department of agriculture, to be followed by 
departments of forestry, mines and engineering. 
To aid the proposals of the board of governors, a 
substantial vote will be sought from the Provincial 
Legislature amounting to about £600,000, to be 
raised within a period of three years. With the 
opening of the university the present MeGill 
University of Vancouver will cease to exist, so that 
it is expected a commencement will be made with 
at least 500 students. 


Industrial Education in Nova Scotia.— The 
Premier of Nova Scotia, whose policy in regard to 
industrial education in that Province has received 
the universal approval of the business men of 
Canada, said, in a recent address: ‘“‘Many Nova 
Scotians, who have passed through the various 
colleges, have won high distinction in many lands, 
in public life, in education, and in the professions 
of law, theology and medicine ”—a statement that 
is borne out by the fact that, though one of the 
smallest Provinces of Canada, Nova Scotia has 
supplied many of the leading men in all depart- 
ments of Canadian national service, among whom 
is the present Prime Minister of the Dominion. 
The Premier claims that during the six years 
which have elapsed since the Provincial Legislature 
provided for the establishment of a system of 
technical training for the whole Province, many 
young Nova Scotians have been helped to rise to 
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good positions, and that many others, even, those 
of humble parentage, will have the opportunity 
of qualifying for the professions, in view of the 
fact that there is a free scholarship for every 
county in the Province, and two for Halifax and 
Oape Breton. 


Australia’s Federal Capital.—F rom the descrip- 
tion of Canberra, the Federal capital of Australia, 
given by Mr. Griffith Taylor, Acting Geologist to 
the Commonwealth Government, it would appear 
that for beauty of situation and other advantages 
that city, when completed, will be a most desirable 
place of residence. In a paper read before the 
Royal Geographical Society last month, Mr. Taylor 
gave an interesting account of the location and 
character of Canberra. He said that the city was 
to be built on a plain of about nine square miles, 
bounded by three low ranges. These are Black 
Mountain and Ainslie, in the north-west and 
north-east respectively, and Mugga on the south. 
The site of the Houses of Parliament will be south 
of the River Molonglo, on the foot-hills of Mount 
Mugga. The administrative buildings would be 
placed between this spot and the Molonglo. The 
railway would lie to the east of the city, and the 
line to Yass would curve below the slope of Mount 
Ainslie to the north. In the east, also, would 
ultimately arise the manufacturing centres. In 
the middle of the coming capital is the Lake 
Molonglo, which would be fringed by magnificent 
willows, as the river was to-day, with Tidbinhilla, 
5,000 feet high, twenty miles to the west, and 
Long Bimberi, over 6,000 feet high, to the south. 
Beautiful panoramas of the city and its surround- 
ings would be obtainable from the hills, rising 
sharply above the plain on three sides of the site. 
Canberra is nearly equidistant between Sydney 
and Melbourne. 


New Zealand Legislation and Finance.—In con- 
sidering the position and prospects of the Oversea 
Dominions, two questions are often asked: (1) Is 
the democratic legislation which has been adopted 
by these countries likely to be permanent, and to 
prove useful in its character? and (2) Why are 
they so constantly appealing for money? In an 
address delivered before the Royal Colonial Insti- 
tute in December last, Mr. Arthur M. Myers, 
ex-Minister of Finance, Railways, and Defence, New 
Zealand, dealt with these questions, and, although 
his remarks were confined to their application to 
New Zealand, they may be regarded as equally 
applicable to one or more of the other dominions. 
In treating of the advanced legislation with which 
New Zealand is credited, he stated that the ques- 
tion of alleged Government interference with 
private enterprise was fought out twenty-five years 
ago, and the fact that those who formerly opposed 
it would not feel justified in repealing almost 
any single Act was sufficient to prove that this 
advanced degislation was now recognised to be in 
the best interests of the people. In regard to 
finance, it was necessary to remember that the 
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New Zealand Government owned the railways, 
telegraphs, telephones, and other activities, and 
they -carried on life, fire, and marine insurance, 
while the municipalities owned tramways, electric 
light installations, etc., and the water-supplies 
generally, which in other countries were carried 
on by private enterprise. He admitted that New 
Zealand owed ninety millions of money, but a 
large proportion of that money had been borrowed 
for establishing railways and other productive 
works. On railways the capital employed 
amounted to thirty-three and a half millions. 
Further, fifteen millions had been advanced to 
settlers, workers, and local authorities. Then, 
too, there were the telegraph and telephone ser- 
vices. In all, he considered that fifty-five millions 
had been expended on directly reproductive works, 
and another eleven or twelve millions on works 
which could justly be regarded as indirectly re- 
productive. He said it was true they had to pay 
£3,300,000 per annum by way of interest, and in 
addition half a million a year on old-age pensions, 
a million on education, and three-quarters of a 
million on naval and land defence. But last year 
their revenue amounted to eleven and three- 
quarter millions, while in the course of the last 
ten years their receipts from railways and tele- 
graphs had nearly doubled. Further, their loans 
carried a sinking fund, and would be paid off in 
seventy-five years. In submitting this statement, 
and in claiming that New Zealand was proceeding 
cautiously and wisely in regard both to legislation 
and finance, Mr. Myers stated that he did so 
advisedly, as in making a contrast between his 
country and other countries it was necessary to 
differentiate between the conditions prevailing in 
those countries, 


CORRESPONDENCE. 


THE METRIC SYSTEM. 


~ Referring to Mr. G. E. M. Johnson’s communica- 
tion in the Journal of January 23rd, the confusion 
of the terms “metric” and “decimal” is a prevalent 
metric fallacy of which a striking example is found 
in the title, ‘“ The Decimal Association,” applied 
to an organisation devoted to the promotion of the 
use of the metric system, which has no monopoly 
of decimal divisions, but is handicapped by the 
attempt to confine it to the number 10. The 
British system, on the other hand, allows freedom 
for the choice of such divisions as are best suited 
for the work to be done. One system is the 
product of an arbitrary decree during the French 
Revolution. The other is the result of natural 
selection. 

If Mr. Johnson knows of a textile mill in the 
Bradford district using the metric system exclu- 
sively in its internal operations he should give the 
public full information concerning the wonder. 
Until that is done those familiar with textile 
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operations will continue to believe that Mr. Johnson 
is mistaken. ; 

Mr. Johnson makes a mistake in asserting that I’ 
do not claim “ for the British units any superiority 
for commercial requirements over the metric.” 
This question of weights and measures may be profit- 
ably divided into two parts: (1) Which system, 
British or metric, is the better? (2) Is it possible 
to displace the established British standards 
of measurement? To establish their case the 
metricites must prove, not only that the metric 
system is intrinsically superior, but that the 
English system can be displaced. They have not 
yet demonstrated either proposition, and I do not 
believe they can. Mr. Johnson refers to Govern- 
ment reports in 1899 in favour of the metric 
system, but too much water has run under the 
bridge since then to warrant deciding this question 
on that evidence. 

Mr. Johnson says: “I would point out that 
Mr. Dale offers no solution of the confusion, 
admitted by the opponents of the metric system 
in England, which at present exists in British 
weights and. measures.” 

In reply to that I will quote the following from 
my evidence on the Littauer Compulsory Metric 
Bill, before the House Committee on Coinage, 
Weights and Measures at Washington on March Ist, 
1906 :— 

“ The Chairman (Hon. James H. Southard): Do 
you believe a universal system of weights and 
measures is a thing to be desired ? 

“ Mr. Dale: Yes. 

“The Chairman: Do you believe it is possible to 
have one ? 

“ Mr. Dale: I don’t know. I think it is one of 
those things you had better leave to laws that are 
superior to the laws of Congress. 

“ The Chairman: Well, do you believe that it is 
possible to have a universal system of weights and 
measures ? 

“Mr. Dale: That is something too remote; I do 
not believe that it is within the range of practical 
affairs. 

“The Chairman: Do you believe it is worth 
while to try to unify our weights and measures ? 

“Mr. Dale: Yes. 

“ The Chairman: Along what line ? 

“ Mr. Dale: My advice is to drop the Littauer 
Bill, because if is calculated to create diversity. 
Print John Quincy Adams’ report on the metric 
system for general distribution. Investigate the 
facts regarding weights and measures both at home 
and abroad. Seek unification by eliminating 
unnecessary units instead of adding new ones. 
Make no important change without consultation 
with other English-speaking countries. This is not 
a domestic question. Congress and the President 
have the power, but they have no right, to adopt 
any new policy in the control of our weights and 
measures without consultation with, and the 
concurrence of, the British Empire.” 

Boston, Mass., SAMUEL S. DALE. 

February 7th, 1914. 
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NOTES ON BOOKS. 


THe DIESEL, OR SLOW-COMBUSTION OIL-ENGINE. 
A Practical Treatise on the Design and Manu- 
facture of the Diesel Engine for the use of 
Draughtsmen. By G. J. Wells, Wh.Sc., and 
A. J. Wallis-Tayler, C.E. London: Crosby 
Lockwood & Son. 7s. 6d. net. 


The authors are of the opinion that the time has 
arrived for the publication of a book on the slow- 
combustion system, written from a different point 
of view from that hitherto adopted—that is, dealing 
more fully with design and construction, in order 
to be of use to draughtsmen and students. In the 
reviewer’s opinion, they have only partially suc- 
ceeded in this excellent object for the reason they 
themselves give, that there is considerable difficulty 
in obtaining, at the present time, the requisite 
data. That is only to be expected, for it is not 
likely that manufacturing firms will give away the 
information which they, rightly or wrongly, think 
enables them to produce a better engine than their 
rivals, The authors, however, promise to extend 
this section in a future edition. 

The work is thus written with a view of assisting 
designers, and it is thought that it will be suc- 
cessful in this direction, within the limits due to 
the circumstances referred to above. 

The first chapter gives a short account of the 
history and ideas which led the late Dr. Diesel to 
produce his engine. This section is, however, 
somewhat meagre, and in particular does not refer 
to the fact that many firms who originally took 
up the manufacture, after experiencing the first 
initial troubles, gave the matter up, with the 
exception of the M. A. N., and only resumed opera- 
tions after the many difficulties had been overcome 
by this firm, and a commercial engine had been 
built by them. 

Chapters II. to IV. deal with the general 
principles of the theoretical treatment of heat. 
A temperature entropy chart for air is given, 
taking account of the increase of specific heat 
with temperature. This chart would have been 
more practically useful if it had been drawn for 
the products of combustion instead of air. The 
p. v. and 0p methods of graphical representation 
are used to exhibit expansion and compression 
under various conditions, such as constant volume 
and constant pressure, and show the amount of heat 
abstracted or supplied. These diagrams are not 
original, but they are clearly drawn, and will be 
very helpful to the student. 

The indicator card from a 20-h.p. Diesel engine 
is plotted to scale, and it is shown how it can be 
transposed to the entropy chart. It would have 
been interesting if the cerresponding theoretical 
diagram had also been shown on the chart, whereby 
a graphic view of the performance of the engine 
would have been obtained. 

At the end of Chapter IV. the theoretical 
efficiency is obtained, but the important fact that 
for the same degree of compression the Diesel cycle 
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is less efficient than the eonstant-volume cycle is 
not mentioned. The reason that the slow-com. 
bustion type of engine, in which heat is admitted 
at constant pressure, is practically more efficient 
than the constant-volume or Otto cycle, is because 
it is possible greatly to increase the compression 
without fear of pre-ignition. This, however, is not 
explained in the book, 

In obtaining the efficiency of a gas-engine 
working on the Otto cycle, it is assumed that the 
charge temperature is 60° F. This is incorrect; it 
has for a long time been customary to take the 
charge temperature as 100° C. (212° F.). Professor 
Coker’s recent experiments show the real tempera- 
ture may be much higher, viz. from 200° C. to 
800° C.—at any rate, for small engines. l 

Chapter V. deals with fuels in a comprehensive 
manner, and a certain amount of useful informa- 
tion is given, such as the calorific values of several 
oils, synoptical table of the principal liquid fuels, 
and a table of relative values of coal and oil as 
fuel. But the difference between higher and lower 
calorific values is not mentioned, and in the table 
previously referred to it is not stated which of 
these values is given. It is stated that the price 
of oil fuel suitable for Diesel engines can be 
obtained for 40s. a ton, which is about one-half the 
present market price. 

The balancing of engines is dealt with in 
Chapter VI., and is in reality a résumé of Pro- 
fessor Dalby’s book on the subject, which is 
acknowledged in the preface. An interesting 
geometrical construction is given for finding the 
acceleration of the mass centre, which should be 
found useful to designers. 

Chapter VII. gives a few hints as to testing of 
Diesel engines, and gives reprints of certain well- 
known tests. In one of these it is found that the 
actual thermal efficiency is 0°492, which, when 
compared with the ideal constant-volume air-cycle 
efficiency, gives the ratio 0:658, which appears 
quite reasonable. Asa matter of fact, the theoretical 
thermal efficiency of a Diesel engine, working 
under the conditions of the test, is only 0°45, 
showing that some grave error in measurement 
must have occurred in the test. Incidentally, this 
shows the danger of using the ideal air-cycle in 
cases to which it is not applicable. 

Some interesting information is given as to the 
number of hours that the various valves in the 
Diesel engine can be run without cleaning. The 
following sentence is worth extracting: ‘‘ Careless 
attention in the case of a steam-engine always 
results in loss of power due to reduced efficiency, 
but the Diesel engine stops under such circum- 
stances.” 

Air-compressors are theoretically considered in 
a general way. The method of obtaining the 
volumetric efficiency for single and multiple step- 
compressors is described in a satisfactory manner, 
and the method is explained by means of numerical - 
examples. It is, however, not stated that the 
volumetric efficiency is not a true criterion of the 
real efficiency of an air-compressor, and there is 
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no reference to-the method of determining the 
“actual weight of air discharged, as Gompared with 
what the pump will theoretically do. 

Some typical indicator’ diagrams are given in 
“Chapter IX., and, based on the assumptions that a 
meañ working pressure of' 100-1bs. per square’ inch 
and a methanical efficiency at full load of 75 per 
cent. can be assumed, a formula for rating Diesel 
engines is obtained. 

As a consequence of some experiments by Dugald 
- Clerk; the authors suggest that there is á minimum 
*speéd below which internal-combustion ‘engines 
will not run, which appears to be “a speed 
corresponding to about 0°35 [per *] second per 
stroke.” This appears to bẹ a new idea, and is 
distinctly important, especially for marine work. 

The strength of cylinders is discussed in this 
chapter, and it is pointed out that the pressure 
may occasionally be as much as 1,700 Ibs. per 
square inch, and that cylinders should therefore 
be calculated to withstand this pressure. The 
methods of calculating crank - shafts, cylinder 
covers, cams, etc., are given in some detail, and 
there is an unusually clear diagram of a fuel-valve 
to a larger scale and better drawn than is usual in 
books on this subject. 

The remainder of the book is devoted to a 
description of engines built by various manu- 
facturers, and is illustrated by the usual reproduced 
‘photographs. The special feature of each type of 
engine is carefully noted. 

In an appendix an abridgment of some of the 
principal patents of Diesel and other slow-com- 
bustion engines is given. There are a few tables, 
amongst which is an unusually complete table of 
hyperbolic logarithms. It is stated that to find 
the hyperbolic logarithm of a number, the common 
logarithm should be multiplied by 2:302585052994. 
This appears to be an unnecessary degree of 
accuracy. H. RIALL Sankey. 


Mororine. By Algernon E. Berriman. London: 
Methuen & Co., Lid. N.D. 312 pp. 10s. 6d. 


In pre-motoring days everybody was expected to 
know something of the points of a horse, or to 
profess such knowledge if he did not possess it. 
On the other hand, mechanical information was by 
no means regarded as creditable, and unless he was 
an engineer no gentleman was expected to under- 
stand anything about steam-engines beyond the 
essential facts that they partly consisted of boilers, 
ran upon rails, and dragged trains after them. Now 
all this is changed. Since the motor-car hag 
superseded the gig as an emblem of respectability, 
even those who only aspire without possessing are 
deemed ignorant if they know nothing of the 
constructional details of the fashionable vehicle. 

To all who desire such knowledge, Mr. Berri- 
man’s book may be recommended. It hasavowedly 
been written for the non-technical motorist, and 
eee 


* There is a misprint here—the word in brackets should 
be omitted. 
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with the: Ai. of explaining *thé-‘ ‘fundamental 
principles of the operation of a motor-car. 

A long chapter is devoted to the choice and 
upkeep of the machine, and another to, the art 


- of driving it properly, There is a full description 
of the type of internal-combustion engine which 


is employed for motor-cars, and the details of its 
mechanism are described fully, but in a manner 
that should be quite comprehensible to the non- 
Special chapters are given to 
ttahsmissidn ‘mechahisin,' “steering-gear, brakes, 
etc., and also to the supplementary appliances, 
carburettors, magnetos and dynamos (for lighting 
purposes). The subject of petrol and its substitutes 
is very fully discussed, and, in fact, the whole 
subject of the motor-car and its accessories is 
treated with a minuteness and a wealth of illustra- 
tion (diagrammatic and pictorial) which really 
should commend the book to all interested in 
motoring. 

A chapter on maps and touring should be men- 
tioned, and it may be added that there is an 
appendix of tables and other information likely to 
be useful to the motorist. Whether he will often 
have occasion to use a table of four-figure loga- 
rithms, or whether he really needs one of the 
Morse code may perhaps be doubtful, but their 
study can do him no possible harm. 


GENERAL NOTES. 


Tse Hop INDUSTRY oF THE RĦINE VALLEY.— 
According to official reports, the hop crop of Alsace- 
Lorraine in 1913 was the smallest for many years, 
but owing to high prices its value equalled the 
average of the last thirty-five years. The acreage 
was 10,329 acres, and the yield, approximately, 
3,500,000 lbs., or only about one-third of a normal 
crop. The value of the crop was stated to be over 
£300,000. The Grand Duehy of Baden is reported 
to have harvested about 8,500 cwt. The average 
crop in Baden during the last ten years has been 
about 12,000 cwt. The quality in 1913 was good. 
The colour was a good green, and the hops sold 
briskly. 


INTERNATIONAL EXHIBITION OF THE ART OF THE 
THEATRE AT ZuRicH.—An International Exhibi- 
tion, illustrating “the Art of the Theatre,” has 
just been opened in the Industrial Museum at 
Zurich. Unlike those held at Berlin, Paris, and 
Parma, which related chiefly to the history of 
the stage, relics of famous actors, costumes, etc., 
the present exhibition, as was the case with that 
held in 1912 at Mannheim, deals more particularly 
with modern practice for the production of scenic 
effects than with history. The theories of the 
various schools of scene painters are well repre- 
sented here, including those of the Swiss artist, 
Adolphe Appia, with his panoramic backgrounds and 
set pieces, and the system perfected by our country- 
man, Gordon Craig, by which rapid changes of scene 
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can be made by a small staff of stage hands. The 
Viennese school is represented by Koloman Moser, 
the French by Léon Bakst, the German by Karl 
Walser and Ernst Stern of Berlin. Representa- 
tions are given daily in the Münchner Künstler 
Marionetten Theater of “Der Zauberflote,” 
“ Faust,” etc., by this clever company of mechani- 
cal figures. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

FEBRUARY 25.—T. Brice Parurs, “ Rural 
Housing.” Haroxp Cox will preside. 

Marcu 4.—H. Cuartes Woops, * Travels in 
the Balkan Peninsula.” Sır MARTIN Conway 
will preside. 

Marca 11.—W. B. Borromuey, M.A., Ph.D., 
F.L.S., Professor of Botany and Vegetable 
Biology, King’s College, London, ‘‘ Bacterial 
Treatment of Peat, and its Application as a 
Fertiliser.” PROFESSOR FREDERICK KEEBLE, 
F.R.S., will preside. 

Marca 18.—Epwarp Harrorbo Ross, 
M.R.C.S., L.R.C.P., “House Flies and Disease.” 
Sır James Cricuton-Browne, M.D., LL.D., 
F.R.S., will preside. 

Marco 25 (at 4.80 p.m.).— SIR CHARLES 
WALDSTEN, Litt.D., Ph.D., late Director of the 
Fitzwilliam Museum, and Slade Professor of 
Fine Art, Cambridge, “ Fashion in Art.” 

APRIL 1.— Her HIGHNESS THE RANEE OF 
SARAWAK, “ Sarawak.” 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 

Marca 19.—Mrs. Patrick VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APRIL 23.—GxrorcE C. Bucwanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7.— Sir James M. Dovre, 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.8S.1., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 


K.C.S.I., 


COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o'clock :— 

Marca 3.—Discussion on the paper by SIR 
Rospert W. Perks, Bart., on “The Montreal, 
Ottawa, and Georgian Bay Canal.” 

Marca 31.—Dnx. F. MorLwo Perr, F.I.C., 
F.C.S., ‘ The Oil Resources of the Empire.” 

May 25 (Monpay).— Masor E. H. M. Leceert, 
R.E., D.S.O., Managing Director, British Hast 
Africa Corporation, “‘ The Economic Develop- 
ment of British Hast Africa and Uganda.” 
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Dates to be hereafter announced :— 

Sir Wriuuiam ABNEY, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 

Sir Sipnsy Lez, D.Litt., LL.D., Editor 
of the ‘Dictionary of National Biography,” 
‘‘Shakespeare’s Life and Works.” (Aldred 
Lecture.) 


GrorcE Henry Gass, “The History of the 
Microscope.” 


Ernest Kinsurn Scorr, A.M.Inst.C.E., 
M.LE.E., “ Electric Train-Lighting Systems.” 


C. R. Enock, C.E., F.R.G.S., ‘‘ The Need for a 
Better Organisation of Economic and Industrial 
Resources.” 

A. LUDLOW CLAYDEN, “Inexpensive Motoring.” 

CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

JosEPH PENNELL, President of the Senefelder 

Club, “ Artistic Lithography.” Three Lectures. 


Syllabus. 

LECTURE II.—FEBRUARY 23.—The Revival. The 
revival in Germany, Menzel—In France, Fantin 
Latour—In England, Whistler—The successors of 
these men in the three countries—The present 
state of the art—Artistic lithographic societies— 
The Senefelder Club. 

Lecroure III. — Marcu 2.—The Practice of 
Artistic Lithography. Methods of drawing—-Paper 
and stones—Transferring—Printing—Demonstra- 
tion of transferring and printing—Artistic colour- 
printing—tThe off-set press—The future of artistic 
lithography. 

The lectures will be fully illustrated by a 
collection of lithographic prints (including an 
exhibition by members of the Senefelder Club), on 
view before and after the lectures, and lantern- 
slides, and at the third lecture by a practical 
demonstration of transferring and printing a 
drawing on stone, on a press kindly supplied by 
Mr. F. Vincent Brooks, printer to the Senefelder 
Club. 

Witt1am Bourron, M.A.,F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 

HOWARD LECTURES. 

Wurm Artuour Bong, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 


COBB LECTURES. 
Tuesday afternoons, at 4.80 o'clock :— 

H. Puonxet Greene, “The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, FEBRUARY 23...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8 p.m. (Cantor Lecture.) Mr. 
~ J Pennell, “ Artistic Lithography.” (Lecture II.) 

Secretaries, Chartered Institute of, at the Poly- 
technic Institution, Regent-street, W., 7p.m. Sir 
Ernest. Clarke, “Songs that have made History.” 

Electrical Engineers, Institution of, Armstrong 

. College of Science, Newcastle, 7.30 p.m. Mr. 
R. T. Smith, “‘ Some Railway Conditions Governing 
Electrification.” 

East Indig Association, at the Westminster Palace 
Hotel, S.W., 4 p.m. Colonel T. H. Hendley, ‘ Art 
in Rajputana, with special relation to Jaipur.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
4p.m. Mr. C. Turnor, ‘Comments on the Land 
Enquiry Committee (Rural) Conclusions.” 

Geographical Society, Burlington - gardens, W., 
8.30 p.m. Dr. F. Nansen and Mr. J. Lied, “ The 
Sea Route to Siberia.” 

British Architects, Royal Institute of, 9 Conduit- 
street, W., 8p.m. Mr. P. Waterhouse, “London 
Railway Stations.” 

Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5 p.m. Mr. E. C. Thomas, “On the Valua- 
tion of Benefits Dependent upon Promotion to a 
Higher Status.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Odontology, 8 p.m. Mr. F. St. J. 
Steadman, “Oral Sepsis as a Predisposing Cause 
of Cancer.” - 


TUESDAY, FEBRUARY 24...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8.15 p.m. Dr. C. W. Saleeby, “The First Decade 
of Modern Eugenics, 1904-1914.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, “Animals and Plants under 
Domestication.” (Lecture VI.) 

Electrical Engineers, Institution of (Manchester 
Section), The University Physical Laboratory; 
Manchester, 7.30 p.m. Mr. R. T. Smith, “Some 
Railway Conditions Governing Electrification.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. 1. Mr. W. Willox, “Rail-Steels for 
Electric Railways.” 2. Mr. S P. W. D’Alte 
Sellon, ‘‘ Rail-Corrugation and its Causes.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. F. Martin Duncan, ‘The Wonders of 
the Microscope.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4 p.m. Mr. J. A. Cooper, “Nigeria 
and its Development.” 

Pharmaceutical Society, 17, Bloomsbury - square, 
W.C., 8 p.m. Mr. R.S. Wright, “ Applications of 
Electricity.” (Lecture III.) 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Medicine, 5.830p.m. 1. Dr. R. Hutchison 
and Dr. J. Parkinson, “Case of Paroxysmal 
Tachycardia in a Child of 23 Years.” 2. Dr. G. R. 

i Ward, “Secondary or Symptomatic Leukemia 
with Special Reference to Cancer with Bone 
Metastases.” 

University of London, King’s College, Strand, W.C., 
5 p.m. Mr.P. 8. Allen, “The Age of Erasmus.” 
(Lecture V.) 

Royal Dublin Society, Leinster House, Dublin, 
4.15p.m. 1. Professor G. H. Carpenter and Mr. TR. 
Hewitt, ‘“The Reproductive Organs and Early 
Larvae of the Warble-Flies (Hypoderma).” 2, Mr. 
J. E. Collin, ‘‘ Notes on the Specimens of Bor- 
boridae, and some Ephydridae in the Haliday 
Collection at the National Museum, Dublin.” 


WEDNESDAY, FEBRUARY 25...ROYAL SOCIETY OF ARTS, 
John-street,. Adelphi, W.C., 8 p.m. Mr. T. Brice 

Phillips, “ The Rural Housing Question,” 
Geological Society, Burlington House, W., 8 p.m. 
1. Mr. R. W. McRobert, “ Acid and Intermediate 
Intrusions and Associated Ash-Necks in the 
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Neighbourhood of Melrose (Roxburghshire).” 
2. Dr. A. Vaughan, ‘Correlation of the Dinantian 
and the Avonijan.” 

United Service Institution, Whitehall, S.W., 3‘p.m. 
Commander the Marquis of Graham, ‘‘ The Royal 
Naval Volunteer Reserve.” 

THURSDAY, FEBRUARY 26...0phthalmic Opticians, Institute 
of, at the ROYAL SOCIETY or ARTS, Juhn-street, 
Adelphi, W C., 8 p,m. 

Royal Society, Burlington House, W., 4.80 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.36 p.m. 

Victoria and Albert Museum, South Kensington, 
S.W., 8.30 p.m, Mr. W. W. Watts, “English 
Silversmiths’ Work of the Mediæval and Tudor 
Periods.” 

Royal Institution, Albemarle-steet, W., 3 p.m. 
Professor I. Gollancz, ‘‘ Hamlet in Legend and 
Drama.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. A. Gardner, “ Mountain Rambles 
with a Camera.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. F. Lydall, 
* Motor and Control Equipment for Electric 
Locomotives.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. W. C. Cocking, “Calculations and 
Details for Steel Framed Buildings from the 
Draughtsman’s Standpoint.” j 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Neurology, Section of Ophthalmology, 
and Section of Otology, 8 p.m. (Combined 
Meeting.) Cases and Demonstration: ‘ Physio. 
logical and Pathological Nystagmus of Labyrinthine 
Origin.” 
9p.m. Discussion on“ Nystagmus.” 

FRIDAY, FEBRUARY 27...Royal Institution, Albemarle-street, 
W., 9 p.m. Professor W. A. Bone, “Surface 
Combustion.” 

Engineers and Shipbuilders, North-East Coast Insti- 
tution of, Newcastle-on-Tyne, 7.30 p.m. 

Auctioneers and Estate Agents Institute, 34, Russell- 
square, W.C., 7.45 p.m. Mr. G. W. Lloyd, 
“Valuation of Copyholds.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 pm. Mr. E. F. Butler, ‘ Operation 
and Upkeep of Electric Motors.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. (Guthrie Lecture. ) 
Professor R. W. Wood, ‘Radiation of Gas Mole- 
cules Excited by Light.” 

University of London, King’s College, Strand, W.C., 
5p.m. Mr. P. 8. Allen, “The Age of Erasmus.” 
(Lecture VI.) 

Civil Engineers, Institution of, Great George-street,, 
S.W., 8 p.m. (Vernon-Harcourt Lectures.) Mr. C.S. 
Meik, “The Use of Reinforced Concrete in Con- 
nection with Dock and Other Maritime Work.” 
(Lecture IT.) 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section for the Study of Disease in Children, 
4.30p.m. 1. Dr. F. G. Crookshank, ‘Incurvate 
Little Fingers in an Afro-Aryan Child.” 9. Dr. 
J. F. O'Malley, “ Extensive Cicatricial Pharyngeal 
Diaphragm following Scarlatina.” 3. Mr. W. 
Girling Ball, “Cyst of the Cecum.” 4. Mr. 
W. B. Ward, “Enlargement of the Mammary 
Gland in a Boy.” 5. Dr. Edmund Cautley, (a) 

“ Multiple Subcutaneous Tumours in the Arm”; 
(b) “ Subacute N ephritis, with Ascites and Uræmia, 
ending in recovery”: (c) ‘*Serous Apoplexy ” (?) 
6. Dr. Langmead, ‘So-called Congenital Hyper- 
trophic Stenosis of the Pylorus.” 

Section of Epidemiology, 8.30 p.m. Sir Ronald 
Ross, “ Malaria in Cyprus and Greece, ’ 

SATURDAY, FEBRUARY 28...Royal Institution, Albemarle- 

street, W., 3 p.m. Professor Sir J. J. Thomson, 


'“ Recent Discoveries in Physical Science.” 
(Lecture I.) 
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NOTICES. PROCEEDINGS OF THE SOCIETY. 


NEXT WEEK. 
Mownpay, Marcu 2nd, 8 p.m. (Cantor Lecture.) ELEVENTH ORDINARY MEETING. 

JOSEPH PENNELL, President of the Senefelder 

Club, “ Artistic Lithography.” (Lecture IIL.) Wednesday, February 25th, 1914; Haroup 
Tunspay, Marca 8rd, 4.80 p.m. (Colonial C%: M.A., in the chair. 

Section.) Discussion on the paper by Sir 


The following candidates were proposed for 
Ropert W. Perks, Bart., on “ The Montreal, 


election as members of the Society :— 


Ottawa, and Georgian Bay Canal.” Lorp 
Buytu, Chairman of the Colonial Section Com-  Brailey, William Herbert, M.A., M.D., M.R.C.S., 
mittee, will preside. L.R.C.P., 21, Lansdowne-place, Hove, Brighton. 


WepneEspAy, Marcu 4th, 8 p.m. (Ordinary 


Ford, Charles Reginald, G t Life Building, 
Meeting.) H. Cartes Woops, F.R.G.8., ` ages a aaa a 


Wanganui, New Zealand. 


‘Travels in the Balkan Peninsula.” Sir 
Martin Conway, F.S.A., F.R.G.S., will preside. Keventer, Edward, Dairy Farm P.O., Aligarh, 
Further particulars of the Society’s meetings United Provinces, India. 
will be found at the end of this number. Masson, Colonel Sir David Parkes, C.I.E., care of 
Messrs. H. S. King & Co., 65, Cornhill, E.C. 
CÄNTOR EPCTURE. Milde, George Seaton, F.R.G.S., 32, Great St. 


Hel E.C. 
On Monday evening, February 28rd, MR. SR 


JosEPH PENNELL, President of the Senefelder Narayan, Lachmi, Rani Mandi, Allahabad, United 


Club, delivered the second lecture of his course Provinces, India. 
on “ Artistic Lithography.” Rorke, Alfred, 100, Chelsea-gardens, S.W. 

The lectures will be published in the Journal Ward, J oseph, Broombank Mount, Glossop-road, 
during the summer recess. Sheffield. 


Weld-Blundell, Charles Joseph, Ince-Blundell Hall, 


EXAMINATIONS. Blundellsands, Lancashire; and Blundell House, 


The number of entries for the Society’s Campden-hill, W. 


Commercial Examinations, which will be held Yerzley, Professor William Alfred, 250, Littleton- 
from March 23rd to 31st, is 37,974. This is avenue, Newark, New Jersey, U.S.A. 
an increase of 2,058 over last year, when the 


number was 85,916, and an increase of 850 over The following candidates were balloted for 
the total for 1911, the highest previous year. and duly elected members of the Society :— 
The entries for the various stages, as 
compared with 1913, are as follows :— eee a: r Changokow, Monan Drones) 
Stage I. (Elementary), 17,213 ; in 1913, 15,745 ; ý me 
an increase of 1,468. Ogle, Christopher, M.A., Austin Friars House, Old 
Stage II. (Intermediate), 14,426; in 1913, Broad-street, E.C. go 2 
14,899; an increase of 27. Patterson, Professor Thomas Leon, M.A., Univer- 
Stage III. (Advanced), 6,835 ; in 1918, 5,772; sity of Maryland, Lombard and Greene Streets, 
an increase of 563. Baltimore, Maryland, U.S.A, 
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The paper read was— 


THE RURAL HOUSING QUESTION. 
By T. Brice Parures. 


Since 1904, when the author had the honour 
of reading a paper to this Society on Rural 
Housing,* the subject has been brought before 
the public in various ways, and reforms have 
taken place embodying some of the suggestions 
then made. The Housing, Town Planning, 
etc., Act, 1909, for example, has strengthened 
the hands of local authorities, in enabling them 
to provide cottages and to enforce upon owners 
duties with regard to insanitary property ; 
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Note:- The shading indicates increase in density of 
population from outer areas to centre. 


” Fie. 1. 


building by-laws for rural areas have been 
made less stringent, thus reducing, to some 
extent, the cost of building; the public con- 
science has been awakened, so that at the 
present time there is a consensus of opinion that 
general improvement in housing is necessary, 
and that in a number of districts there is a 
deficiency of cottages suitable for the accommo- 
dation of agricultural labourers. 

Having on a former occasion referred to the 
salient features of the subject, I intend in the 
present paper to observe some of the move- 
ments of populations incident to the growth of 
communities, and to examine briefly, in the 
light of these facts, some aspects of the rural 
housing question. 


* Journal of the Society of Aris, No. 2,679, Vol. LIT. - 
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GROUPING OF Houses. 


The houses in country districts may be 
divided into three main groups, viz. :— 

(1) The small country towns (population, say, 
2,000 to 5,000) and the villages (population about 
500 to 1,500) ; 

(2) The hamlets, or small clusters of houses ; 
and 

(3) The scattered areas. 


Group 1. The Country Towns and Villages 
may be sub-divided into two classes :— 

(a) Those of a purely agricultural type. 

(6) Those which are partly agricultural and 
partly residential. 


Fig. 2. 


The agricultural towns and villages do not 
show rapid growth. The houses are of varied 
types, ancient in design, and as a rule they are 
maintained in a habitable state of repair. Such 
towns and villages generally have main drainage 
and public water supplies. 

The country towns and villages of a residential 
type differ in some respects from those just 
described. The houses are of modern design; 
the growth of the districts, which is faster than 
that of the agricultural towns, may be attributed 
to the proximity of larger towns, or to attractive 
physical features of the surrounding district. 
Notwithstanding their growth these places 
retain their rural aspect. In the early stages 
of their history sanitation is defective, and 
remains so until such time as there is sufficient 
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\ 
growth to warrant expenditure on drainage 
schemes, and the provision of public water 
supplies, 

Group 2. The Hamlets.—These are small 
clusters of houses, situate in the agricultural 
districts, generally a few miles from some larger 
village. They are not served by drainage 
schemes or public water supplies, and the 


~ 


MAP OF A RURAL 
SHOWING 
Towne, Vilaaxs am Hasacers 
AND THEIR CIRCLES OF INFLUENCE 


DISTRICT . 


"The Aural Mounng Quean, F 
PAR- a: TA 


LEI LZ EA J 


\ . } 
825 


: This! grouping ofiihouses in`Irural {districts 
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condition of the houses is more defective than 
in the towns and villages. 

Group 3. Scattered Areas. — This group 
includes the isolated larger houses, also the 
farms, and the cottages connected therewith. 
Tue cottages in these isolated positions are often 
neglected from a public health point of view, 
and consequently become the homes of persons 
who are on the lowest social scale, whose earning 
capacities are such that they can neither demand 
nor pay for proper housing conditions. 


the outer circle or scattered areas of some of 
the greater towns. This has been illustrated 
by another series of circles, showing four rural 
groups converging upon a great townf in the 
centre (Fig. 2). 


* For the purpose of this paper the line of the outer circle 
will be termed a circle of influence, and is an approximate 
indication of the boundary of the territory over which the 
influence of the country town extends. 

t The term “great town” will be used in this paper to 
describe towns of over 5,000 people, thus distinguishing 
them from the small country towns. f 
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Thus the general aspect comprises a moderate 
Size or country town, surrounded by two or 
three smaller villages, beyond them several 
still smaller hamlets, and a wider belt of 
country farther away in which the houses are 
isolated. Further, several of these rural groups 
concentrate in the matter of traffic, trade, and 
social amenities upon some greater town, and 
thus link up the rural life with that of the 
urban district. 

Although the general grouping can be illus- 
trated by circles, the towns, villages, and 
hamlets: are not so uniformly placed as these 
diagrams indicate. A map of a wide rural 
district, covering 109 square miles, has been 
prepared, to indicate the actual position in that 
district of the towns, villages, and hamlets 
(Fig. 3).* 

It will be observed that the trend of the 
trade and traffic of the western part of the 
district converges upon the town (T,) in 
the centre, and the circle of influence is shown 
by the greatest of the three arcs. From this 
town there is a further concentration upon the 
great towns outside, for eight miles away to 
the south-west is a town of 11,000 inhabitants, 
and sixteen miles in the same direction a county 
borough of 130,000 inhabitants. 

In the north-east is a town (T,) of 5,000 
people. This is a place of more modern growth, 
and the traffic of this town and the several 
villages near tends to converge upon a great 
town of 86,000 people eight miles away. An 
autocar route between these two places is 
a modern phase of this tendency of the 
great towns to attract populations from the 
surrounding neighbourhood. 

In the south-east the villages converge in a 
south-easterly direction, for a few miles from 
the boundary is a market town of 5,000 people, 
and twelve miles away a county borough of 


' 52,000 inhabitants. : 


AGGREGATION CAUSED BY Two MOVEMENTS. 


From these remarks it will be gathered that 
the small country towns have been made up by 
a gradual aggregation of population from the 
scattered areas surrounding them. The needs 
of the mansions, farms, and other houses in the 
more isolated parts gradually caused the growth 
of hamlets, these in turn led to the development 
of villages, a group of villages helped to form 
some country town, and a number of country 
towns finally combined to make up a part of 


* The Appendix (Table V.) shows the distribution of the 
houses in this district. 
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the civic life of some greater town outside their 
immediate vicinity. This movement of popu- 
lution is typical of what took place in most 
rural areas from the middle until the end of 
the nineteenth century, a period when the 
industrial growth of England and Wales was 
extraordinary, and when, as a natural conse- 
quence, the towns attracted a great number of 
rural dwellers. There is, however, development 
of a more modern kind in that movement of 
population caused by the return of town 
workers to the country. The result is ob- 
servable in the residential small towns, and 
may be traced to the modern desire of 
townspeople to live in the country. This is 
an extension of the Garden City idea, and is a 
factor of increasing importance which has to be 
taken into account in any consideration of the 
rural housing question. It is, moreover, a 
development which differs in many essential 
particulars from the original growth of the 
purely agricultural districts. 

There have thus been two great movements 
of population since the middle of the nineteenth 
century. First, the drift to the towns, and, second, 
the centrifugal movement from the towns to 
the country. It is noticeable that the whole 
tendency of these movements has been for 
communities to concentrate. There are several 
reasons to account for this :— 

(a) The natural tendency of human beings to 
congregate together. 

(b) Occupation and wages in populous areas 
are more attractive than in isolated districts. 

(c) Greater attractions are offered for the 
employment of leisure time, and generally more 
time is set apart for leisure. 

(d) The living conditions are upon a higher 
plane than those prevailing in the more isolated 
districts. l 

(e) The industrial growth of England, the 
effect of cheap transit, and the consequent in- 
creasing mobility of labour have also been 
important factors in these movements of 
populations. 


Here it should be noted that this tendency to 
concentrate is not confined to this country. 
Another writer has recently shown that the 
same movement exists in France, Germany, 
the United States, and even Australia. He 
observes that, ‘In all parts of the world, with 
the possible exception of Denmark, rural popu- 
lations are declining, relatively or absolutely, 
and urban populations are growing.” * 


* Edinburgh Review, No. 447, Vol. 219, p. 244. 
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EFrrgct upon RURAL DISTRICTS. 


What, then, has been the effect of these move- 
ments upon the rural districts of England and 
Wales'? The reports of the Registrar-General 
show that during the forty years 1851-1891 a 
decrease in population manifested itself, but 
during the last two decennia (1891-1911) there 
was a remarkable change, a considerable in- 
crease of population being shown during the 
last decennia in rural districts. The chart 
(Fig. 4) shows the fluctuation in population from 
1801 to 1911 in 105 registration districts of a 
purely rural type. (See also Appendix, Table IT.) 
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POPULATION SHOWN ON CHART. 


1801 852,813 | 1861 1,207,580 
1811 913,713 | 1871 1,202,499 
1821 . . 1,044,331 | 1881 1,187,124 
1831 1,115,641 | 1891 1,174,958 
1841 1,181,758 | 1901 1,189,718 
1851 1,212,548 | 1911 1,306,471 
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The chart indicates a marked difference be- 
tween the rates of increase for the periods 
1811-1851 and 1891-1911, as compared with 
the rate of decrease from 1851-1891, the periods 
of increasing population showing a much more 
rapid rate of growth than the rate of decrease 
during the period of depopulation; the net 
result being that the population of these dis- 
tricts increased by 53:3 per cent. during the 
110 years, 1801-1911. 

That the decline in rural population has been 
checked is also shown by the fact that there 
were only ten counties with declining rural 
population in the last decennia, all being 
numerically insignificant, for the aggregate 
population of these counties was not more than 
917,646.* 

The limits of this paper do not permit a close 
examination of the many causes which may 
have contributed to the change, but it should 
be observed that the forty years during which 
there was depopulation was that period when 
the towns were attracting the dwellers in rural 
areas, and that the last two decennia—when 
depopulation ceased—were coeval with the 
centrifugal movement from town to country. 
That this latter movement has already reached 
considerable dimensions is also proved by figures 
from the Registrar-General’s returns. Out of 
an increase of 549,151 in 581 parishes, it is 
estimated that 237,693 was due to residential 
developments in the proximity of towns, and to 
increased travelling facilities, or 48 per cent. of 
the total increase. The movement from town 
to country is one that apparently is materially 
affecting the face of the countryside.t It is a 
movement, too, which is likely to grow in 
magnitude. At present it is confined for the 
greater part to the upper and middle classes, 
but it is to be expected that as transit becomes 
easier and cheaper, and labour is thus made 
more mobile, the working classes will also avail 
themselves, to a great extent, of the privilege of 
living away from the scenes of their labour. 

How, then, is it that, notwithstanding these 
facts, it is still stated that there is a dearth of 
cottages, and that this dearth leads to de- 
population of rural areas? It is because the 
accretion to rural population has been in other 
directions than that of agriculture. Taking the 

* Census of England and Wales, 1911. Cd. 6258, p. xix. 

+ The effect of the centrifugal movement upon towns is 
also great. Upwards of 130,000 persons who were natives 
of Birmingham were included in the Census of 1911 as 
immigrants in Warwickshire and Worcestershire. Five 
metropolitan counties together with the county boroughs 


of West Ham and Croydon contained upwards of a million 
natives of London (Cd. 7017, p. vi.). 
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581 parishes in which 43 per cent. of the in- 
crease has already been accounted for by the 
centrifugal movement, it is noticeable that 
46 per cent. was due to colliery and manu- 
facturing developments, and of the remaining 
11 per cent. less than one per cent. was credited 
to agricultural development.* Applying the 
same test to the rural district delineated on the 
map (Fig. 8), similar results are obtained. 
This district contains four parishes of a resi- 
dential type, and ten which are agricultural. 
During the last intercensal period the whole 
district showed an increase in population of 
13 per cent. on the 1901 figures. The four 
residential parishes, taken alone, show an in- 
crease of 25 per cent., whereas the remaining 
ten agricultural parishes—although they contain 
one-half of the entire population of the district 
—show comparatively no increase, the actual 
fraction being ‘08 per cent. The rapid growth 
of the residential, as compared with the 
agricultural parts of the district, is further 
emphasised if the principal residential parish 
is considered alone. This town (marked T, 
on the map) showed an increase at the rate 
of 41°5 per cent. of its own population in 1901, 
the increase in the.remaining thirteen parishes 
being at the rate of 7°7 per cent. of their 
populations in 1901. 

Again, comparing the natural growth of popu- 
lation (t.e., the excess of births over deaths) 
with the actual increase, the Census returns 
show that there was a loss by emigration in a 
rural population of over 53 millions of 176,854, 
equal to 3:8 per cent. of the population of 1901, 
whereas the natural increase should have shown 
a gain of 9°2 per cent.t The majority of these 
emigrants were probably drawn from the agri- 
cultural labouring classes. Thus it can be 
stated, that, although an increase in population 
is taking place in rural areas regarded as a 
whole, it is true that a decrease in the rela- 
tive number of agricultural labourers is still 
going on. 

That scarcity of cottages should co-exist with 
depopulation has often been referred to as an 
anomaly; but the last Census returns should 
dissipate this misconception, for the figures 
indicate that it is the increase in rural popula- 
tion which is one of the causes of the scarcity 
of cottages. The agricultural labourer is being 
ousted out of his home by his more virile 
competitor from the towns. The experience 
of those acquainted with rural affairs confirms 
this. It is well known that the town worker 


* Appendix, Table IV. tt} Appendix, Table IIT. 
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often purchases a country cottage for the 
purpose of making it his future home. Many 
instances are recorded of houses formerly 
occupied by labourers being bought for the 
purpose of being modernised, enlarged and 
converted into country dwellings for immigrants 
from the towns. Thus the scarcity of cottages 
increases, for, under existing conditions, they 
cannot be replaced by new houses at such a 
price as to produce a fair return upon capital 
outlay. 


EXTENT oF SHORTAGE OF COTTAGES. 


The extent of the shortage of cottages may 
be estimated with some degree of accuracy, at 
any rate so far as the needs of agricultural 
labourers are concerned. Out of 972,000 male 
persons engaged in agriculture at the Census 
of 1911 the following were returned as labourers. 


Agricultural labourers in charge of cattle 69,094 
F » horses 128,122 
not distinguished 425,063 


99 LP) 


29) 7? 


622,279 * 


From Table I. in the Appendix it will be 
observed that the total rural population was 
9,108,624, including rural districts and towns 
of not over 5,000 inhabitants. Making deduc- 
tions for youths and unmarried men, it may be 
assumed that the married agricultural labourers 
together with their families number about 
1,500,000 (a sixth of the rural population) and 
occupy 300,000 houses. Of this number of 
houses one half may be considered as being in 
a reasonable sanitary condition, and one fourth 
as being capable of being made reasonably fit 
by the expenditure of capital in structural 
alterations and repairs, which could be carried 
out under the provisions of the Housing, Town 
Planning, etc., Act, 1909. The remaining fourth 
would probably be condemned as unfit for 
human habitation, so far as to be represented to 
local authorities under Section 17 of the Act of 
1909, and it may be anticipated that the owners 
of one third of that number, or, say, 25,000, would 
be able to satisfy legal requirements in the way 
of making their properties fit for human habi- 
tation. This would still leave 50,000 houses 
as being past repair, and it may be considered 
probable that that number would be permanently 
closed or demolished under an active sanitary 
survey. Although the number of houses appears 
high, if must be borne in mind that it does not 
represent more than one-fortieth of the total 
occupied houses in rural areas. In addition to 


* Shepherds (20,888) are not included. 
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the houses required to replace those condemned, 
it is also necessary to allow for the existing 
shortage of cottages, which, at a reasonable 
estimate, may be taken at one in five of the 
existing cottages occupied by labourers, or 
60,000. There would thus be required in rural 
areas something like 110,000 houses, part of 
which would replace condemned property, and 
part would supply the deficiency at present 
existing. The actual shortage varies in different 
districts. In some the deficiency is acute, in 
others probably there is a sufficiency of houses 
to meet ordinary requirements. 

The rural housing problem resolves itself 
into the question as to how this shortage in 
houses is to be supplied, taking into account 
the fact that the cottages are required in places 
which are the most difficult to provide, from an 
economical point of view, on account of the 
distance from scenes of activity, in addition to 
other economic considerations, and that the 
persons for whom they are intended are unable 
to offer a fair return on the outlay involved. 


Proposen REMEDIAL MEASURES. 


It is generally agreed that there are three 
directions in which remedial measures may be 
taken, viz. :— 


(1) By increasing wages. 
(2; By cheapening the cost of building. 
(8) By State aid. 


Some efforts have already been made in these 
directions to solve the problem in certain cases. 
‘With regard to the wages question, instances 
have been recorded of employers making volun- 
tary arrangements to raise wages, and of 
economic conditions bringing about the same 
result.* Whether it may be necessary to 
supplement these adjustments by compulsory 
measures it is at present difficult to foretell. 
With regard to cheapening the cost of building, 
it has already been observed that by-laws have 
been made less stringent, and many other 
efforts have been made with the same end in 
view. In fact, there is, at the present time, 
some danger of going to extremes in this matter. 
Houses when built should be of the required 
standard for health, safety and comfort, and 
if restrictions were entirely removed there would 
be grave risks of houses being erected without 
regard either to stability, to sanitation, or to 
prevention of fire. 


* Journal of the Royal Sanitary Institute, Vol. XXXIV. 
No. 12, p. 613. “The Provision of Cottages in Rural 
Districts,” Miss A. Churton. 
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Upon the question of State aid, it has been 
urged that the State should not assist owners 
of property whose present holdings are in a 
neglected and insanitary state. From the public 
point of view the matter should be considered 
on broad lines, and it seems reasonable to 
suggest, provided it can be shown that private 
enterprise is not unduly interfered with, that 
the State could with safety, and in fairness to 
all its dependents, do something to minimise 
certain acknowledged evils well known to exist 
from the want of rural cottages. That there 
would be no great risk of competition with 
private enterprise appears evident, when it is 
remembered that the houses required are for a 
small proportion—about one-twentieth—of the 
total rural population, and are of -that type 
which private enterprise has shown no dis- 
position to erect. 

In regard to the proportion of the rural popula- 
tion included among agricultural labourers, it 
is a common error of those who are unacquainted 
with rural life to suppose that the villages of 
England are still inhabited almost entirely 
by agriculturalists. The fact is overlooked that 
the industrial growth of England during the 
Victorian period has left its mark in many ways 
upon rural life, one of the most noticeable 
being in the alteration in the personnel of the 
country towns and villages. A list, included in 
the Appendix,* has been prepared, showing the 
numerous occupations which are now common 
to most villages. Many of these occupations 
do not arise from agriculture, but are the result 
of the industrial and social development of our 
national life. The presence of teachers proves 
the growth of national education; policemen 
indicate the growth of administrative law; local 
officials, the development of local government ; 


.postal servants, the increase in the national 


postal service. Commercial life has also assisted 
to alter the aspect of country places. Many 
trading concerns have found it necessary to 
keep rural representatives. Then, in residential 
villages, a number of lodging-house keepers 
find a means of living; the erection of large 
residences leads to gardeners and other servants 
being required, whilst the presence of chauffeurs 
is a proof of the far-reaching growth of the 
modern motor trade. The general result has 
been to add to the number of staple occupations 
in each village, thus increasing the number of 
houses required. That there is not a greater 
dearth of cottages is accounted for by the fact 
that many of the persons following the 


* Appendix, Table VI. 
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avocations enumerated are living in new houses, 
though a number have taken the better of the 
old country cottages, which in the past were 
probably let for agricultural purposes only. 
The persons engaged in these occupations are 
generally well above the poverty line, and can 
afford to live in better houses than those 
contemplated to be erected. Taken on the 
whole, there is an underlying tone of prosperity 
in English villages which may not be apparent 
to the outsider, and is not always taken into 
account when agricultural matters are under 
discussion. 


EFFORTS TO PROVIDE COTTAGES. 


Some efforts, it must be acknowledged, have 
been made to overcome the scarcity of cottages. 
On large estates owners have, in recent years, 
made endeavours to meet the demand. It is, 
however, clear that the class of houses put up 
on such estates is not built with any hope of 
a commercial return upon capital outlay. They 
are generally well-built dwellings, containing 
six or seven rooms, and costing something like 
£500 a pair. Local authorities have also taken 
action, and it is interesting to note the marked 
difference between the work done now and that 
of even ten years ago. In the following table 
the second column gives the figures included in 
the paper read to this Society in 1904, and, 
in the third column, extracts from the last 
published report of the Local Government 
Board, giving the work done by Local Authori- 
ties during the years 1912-1913. The table 
shows a remarkable increase in the activities of 
Local Authorities, and is further evidence that 
the question of rural housing is receiving more 
public attention than formerly :— 


1902-3. 1912-13. 


No. of District Councils 
who pees under 
the Act . 


130 487 


tricts of these author- }|1,662,714 [6,278,581 


Total population of the k 
1 
ities . 


a 
. of houses in respect of 


which the represent- 
ations were made dur- 
ing the year 


1,645 | 20,191 


which local authorities 
decided not to take 
action under Part II. 


No. of houses in respect of 
9 7,729 
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1902-3. 
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1912-13. 


No. of houses made fit 
for human habitation 
without Closing Orders| 


1,318 6,369 


. of houses in respect of 
which Closing Orders 
were made during the 
year . 


demolished by the 6 169 
authorities . de tg | 


Further, whereas the amount of loans 
sanctioned by the Local Government Board 
during the year 1902-3 to Rural Authorities 
for the erection of houses was £1,850, in 
1912-138 it was £59,557, whilst the results 
brought up to October 31st, 1913, were as 
follows :— 


. of houses ordered to be | 


No. of Rural Authorities to whom 

loans for building schemes have been 

sanctioned since the Act of 1909 has 

been in operation . . . . . . 73 
Total amount of loans sanctioned . £241,984 
No. of cottages to be built . . 1,155 


ADMINISTRATION. 


The question of administration enters largely 
into the subject. In matters of local govern- 
ment a persistent disposition to centralise has 
been shown in recent years. It has been urged 
that small local bodies do not successfully, nor 
even conscientiously, carry out their duties, and, 
on the assumption that administrative bodies 
having wider scope would have no local bias, an 
accumulation of public work has been placed 
upon such authorities. It is not possible, in 
the present instance, to examine how far, if at 
all, the assumption has been justified; but it 
may be remarked that large governing bodies, 
such as county councils, do not invariably 
prove themselves more capable, nor more 
conscientious, than smaller bodies. From a 
public point of view it should be recollected 
that as centralisation increases so the direct 
control of the public decreases. It has been 
suggested that in the matter of housing the 
governing body should be a central one for the 
whole nation; but it is to be hoped that in 
any consideration of the administration of the 
housing problem due regard will be paid to 
local needs, and to the fact that local authorities 
have practical knowledge, and are in possession 
of technical information with regard to their 
districts which it would be disastrous to ignore. 
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The principle which has been observed in other 


departments, that the central authority should 


maintain a wholesome check upon local govern- 
ing bodies by a system of grant, to be made a 
matter of ‘payment by result,” would appear 
to be one that could be applied with advantage. 


THE Trep COTTAGE SYSTEM. 


One other aspect of the housing question 
-should be referred to, namely, that of the tied 
cottage system. It is a matter of common 
knowledge that most of the cottages connected 
with farms are tied, in the sense that the tenants 
receive the rent as part payment of their wages. 
The system extends over the whole of the 
kingdom. Enquiries made at some cottages in 
one of the western counties elicited the fact 
that the tenants did not know the rent of their 
own homes. They received house room as part 
of their wages, and were in entire ignorance as 
to the amount of rent paid by the farmer (their 
employer),, who rented the cottages. from a 
private owner. In this, as in other rural 
matters, it must not be thought that the 
system is confined entirely to farms or farmers. 
Many rural cottages are owned by tradesmen, 
and there is a tacit understanding that the 
tenants must be customers óf their landlords 
for some of the necessities of life. A singular 
case was the following: A labourer, working 
on a large estate, rented a house in the adjoining 
village, and, so far, his conditions were ideal, 
inasmuch as he was not tied to his employer 
with regard to his cottage. His landlord, how- 
ever, was a local tradesman, and when the 
question of repairs was under discussion the 
tenant pointed out that he could not make 
complaint, for not only was he liable to his 
landlord for rent, but was compelled to buy 
several of the necessities of life from him—the 
-landlord, in fact, being the only dealer in the 
village for coal, flour, and other household 
necessities, besides holding what was virtually 
a monopoly of houses in the village. 

It would thus appear that the system is 

not confined to any particular caste, nor is it 
- peculiar to any one creed. In fact, at the 
present time, there are signs that the system 


may be extended by public bodies, under the 


guise of being a part of the proposal to provide 
cottages for the poorer classes. In rural districts 
the men employed by county and district 
councils in maintaining and repairing roads are 
poorly paid. Asa general rule they are badly 
housed, being unable, for the same reasons as 


the agricultural labourers, to pay an economic 


i 
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rent for their cottages, The history of their 
employment is that in the early days of road- 
making, men who were in want of parish relief: 
were put to work on theroads in order-to prevent 
their becoming a charge upon the poor rates. 
From this system has been evolved the present — 
one of employing poorly-paid and unskilled men 
in road-making. Lately, when the question of 
providing cottages has been considered by 
county and district councils, it has been sug- 
gested that the first step should be to provide 
cottages for their own workmen. There may 
be no objection to public bodies housing their 
own workmen, but if the worst features of 
the tied cottage system are to be abolished it 
will be necessary that some restraint should 
be placed upon governing bodies, in order 
to prevent public funds being used for per- 
petuating a system which has been decried on 
all hands. | 

Upon the. whole, the Rural Housing Question 
presents many difficult problems. It is nob 
easy to foretell what the future of the rural 
districts of England and Wales may be. Some 
reformers look forward to the time when — 
smallholders will have increased enormously. 
Whether the face of the countryside is to 
undergo a change in this respect—an artificial 
change in so far as it may be enforced by com- 


pulsory laws—or whether it will be urbanised _ 


more and more by the centrifugal movements 
of populations—a natural change having regard 
to what has taken place—remains problematic, 
but it seems certain that in the future the rural 
areas will not be allowed to hide their beauty 
in peace and seclusion as in the past. The town 
dweller has spied the land of beauty, and there 
are many dwellers in the country who already 
look askance at changes which are foreshadowed. 
Certain it is that the past cannot continue. 
Educated as he now is, the agricultural labourer 
will not be for ever satisfied with the conditions 
under which his forefathers existed, more 
especially when the bulk of his class realise 
the power they possess. It is the uncertainty 
as to what may happen, when that sleeping — 
giant, the underpaid labourer, awakes, that gives 
pause to drastic reforms. | 

There is, however, one hopeful factor in the 
situation, and that is the character of the 
British rural worker. He still possesses his 
native wit, his innate shrewdness, bis urbanity 
of temperament, and his frankness. Above all, 
he displays a wonderful adaptability to cireum- 
stances, as witness the ease with which he has 
accommodated. himself to the new conditions 
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brought about by such a modern change as the 
motor tradé. Manyan erstwhile village mechanic 
has turned his hand, with rare ingenuity, 
to motor work, and taken the chance afforded 
by this modern development to add to his own 
knowledge and store. These characteristics are 
grounds for hope, amid pessimistic forebodings as 
to the national loss arising from emigration, for it 
must be borne in mind that the emigration of a 
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rural worker is not always a sign that he has 
failed in the country of his birth. It is, indeed, 
often a proof that, in his own home, he has 
commenced to forge for himself a moderate 
competency, and that he is prepared to emulate 
the historic enterprise of his race by taking 
advantage, at the first opportunity, of the wider 
scope offered in the Great Dominions beyond 
the Seas. z 


APPENDIX. 


TABLE I.—POPULATION OF URBAN AND RURAL DISTRICTS. 


| 
| 


| Increase | Proportion per cent. of 


Population i ol 
— | as of areas existing in 1911. an ae Ee ee one 
| 
1901 and 
1901. 1911. | I9 1901. 1911. 
B i ve eee 7 eal | Ee 
England and Wales . | 82,527,843 | 36,070,492 | 10°9 | — — 
SE n . acces «Rape 
Aggregate of Urban Districts 25,351,118 | 28,162,936 11-1 > 677-9 78:1 
| 

Aggregate of Rural Districts . 7,176,725 | 7,907,556 | 10°2 22:1 21:9 
Urban Districts with Daa of 5 000) | ; 
and upwards . a f 24,235,323 | 26,961,868; 11:3 , 745 74°7 
Rural Districts including Towns with | 
Populations not exceeding 5,000 . T 8,292,520 | 9,108,624 28 | aarp ae 


I 


Including in rural areas towns with populations of less than 10,000 the urban element is further 


reduced from 78:1 per cent. to 69°7 per cent. 


(Census of England and Wales, 1911. 


Cd. 6258, p. xvii.) 


TABLE II.—POPULATION oF 105 PURELY RURAL REGISTRATION DISTRICTS, WITH INCREASE OR 
DECREASE PER CENT. IN EACH INTERCENSAL PERIOD. 


Increase + 
| 
! or decrease — 


Census. Population. per cent. in 
intercensal 
period. 
1801 859,313 ee 
1811 918,713 + 720 
1821 | 41,044,331 +14:30 
1831 1,115,641 + 6:83 
1841 1,181,758 + 5:93 
1851 1,212,548 + 2°61 


| 


Increase + 
or decrease — 
Census. Population. per cent. in 
| i  intercensal 
| period. 
1861 1,207,580 — 0°41 
: | 
1871 i 1,202,499 l | — 0°42 
| i 
1881 1,187,124 — 1-28 
1891 | 1,174,958 | — 1°02 
jo a 
1901 | 1,189,718 + 1°26 
1911 : + 9-81 


1,306,471 | 


me! 


(Census of England and Wales, 1911. Cd. 6258, p. xix.) See also Chart (Fig. 4). 
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TABLE ILI.—POPULATION OF 335 REGISTRATION DISTRICTS, VIZ., 105 PURELY RURAL AND 
230 CONTAINING URBAN Districts UNDER 10,000 POPULATION ONLY. 


| 
y 1 
| Population. en Gain 
Increase ? Loss b Loss by | per cent. 
Areas. of i. a Aare E $ y Emigr ation by 
Population.| Of births /Emigration.) percent. | natural 
1911, over E 
deaths: increase. 
(1) (3) (4) (5) (6) (7) (8) 


——— — p Baa | O O | 


100: ee aton a) 1,189,718 | 1,806,471 | 116,758 | 127,420 | 10,662] -0'9 | +9°8 
entirely Rural : 


230 Registration Districts 
containing Urban districts 
under 10 000 ay capes 
only. .°*. . : | 


4,151,562 | 4,879,184 | 227,572 | 393,764 | 166,192 | —4:°0 +90 


Total of Y 5,841,275 5,685,605 | 344,330 | 521,184 | 176,854 | —38:3 | +92 


335 Registration Districts 


Nore.—The estimated loss by emigration is obtained by deducting the actual increase (col. 4) from 
the natural increase (col. 5). 


(Census of England and Wales, 1911. Cd. 6258, p. xix.) 


TABLE L[V.—STATEMENT SHOWING THE RESULT OF ENQUIRIES MADE OF REGISTRATION OFFICERS IN 
581 PARISHES AS TO THE CAUSES OF INCREASE IN POPULATION IN RuRAL DISTRICTS. 


Increase Increase 
Reported Causes of Increase in Population. of per 
Population. Cent. 
Agricultural developments, smallholdings, fruit farms, market 
gardening, &C. a. a. es a we et a we a. ds Ge a 4,779 0'9 
Residential developments, owing to proximity of towns, 
increasing travelling facilities, &e. . . . . . a a’ 237 ,693 43°3 
Colliery developments . . . . . . . . 0. eee 201,361 36°6 
Manufacturing developments . . . . .. . . .. =. 53,014 9°6 
Erection of Institutions. . . . . . ....... 46,543 
; 9'6 
Miscellaneous . . . . . . a a 5,761 
Population of the 581 Parishes :— 
1901 1911 


888 , 566 1,487,717 | = an increase of . . . 549,151 100:0 


(Census of England and Wales, 1911. Cd. 6258, p. xix.) 
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TABLE V.—Locat Census oF Houses my a Rurar DISTRICT. 
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Part 1.—Area comprised in largest of three circles 
of influence on map (Fig. 3), including one 
town and its dependent villages (8) and 
hamlets (12). 


Number of 


| 
| 
| 


ge Number 
including of 
Shops, Villas, Cottages. 
&e. 
co ae. 
Town : 244 489 
Villages— ee ; 
No.l a‘ 20 48 
TE- A EE REE TES 24 56 
9 4 17 | oT 
„5 28 | 51 
» 6 e 12 37 
a T4 52 
„ 8 26 | 41 
Total of Villages 291 | 379 
Hamlets— | 
No. la. & . “%. 2 19 | 42, 
a: ee E T 3 24 
gc Die, Sy ce Ss 4 19 32 | 
» 3a. (in scatitered area) | 
a Aa a e a a 11 49 
» 4b. 9 | 40 
» 58. 13 25 
X » 6a. 27 | 70 
» 6b. 22, | 29 
y Tas 9 4T 
sy dD 33 33 
» 8a 15 | 37 
eee ae 
Total of Hamlets 180 | 428 
Scattered Areas . 375 751 
Total, Part 1 1,020 | 2,047 
| 


Part 2.—Area comprised in N.E. circle of influence 
(Fig. 3), including one town, two villages, 
and five hamlets. 


Residential 3 
Houses. Cottages. 
Town . 380 759 
Villages— 
No. 1. 69 103 
at 2; 118 184 
Total of Villages. 187 287 
Hamlets— tee 
No.la . .. . 18 34 
so De See oe 7 32 
be ee 8, ae a. oH 11 21 
ep. K: we? us oS. 6 19 
i & ds ee Se 3 24 
Total of Hamlets 45 130 
Scattered Areas 198 397 
Total, Part 2. 810 1,573 


Part 3.—Area comprised in S.E. circle of influence 
(Fig. 3), including four villages. 


Residential 


Houses. Cottages. 
Villages— ae. 
Nosle aa ao goai 13 24 
ae a e a 77 87 
gy eves (are. Ae 49 4T 
T Ae! T 27 58 
Total of Villages. 166 166 
Scattered Areas . . 58 115 
Total, Part 3. 224 281 
Residential. Cottages. 
ABSTRACT :— 
No. of Houses in— 
Towns . ' 624 1,248 
Villages . 574 832 
Hamlets. . . 225 558 
Scattered Areas 631 1,263 
Total in District. 2,054 3,901 


Population of District, 1911 = 26,649. 
Average number of persons per house = 4°47. 


Norss.—The proportion of residential’ houses and cottages has been estimated in the towns and 


scattered areas. 


The hamlets are numbered under their respective villages. 


Thus Village 7 has 


two dependent hamlets which are marked 7a and 7b. 
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TABLE VI.—Occuparions Common TO Most VILLAGES. 


Blacksmith. 
Builder and Contractor, Carpenters, Masons, etc. 
Carrier. 
Chauffeurs. 
Chimney Sweep. 
Clergyman, 
Doctors. 
Dressmaker. 
Farrier. 
Farm Labourers. 
Gardeners. 
Inn Keeper. 
Insurance and Commission Agents. 
Jobmaster. 
Laundresses. 
Local Officials :— 
District Surveyor, 


After the reading of the paper a small col- 
lection of views of typical old English cottages, 
photographed in natural colours by Mr. A. E. 
Morton, was shown on the screen. 


DISCUSSION. 


THe CHarrMan (Mr. Harold Cox) said that 
Mr. Phillips had shown himself anxious to get at 
facts rather than to aim at political propaganda. 
One of these facts which was frequently over- 
looked was this, that in every village in England 
a considerable part of the population was not 
directly connected with the land. The author had 
referred to this portion of the inhabitants in the 
course of the paper, and had also furnished in 
the Appendix a list of the various occupations 
followed. That list was well worth reading, 
inasmuch as few persons realised how largely, 
under present conditions, the country was peopled 
by persons other than farm labourers. All 
those persons, as Mr. Phillips had indicated, 
were above the standard of the agricultural 
labourer, and could afford to pay a higher rent 
than the labourer. They required cottages as 
much as did the labourers, and he desired to 
insist that it was of equal importance to provide 
these people, who could pay an economic rent, 
with cottages as to build for the agricultural 
labourer; they had as much right to a “ place in 
the sun.” Until quite recently it had been possible 
to deal with such people by private enterprise; 
but recent legislation was, he believed, responsible 
for a large percentage of the present-day shortage 
of cottages, builders being alarmed by the new 
taxes imposed. To particularise, the Budget of 
1909 practically provided that the man who built 
a house as a speculation was liable to have one- 
fifth of his profits confiscated if he made a profit, 
whereas if he made a loss he did not obtain any 
compensatory allowance. As that provision applied 
only to the building trade, it had the inevitable 


Rate Collector, 

Relieving Officer.: 

Lodging-House Keepers (residential parts). 
Nonconformist Minister. 

Plumber. 

Policeman. 

Porters (near Railways). 

Postmaster, Postmen. 

Roadmen. 

Sexton. 

Schoolmaster, Schoolmistress and Teachers. 
Station Master and Clerk (near Railways). 
Tradesmen :— 

Baker, Barber and Tobacconist, Butcher, Draper, 
Grocer and General Dealer, Tailor, Watch- 
maker, etc. 

Wheelwright. 


effect of inclining builders to abandon their 
trade for some other. Moreover, bankers and 
the like who had been putting money in the 
trade would cease to do so. That indeed had been 
happening all over the country, in towns as well as 
rural districts, with consequent diversion of capital 
from the building trade. The speaker could prove 
by figures that private enterprise would provide 
houses under normal conditions. In the decennial 
period 1891-1901 private enterprise had provided 
new houses in London and Greater London for 
over one million persons, while public enterprise, 
represented by the London County Council, pro- 
vided for about fifteen thousand persons. Speaking 
broadly, the houses for the mass of the people were 
not provided by county or borough councils, but by 
private enterprise. The inference was that, if left 
alone, private enterprise would continue to provide 
dwellings because there was a profit attached. A 
large proportion of the people in rural districts 
could pay the full economic rent. Particulars 
had been given to the speaker of villages in 
Surrey, in which men were willing to pay a rent 
of 7s. or 8s. per week, but could not get a cottage. 
That certainly was a good economic rent. In 
support of the last statement he would say that. 
he had a friend who, in Essex, had spent a great 
deal of money on experiments in building cottages 
as cheaply as he possibly could. Very recently 
his friend had told him that, by some new 
scheme of tiling, it had been possible to build 
a pair of excellent cottages, with three bed- 
rooms, a parlour below, with a kitchen or living- 
room, and a scullery, for £250 a pair. That. 
was what many landowners were now paying for a 
single cottage. Incidentally, he would say that his 
friend had been prosecuted by the local authorities 
in the following circumstances. In carrying out. 
his tests of cheap building he had in his own 
paddock—to which access was possible only 
through his private garden—erected an ‘“ ex- 
perimental” building, and had invited his 
friends' to see it. He was prosecuted by 
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the Chelmsford rural district authority for 
putting up a cottage without first submitting 
plans. The magistrates fined him £1 and costs, 
the latter approximating to £25. Practical work 
would not be done while discouraged in this 
manner by the law. As a further instance of 
practical effort he might refer to a little company 
started in one of the home counties for building 
cottages for the class just above the agricultural 
labourer class. In this company ‘it had been 
assumed at the outset that more than 4 per cent. 
would not be realised, and the dividend was pur- 
posely limited to 5 per cent. The company was 
now actually paying 4 per cent. The cottages 
provided were let at the full economic rent, and 
they gave immense satisfaction to the occupiers. 
Obviously, what was done in one village could be 
accomplished in another. The hint given by the 
author might be taken up; he had stated that 
many well-to-do people were now moving into 
country cottages, to some extent displacing 
agricultural labourers. The speaker would suggest 
that such people, who doubtless had a pecuniary 
margin to play with, should utilise their position in 
the country to build cottages for their poorer neigh- 
bours. It was not inevitable that they should be 
out of pocket, unless it were assumed that a man 
was out of pocket when he derived 4 per cent. 
from a useful enterprise instead of 5 per cent. 
from some enterprise less useful. He contended 
thatif people would aim at meeting on an economic 
basis the wants of others in this direction, they 
would be doing more to solve the cottage problem 
than was possible by Acts of Parliament or profit- 
seeking politcians. 


Miss A. CHurron, Secretary of the Rural 
Housing and Sanitation Association, considered 
that the author’s figure of 110,000 houses 
required in rural districts was not an overestimate. 
During the year 1912, out of 650 rural district 
councils for England and Wales only 23 were 
carrying out building operations, and between 
them built 354 cottages. Last year, however, the 
number of councils was nearly doubled; there 
were 43 such councils at work and they built 
851 cottages, or more than double. If the same 
encouraging rate of increase were maintained for 
seven years, the figure that Mr. Brice Phillips had 
suggested would be more than reached. Unfor. 
tunately the figures were not really so encouraging 
as they appeared, inasmuch as a-large number of 
cottages had been closed as unfit for habitation. 
The figures were not quite up to date, but to March 
31st, 1913, the number of closing orders in the rural 
districts amounted to over 2,000. Although a 
certain proportion of those closing orders had 
been determined, the fact remained that the houses 
closed exceeded by a great many the houses built 
by the rural district councils. That circumstance 
emphasised the need for redoubling efforts to get 
cottages built both by private enterprise and by 
rural district councils. The Chairman had referred 
to economic rents, and she felt, with him, the 
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necessity for aiming at such rents, as the securing 
of such rents would involve the abolition of low- 
rented cottages and cottages of which the rent was 
taken as part payment of wages. These conditions 
militated against the building of cottages in rural 
districts. In addition, the speaker urged the 
desirability of paying the labourers such wages 
as would enable them to cope with an economic 
rent. 


Mr. Henry Dunn, referring to the blame 
attached by the author to the county councils, 
urged that these councils were practically power- 
less; they could only report cases to the Local 
Government Board, and had no power over the 
rural district councils. Of course the position of 
the provincial county councils differed from that 
of the London Council. Asan instance he would 
say that a number of houses had been erected in a 
certain new colliery district, and these houses had 
been condemned by the medical officer; on reference, 
however, to the Local Government Board, the 
Board declared that there was no reason for 
closing the houses. He had himself seen that in 
the same neighbourhood the only drainage for 200 
or 300 cottages was a cesspool. The cottages them- 
selves were built as cheaply as possible, the doors 
being constructed of floor-boards battened together. 
The cesspool was rarely emptied, the drains were full, 
and the conditions generally were so deplorable as 
to call for immediate remedy. In another village, 
the occupants of which were not all farm hands 
but artisans, etc., he had also found dwellings of a 
highly unsatisfactory nature. When, however, he ex- 
plained that the rents ranged from 1s. 10d. to 2s. 4d. 
a week, clear of rates, the state of affairs would be 
understood; there was no prospect of the occupiers 
paying an economic rent. The speaker feared that 
persons resident in London did not realise the diff- 
culties which heset the housing problem. It was 
useless to close the houses he had described until 
others could be found for the tenants. Nevertheless, 
something should be done. He knew of an owner 
who had ten cottages condemned, and who, rather 
than lose the money already invested, spent £300 
on their rehabilitation; this expenditure proved a 
satisfactory investment, and the example might be 
followed by others. When an industry declined ina 
district and workers migrated, the cottages they had 
occupied were left to go to ruin in many cases. The 
walls of a cottage (built against a hill) he had visited, 
were damp from floor to ceiling, but the building 
had not been condemned. The medical officer 
had some thirty miles to cover in his area, which 
rendered his task of proper supervision impractic- 
able. Parenthetically he desired to comment 
unfavourably upon the system of appointment 
for medical officers; in some cases they were paid 
£20 per annum, and had no other duty than to 
make an annual report. From the facts he had 
brought forward it appeared to him that drastic 
measures were needed. In conclusion, he did not 
quite agree that private speculation in building 
had been terrorised by legislation; within his 
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experience more had been done in the last three 
years than in the previous forty. 


Mr. J. L. GREEN, Secretary of the Rural League, 
had spent some years in trying tosolve the problem 
of how a cottage could be built at a rent which a 
labourer could pay; or, if he could not pay 
an economic rent, what system could be devised 
to meet his need. The speaker had 3,000 agents 
connected with his own organisation, and from the 
information he derived he could not agree that 
there was such a scarcity of cottages as the author 
suggested. He considered, however, that cottage- 
building had been much deterred by recent legisla- 
tion; and as an owner in a small way he saw no 
encouragement to put up cottages. In a district 
in which hitherto property had readily changed 
hands, he could not sell land or buildings when he 
made the attempt. He would ask what was the 
cheapest and most practical form of cottage? It 
had been said that cottages could be erected for 
£125 up to £250. When he was a boy the cottages 
in his village were put up at a cost of about £110, 
and were still good cottages, whereas builders 
now asked £500 for a pair of three - bedroom 
cottages. It was impossible to expect such a 
rent for these cottages as would return a 
business interest. With regard to tied cottages, 
no estate owner would think of letting a farm 
without the requisite buildings for live stock or 
cottages for the men. If, however, tied cottages 
were a necessity, he thought that, as in the case of 
the Duke of Bedford’s estates, the rents should be 
paid direct to the owners; the system, he knew, 
worked well. The question of an economic wage 
was a difficult one, as what would constitute an 
economic wage in one district would not be 
applicable in another; an advance of two shillings 
or three shillings in one part might reasonably 
entail five shillings to eight shillings in some other. 
If such a policy were to materialise in legislation 
it would be a disaster to British agriculture. 
There was one system of arriving at an economic 
wage without encroachment upon State charity. 
He referred to the education of the labourers’ 
children along the lines of their future work, 
as by this means the employers, receiving better 
work, could make more profit and so afford 
higher wages. Mr. Brice Phillips had referred to 
the decrease in agricultural labourers, and stated 
that it was still proceeding. He believed that 
the author was in error, though without analysis 
it was difficult to reach the facts. It was pro- 
bable that the increase was due to the increase 
of female labourers, not paid labourers but the 
farmers’ female relatives. He believed, moreover, 
that the Registrar-General’s final Report would 
show that the increase in the male agricultural 
labouring element was chiefly in the class of casual 
labourers. At present the number of cattle-men, 
shepherds, and team-men had seriously declined. 
He gathered from the Chairman’s remarks that he 
favoured State grants to owners of land to assist 
them to erect cottages. The speaker agreed with 
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that view, believing it a more advantageous course 
than allowing district and rural councils to embark 
on speculative building. He would advocate it if 
done on business principles, although should it not 
be done he would not preclude local bodies from 
building. 


CAPTAIN P.VILLIERS-STUART referred to the Irish 
Labourers Cottage Act passed in 1881. Under 
that Act cottages for agricultural labourers were 
provided for partly out of a grant from Imperial 
Parliament and partly out of funds provided by the 
county councils. He thought that, on the whole, 
the Act had been very successful. With each 
cottage was given, at the outset, half an acre; 
now it was an acre. The speaker maintained that 
that acre should—though it might not at present 
do so—enable the labourer to pay the economic 
rent for his cottage and the acre as well. The 
economic rent for the acre would be 6d. to Is. a 
week, and for the cottage 2s. to 3s. That acre was 
the salvation of the Irish labourer, as it had con- 
stituted a lever which raised his wages and 
materially improved his condition. He had once 
inquired of an Irish labourer what he did with 
his acre, and was informed that it maintained, 
inter alia, three little pigs and an ass, and grew 
potatoes for the children, a little hay for the ass, 
and some oats to make up the meal. Without 
his little acre the Irishman thought it probable he 
would have been in America. With regard to State 
grants, since the State was providing the capital 
belonging to the private individual and landowner 
the State would have to assume the obligations of 
the landowner, and help to build those cottages 
which, under happier circumstances, would have 
been built by private enterprise. 


Sir WILLIAM CHANCE, BART., referring to the 
views which had been shown on the screen, ex- 
pressed a preference for the charming cottages 
there represented in comparison with the modern 
but ugly type which he would describe as the “ by- 
law cottage.” Certainly the occupants of the older 
type of cottage would rather continue to live there 
than take up their quarters in the cottages of 
recent construction. The by-laws regulating 
cottage building, which lacked flexibility, had, he 
contended, caused the landowners, builders and 
architects trouble which was great and needless. 
A by-law applicable to one case was not suitable to 
another, and he was glad to find that the Board of 
Trade had compiled laws which were less stringent. 
He considered that modifications not in accordance 
with the strict letter of the law should be sanctioned, 
provided nothing insanitary was contemplated. 
The exercise of discretion might be permitted to 
local authorities, and should there be any question 
of doubt as to interpretation of the spirit of the 
by-laws, such a question could be settled by 
some external authority. Such a reform would 
give great relief, and encourage landowners and 
others to build. Mr. Phillips had referred to the 
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inhabitants of villages coming under the control 
of local tradesmen, who owned the cottages and 
supplied all the provisions. In a village that he 
knew the speaker had endeavoured to stop the 
practice, but had been quite unable to do so; no 
means were available, 


Mr. CHALMERS Hownt observed that, assuming 
cottages and houses to be provided for suitable 
tenants, there was a residuum of persons, desirous 
of becoming tenants, whom no landlord would 
accept by reason of theip practice of pulling the 
houses to pieces. He had admired the delightful 
illustrations which had been shown, but would 
also have liked to have seen examples of the worst 
type of cottages. He had particularly in mind 
certain cottages—erected before the Act of 1875— 
which had no water supply. Frequently in 
country places there was no water supply within 
a reasonable distance. i 


Mr. J. L. ESCUDIER referred to the absence of a 
standard of cost of building cottages. On the top 
of a hill, for instance, where there was a great 
amount of hauling of materials, and where the 
exposure necessitated hollow walls and other 
expedients to keep out damp, the cost of building 
would be much greater than that of a cottage in a 
fiat district, with, possibly, a brick-field close at 
hand. It would be impracticable to get an 
economic rent for such a house, costing, say, 
£500 to build. A point which he thought should 
be borne in mind with regard to tied cottages was 
this: On some large dairy-farms milking was done 
at 4 a.m., and the farm hands urged that they must 
have rooms close by; they would not walk a mile 
to their business. In such cases the principle of 
tied cottages was reasonable. He sympathised 
with the last speaker in regard to. destructive 
tenants, as he himself had a tenant who 
removed the balusters, the drawers from the 
kitchen dresser, and the doors from the cup- 
boards. As to the economic wage, that was a 
question of district, of what the land was capable 
of producing, and other matters incidental to the 
neighbourhood. 


Mr. J. Hinpyarp did not believe that the rural 
housing question was capable of solution without 
taking co-operation into account. Economic rent 
was a question depending on the prosperity of a 
district, which in turn depended on unity and 
co-operation. He described a village which, from 
the point of view of natural advantages was ideal, 
and yet it remained undeveloped owing to the 
absence of co-operation. He thought that experts 
should be sent to the different districts to find out 
the potentialities, and to organise support for any 
enterprises which would increase employment, and 
so lead to the payment of economic rents. The 
speaker alluded to two or three cases of successful 
co-operation, mentioning fruit-growing among 
them. 
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THE CHAIRMAN desired to direct Captain Villiers- 
Stuart’s attention to the fact that the Irish farm 
labourer was subsidised. Sir William Chance had 
laid stress on the labourer being subject to shop- 
keepers who owned cottages. That difficulty, the 
speaker considered, might be met by those with a 
balance in hand themselves starting companies for 
cottage building. In the particular company to 
which he had referred it was the rule that every 
tenant should become a shareholder to the 
extent of £1. The primary advantage of that was 
that the company was guaranteed against bad 
debts; while, for a secondary advantage, the 
tenant felt that his house was his castle. No man 
was ever turned out unless he proved an absolute 
nuisance to his neighbours. 


Mr. Brick PHILLIPs replied very briefly to the 
discussion. Some difference of opinion’ had arisen 
as to the number of houses required. He had put 
the figure at 110,000, allowing for the condemna- 
tion of a certain number of houses—a number 
would be condemned if the sanitary surveyors were 
duly active—and also allowing for new cottages. 
Miss Churton believed that he had underestimated 
and Mr. Green that he had overestimated, but he 
believed that, as a matter of fact, his figures were 
approximately correct. With regard to the 
type of cottage that should be erected he had 
stated in his present paper that he had read a 
previous paper in 1904. In that paper he had dealt 
with the kind of house; it was a simple matter for 
anyone to find the type of house suitable to a 
particular part of the country. The Rural Housing 
and Sanitation Association had issued a useful 
book, containing plans and specifications of different 
houses erected in different parts. He thought, in 
relation to tied houses, it was generally admitted 
that, so far as the labour of farm hands looking 
after cattle, etc., was concerned, it was necessary 
to have tied houses. 


The proceedings terminated with a vote of 
thanks to the author. 


THE AHOMS: THEIR ORIGIN, 
MANNERS, AND CUSTOMS. 


By M. Sapir. 


Early in the thirteenth century a band of 
hardy hillmen wandered into the eastern 
extremity of the Brahmaputra Valley. These 
were the progenitors of the Ahoms. They were 
an offshoot of the great Tai, or Shan, race of 
Upper Burma. The origin of the Ahom kings 
is mythical. According to the Deodhai (Ahom 
priest), Lengdon, or Indra, directed his sons, 
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Khunlung and Khunlai, to descend to earth 
and establish a kingdom there. He presented 
them with an idol called Somdeo, a magic 
sword, two drums to be used for invoking 
Divine aid, and four cocks for telling the 


omens. Khunlung, being the elder, was to be 
the king, and Khunlai, the younger, his 
councillor. They built a town in Mungri- 


mungram (an uninhabited and desolate country), 
where the Tais, or Shans, dwelt without a 
king. Khunlai, however, by a stratagem, 
ousted his elder brother and ruled for seventy 
years in Mungrimungram, and his son for forty 
years. The last died childless, and Sukapha, 
one of the descendants of the line of Khunlung, 
was sent to fill the vacant throne. This man 
quarrelled with one of his brothers, and after 
stealing the Somdeo left the country and fied 
to Assam, and it is he who laid the foundation 
of the Ahom kingdom in Assam. No less than 
thirty-nine kings sat on the throne from 1228 
, to 1819. For four years, from 1376 to 13880, 
and again from 1889 to 1397, there was no 
prince on the throne, and the Bar Gohain and 
the Burha Gohain (nobles) ruled without a 
king. 

In the early days of Ahom sway the suc- 
cession devolved from father to son, but in 
later times this rule was departed from. 
During a space of nine years, from 1670, no less 
than seven different kings—not one of whom 
had died a natural death—occupied the throne. 
Tt was a reign of terror. It was a time of 
nothing but war and intrigue and assassination. 
Brother plotted against brother to get the 
throne; nobles, who were out of favour with 
the ruler, plotted with soldiers and arranged 
to assassinate the king. One Raja Suhung 
reigned only three weeks. His successor, 
Gobar, enjoyed the throne for barely a month. 
The nobles, the Phukans and the Baruas, were 
suspicious of every one else in power, and 
elected princes of royal blood, who they 
thought would favour them when they were 
on the throne. Plotting against other powerful 
sections began, and it was a simple matter to 
dispose of the king by poison or knife, and put 
another in his stead, who the new faction 
_thought would be more useful to them. 
Debera, an ambitious and intriguing minister, 
was responsible for the death of three of the 
kings at this time. He was responsible for 
raising them to power, but could not rest until 
he had them murdered, one after the other. 
He at last met a similar fate at the hands of 
Burha Gohain, the most powerful noble in the 
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land. He then took the reins in his own 
hands, but he also proved false and unscrupulous. 
He it was who placed Gobar on the throne, and 
also caused him to be deprived of his sight and 
put to death. He appointed Sadaipha Raja as 
his successor. Another conspirator then came 
to the front, and Laluk Bar Phukan and he 
caused both Sadaipha and the Burha Gohain 
to be killed. He then tried to get the throne 
for himself, but the other nobles objected to 
this and had him murdered. The Raja who 
was then ruling, Sulikpha by name, was 
deposed and put to death on the ground of 
his unfitness to rule. With his death, and the 
accession of the next king, Godapani, the 
era of weak and incompetent princes and of 
unscrupulous and ambitious ministers came 
to an end. 

The distinctions between the aristocracy and 
the common people, and in later times between 
the higher and the lower caste, were rigidly 
enforced. The distinctions were these: none 
but the highest nobles in the land had a right 
to wear shoes, or carry an umbrella, or to travel 
in a palanquin, but the last-mentioned privilege 
might be purchased for a sum of one thousand 
rupees. Persons of humble birth who wished 
to wear a chadar, or shawl, were obliged to fold 
it over the left shoulder, and not over the right, 
as the upper classes did. The common people 
were not permitted to build houses of masonry, 
or with a rounded end, and no one but the king 
himself was allowed to wear his hair long, and 
the doms and haris (fishermen and sweepers) 
were further distinguished by having a fish and 
a broom respectively tattooed on their foreheads. 
The times have, however, now changed. The 
people dress as they like, wear their hair as 
they like, and only recognise anybody as their 
superior when they think it will bring some 
benefit upon themselves. 

With the exception of the nobles, the priests, 
and persons of high caste and their slaves, the 
whole male population between the ages of 
fifteen and fifty were liable to render service to 
the State. They were known as Paiks. These 
Paiks were formed into squads of three, and at 
least one of them was obliged to be present at 
headquarters for whatever work was required 
of him. During his absence other members of 
the trio were expected to cultivate his land and 
support him with food. In time of war two, 
or even the whole three of them, might be 
called upon to join the force at the same time. 
When things were quiet their services were 
employed on public works, and it was in this 
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way that the high embanked roads and the 
enormous tanks in Upper Assam came into 
existence, which are still a wonder to all who 
see them. The Paiks were further graded into 
companies of 20, 100, 1,000, and so on, with 
officers, who were titled according to the 
number of men under them, such as “ Bora,” 
‘¢ Saikia,” “ Hazarika ” ; Phukan was the 
highest title, and his contingent numbered 
6,000 men. 

As a reward for his services, each Paik was 
allowed two “ Puras” of the best rice land free 
of charge. If personal service was not required, 
he paid two rupees instead. He was given land 
for his house and garden, for which he paid a 
poll tax of one rupee, except in Darrang, where 
a hearth tax of the same amount was levied 
upon each party using a separate cooking place. 


A TRADE-MARK FOR THE BRITISH 
EMPIRE. 


After long preparatory work under the auspices 
of the British Empire League (which next year 
celebrates its coming of age) the movement for the 
establishment of a trade-mark, or mark of origin, to 
denote and identify goods manufactured or pro- 
duced within the British Empire seems now within 
realisation. In furtherance of the object a public 
meeting is to be held on Tuesday next, March 3rd, 
at the Queen’s Hall, when the chair will be taken 
by the Duke of Argyll, and the broad represen- 
tative, non-party, non-political character of the 
movement is shown by the fact that the speakers 
include Mr. F. E. Smith, K.C., M.P.; Mr. Will 
Crooks, M.P.; Mr. E. G. Hemmerde, K.C., M.P.; 
Sir John Cockburn; Sir George Croydon Marks, 
M.P., and others. 

Hither in its commercial or Imperial aspect the 
movement calls for consideration. The objects 
may be best described in the terms presented by 
the late Lord Avebury to the Dominions Royal 
Commission :— 

(1) To provide a simple, practical, and definite 
means of identification of British manufacture and 
produce which will show clearly the particular 
part of the British Empire in which these goods 
are produced. ; 

(2) To prevent goods of foreign origin from being 
sold as British Empire goods. 

(3) To encourage and stimulate the demand for 
British Empire goods. 

This proposal for the establishment ofa British 
Empire origin mark has been submitted to and 
received the enthusiastic support of chambers of 
commerce, individual commercial leaders and 
industrial firms throughout the United Kingdom 
and in every part of the Empire. That can be 


i JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


February 27, 1914. 


readily understood, but the practical application of 
such a mark in practice and its uses in business 
require the fullest examination. One or two points, 
however, may be stated here in order to make the 
matter clear. 

At the present moment there is no sign or mark 
to identify goods as being of British produce or 
manufacture, though, other things being equal, most 
British purchasers will prefer British goods. It 
will come as a surprise to most people that even the 
well-known accepted trade-marks of famous, old- 
established British firms do not necessarily denote 
that such goods are British made. It is not illegal 
for a British firm to place its name or trade- 
mark on foreign-made goods. This misleading 
practice is prevalent to a considerable extent, so 
that foreign goods thus marked are purchased 
under the impression that they are of British 
manufacture. 

Incidentally that practice would be: stamped out 
by the institution of a ‘‘ Mark of British Origin.” 
But the main object is to establish a ready and 
practicable means for the identification of all 
articles manufactured or produced within the 
Empire. The use of the mark will not be com- 
pulsory. It will not indicate quality nor constitute 
any guarantee save that of British origin. It will 
not supersede but supplement existing private 
trade-marks of British firms. The mark itself 
consists of a circle outside which are the words 
‘British Empire Mark,’ and within ‘ British 
Product,’ with a blank space at the centre for the 
name of the country, dominion, colony, or part of 
the Empire where the goods were produced. 

Firms owning no trade-mark would use this 
“ British Empire Mark” by itself. Those with 
registered designs and trade-marks would add it 
to these signs. Nor is it proposed that that 
mark should necessarily be placed on every 
article, but only that the invoice should be so 
stamped. 

Just as the Merchandise Marks Act, the Trade 
Marks Act, and common law prevent a merchant 
from selling his goods as those of another merchant 
or manufacturer, so the British Empire Mark will 
prevent or at least scotch the sale as “ British ” 
of goods which have not been produced or manu- 
factured in British countries. To its broader 
national or rather Imperial uses must be added 
the assistance the mark would render in pre- 
venting or penalising the fraudulent use of the 
registered designs and trade-marks of British 
firms. è 

Difficulties, in practical application or those 
raised by private vested interests, there may be in 
the institution of the ‘‘ British Origin Mark,” but. 
the support already accorded by leading publicists, 
representative bodies, chambers of commerce, and 
great firms in every branch of trade and industry 
throughout the Empire have established the 
desirability of the idea, and it will be interest- 
ing to watch its development and carriage into. 
effect. 
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THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


The Reduced Production.—In Burnley, the town 
distinguished by its possession of a larger number 
of looms than any in the world, manufacturers 
have agreed to curtail production by one-fourth 
during the next sixteen weeks. The decision 
chiefly affects the class of cloth used for calico- 
printing, and follows upon a prolonged experience 
of unsystematised short time. In the worsted 
spinning and weaving trade production is almost 
certainly one-fifth less than a year ago, and in the 
woollen trade it is less by probably a full 10 per 
cent. Flax spinners and plain linen makers in 
Belfast have both curtailed production, and in the 
circumstances it is difficult to see what alternative 
manufacturers had. By piling up stock of goods 
and submitting to forced sales, they might 
effectually have ruined their market. It is the 
characteristic attitude of buyers at present to 
order exactly what they require and to refuse to 
be tempted into taking more by the bait of a 
concession in price, so that price reduction may be 
said to be wasted upon them. ‘The absence of 
speculative purchases encourages manufacturers to 
believe that a healthy demand will be renewed at 
profitable rates if only they and their fellows can 
be content to wait. 


Sheep-dip.—A series of experiments proceeding 
at the Bradford Technical College have their 
„interest as much to growers as to manufacturers 
of wool. The aim is to detect any differences in 
the manufacturing value of wool attributable to 
the dipping mixture in which the sheep has been 
treated. Specimens have been furnished for the 
purpose by the Department of Agriculture for 
South Africa, an institution that has been heavily 
condemned for recommending to South African 
farmers a sheep-dip in which caustic soda forms a 
part. The outcry appears to owe more to prejudice 
than to exact observation, although there are 
grounds for viewing an untutored employment of 
this reagent with apprehension. Caustic soda 
acts on wool by attacking the sulphur present in 
the wool fibre. Used in sufficient strength at a 
high enough temperature, and for a certain time, 
the alkali dissolves wool, and is used for that 
purpose in estimating the quantity of wool present 
in mixed fabrics. Under less severe conditions 
strong alkali renders wool harsh and brittle. In 
the particular mixture used on South African 
farms the caustic soda is in conjunction with 
an excess of flowers of sulphur. There is thus 
free sulphur present in abundance in the bath, 
and the risk to the wool fibre is correspondingly 
reduced. The chemical reaction between the 
ingredients produces sodium sulphide, a com- 
pound hardly less abhorrent to the sensitive 
mind than the naked, soda. Sodium sulphide 
painted on the flesh side of woolled skins so 
loosens the fibre in a single night that it can be 
freely pulled away by the fellmonger in the 
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morning. Then it is urged with some show of 
reason that the sulphide is an unstable body and 
that free caustic must continually be segregated 
from the solution in the tank. The risks might 
be more serious were sheep habitually dipped 
immediately before shearing. In that case the 
free caustic would act upon the fully-grown wool, 
and the sulphur remaining on the fleece might 
lend some portions a greater affinity for dyestuff 
than others. But sheep are not as a rule dipped 
after their wool has grown, but shortly after their 
shearing, and the real or imagined mischief eccurs 
before the fleece has grown. They are dipped as a 
precautionary measure against diseases as detri- 


‘ mental to the wool as to the animal, and the 


suitability of dipping compounds is, in this aspect, 
an affair rather for veterinarians than manu- 
facturers. It has been stated that the arsenical 
dips, which are the ones chiefly employed, are all 
compounds of arsenic and soda, so that the 
objections to alkalines is not necessarily overcome 
by avoiding the sulphur mixture. 


Humidity in Weaving-sheds.—Rough reckoning 
asserts that about one half of the exports of cotton 
cloths to the Hast and Near Hast consists of 
heavily-sized goods. The loading of clay, bound 
to the yarn by means of agglutinants, takes the 
place of cotton, at least to the extent of increasing 
the weight. The loading cheapens the goods 
superficially, and is employed because customers 
demand heavy cloths at a low price, and perhaps 
prefer also the appearance of sized goods. The 
presence of the mineral matter introduces some 
difficulty in weaving, as the straining and chafing 
of the threads tends to dislodge their coating. 
The loss of weight thus created is higher in a dry 
than a moist atmosphere, and in order to minimise 
at once the loss of weight and the production of 
dust, the air of weaving sheds is humidified 
artificially, usually by the use of steam. Regula- 
tions as to steaming and the admissible limits of 
humidity have been issued, and require to be 
observed. An agitation that has been promoted 
in the Lancashire district, in which heavily sized 
goods are most woven, proposes entirely to abolish 
the practice of humidifying in weaving sheds. 
The proposal has the strong opposition of -manu- 
facturers and merchants, by whom it is denounced 
as crippling to trade and as creating a greater evil 
in the form of dust than that which exists now in 
the shape of water vapour. 


Disguised Origins.—Reports that filter home 
from foreign sources show that exported British 
textiles figure in commerce under some disguises. 
The grey cottons sold in East Africa under the 
name Amerikani derive from Lancashire in large 
part. In the Hast and in South America large 
quantities both of woollens and cottons bear some 
label belonging to the German exporter through 
whose agency the goods were shipped. Even some- 
small proportion of the cloths entering into home 
consumption sail under a misleading flag. A 
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British silk manufacturer lately on a trip to Paris, 
fell in with a London retailer whose business in 
France was to buy silks such as no English manu- 
facturer was able to make. The character of the 
goods being explained, the manufacturer opened 
his luggage and showed that he was going to France 
to sell the very silks that the shopkeeper was 
journeying to buy. In point of fact, the retailer 
was buying his companion’s British silks in Paris 
at a price heightened by double freight, duty, and 
the French profit. There was, however, some 
rational explanation. The French wholesaler gave 
a, larger order than the shopkeeper could afford to 
place. Three-fourths of the order was for ship- 
ment to South America, and the balance remained 
the unique speciality of the shopkeeper, who had 
the monopoly of its sale in England and was able 
to sell silk shirts in the West-end at three guineas 
each, made from a cloth for which the maker was 
content to take two shillings a yard. 


Lamps for Colour Matching.—Colour matching 
by artificial light presents difficulties of its own, 
and certain shades identical under the lamp are 
seen to display material difference in daylight. 
The difficulty has been lessened by the introduction 
of a system of lighting in which the glow from an 
electrical discharge, made within tubes containing 
an inert gas, is diffused thoroughly over an apart- 
ment. The qualities of the light are very much 
the same as those of day, and the system has been 
installed in a number of the largest dyehouses. A 
new arc lamp made by a leading electrical firm is 
designed to produce what may be called synthetic 
daylight. The lamp is fitted with a kaleidoscopic 
filter of stained glass arranged to split up the light 
into beams of different colour, which are again 
combined in passing through a translucent screen 
and issue as a corrected white light. 


Dear Jute.—The dearness of jute forms a con- 
siderable embarrassment to everybody and not 
least to the Dundee manufacturers, who cannot 
recover in yarn and goods the enhanced cost of 
their raw material. Probably the habits formed 
by their customers will last long after the present 
dearness has passed away. At all events, it is 
the experience of the merchants who sell 
hessian canvas that customers who once addict 
themselves to the use of the cheapest forms of 
packing material do not return to the use of 
better qualities when prices fall to the normal 
‘ level. Doubtless it is more economical to use 
canvas that is good enough for several journeys, 
but the view of consumers has been contracted to 
exclusive consideration of first cost; so that the sale 
of the better sort of goods, which for the present is 
suspended, is likely to suffer a permanent reduction. 
Interest in any fibres capable of taking the place 
of jute has been whetted, and an increase of the 
supplies would be more welcome now than ever. 
The marine fibre which at one time seemed to 
promise room for escape is apparently no longer 
being dredged on the South Australian coast, for 
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the company formed to exploit Poseidonia Australis 
went some months 'ago into liquidation. One 
qualification which favourably impressed some 
observers was that marine fibre—unlike the paper 
jute substitutes—did not lose strength when wet. 


The Silk Association.—The Silk Association of 
Great Britain and Ireland, with its membership 
of nearly two hundred, is an extraordinarily com- 
prehensive body of its kind. The membership 
includes the throwsters, spinners, dyers, and 
merchants from whom the silk manufacturers 
buy, and the distributors to whom producers of 
woven goods sell. The combination should lend 
an authority that is absent from organisations 
representing’ only one side of a trade, and it is 
peculiarly the office of the Association to stand for 
silk against the world. The Association has no 
exact parallel in the larger textile industries, and 
it is fully to be believed that in minimising 
jealousies as between trade competitors its influence 
has been wholly beneficent. In addition it has 
had the duty of directing attention to a neglected 
branch of manufacture, and of taking steps to 
protect the birthright of the industry in the 
traditional trade names. It is reassuring to learn 
that both the Association and the trade over which 
it presides are making progress. The principles of 
manufacture adopted by British silk firms are 
justifying themselves, and the advice of the 
president, Mr. Frank Warner, is precisely tha 
which manufacturers are most likely to accept. 
The advice is to continue on the lines that have 
proved their merit in the last few years, and to 
make use of the most economical machinery. In 
Macclesfield and Glasgow—to name two places in 
particular—considerable sums have been laid out 
by silk manufacturers in equipping themselves 
with Continental looms. 


CORRESPONDENCE. 


THE PRESERVATION OF WOOD. 


I have read with considerable interest the report 
in the Journal of the Royal Society of Arts of 
Mr. Wallis-Tayler’s lecture on the Preservation 
of Wood, which I was unfortunately unable to 
attend owing to illness: otherwise I had hoped to 
join in the discussion which took place afterwards. 

(My object in writing now is not to criticise the 
many processes that Mr. Wallis-Tayler mentioned 
in the course of his lecture, or the purposes for which 
any particular one might with the greatest advantage 
be employed, but rather to emphasise the fact that 
the science of applied chemistry has not stood 
still during the past seventy-five years, not even 
in the manufacture and application of wood pre- 
servatives. 

I am speaking particularly in regard to my 
company’s process ‘ burnettising.”’ It is quite 
true, as stated by Mr. Wallis-Tayler, that the 
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founder of my firm, Sir William Burnett, invented 
and patented in 1838 a zinc-chloride process for 
preserving wood by soakage, and this process was 
named after him—Burnett-ising—to distinguish 
it from other processes of that period. Since then 
great strides have been made in chemistry, and it 
was discovered by us that the chemical solution 
originally employed and the method of applying 
it, i.e., soakage, did not go far enough to offer more 
than temporary resistance to the ills to which 
timber is liable by reason, firstly, of the original 
preservative having a tendency to leach and wash 
out, and, secondly, owing to frequent inadequate 
impregnation due to insufficient time being allowed 
for soakage and other reasons. 

The latter difficulty was easily overcome by 
impregnating the wood to be preserved in a steel 
cylinder under pressure, but the former difficulty 
was far more serious. However, once the great 
initial step had been taken it was not considered 
an insurmountable matter to carry the process 
forward by means of research, and innumerable 
tests were made until the vital shortcoming was 
rectified. 

The difficulty to overcome was not only to make 
a powerful germicide that was uninflammable and 
odourless, but to make a chemical compound in 
certain proportions which, besides having those 
properties, would, when employed in solution and 
impregnated into wood, act on the albuminous and 
nitrogenous matter and form an insoluble chemical 
compound something analogous to iron-mould in 
the wood, and the result of our research was 
“ Burnettisine,’’ which is the preservative impreg- 
nated into timber when “ burnettising”’ is 
specified. In fact, if is usual now for engineers 
to specify: ‘‘Timber to be preserved under pressure 
with burnettisine, 10 lbs. to the cubic foot” or 
more according to the kind of timber required o 
be preserved. 

Like the improvements made in other processes, 
it is merely a case of new methods taking the place 
of old ones—otherwise progress. 

LIONEL CASTLE, 
Managing Director, Sir William Burnett & Co., Ltd. 


\ 


OBITUARY. 


Norris RHopEs HepwortH.—Mr. Norris Rhodes 
Hepworth died suddenly at his residence at 
Headingley, near Leeds, on the 20th inst., at the 
age of fifty-seven. He was the head of the firm of 
Messrs. T. Hepworth & Sons, wholesale ready- 
made clothiers, who have branches in many parts 
of the United Kingdom and the Colonies. 

Mr. Hepworth was well known in sporting 
circles in the West Riding. He was a member of 
the Yorks County Committee, and took a warm 
interest in the Leeds City Football Club. He was 
also chairman of the Yorkshire Liberal Newspaper 
and Publishing Company. He was elected a 
member of the Royal Society of Arts in 1894. 
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NOTES ON BOOKS. 


THE “ CITIZEN SERIES ”?” Maps or Lonpon. Edited 
by William Stanford. London: G. W. Bacon & 
Co., Ltd. Ts. 6d. net. 


These maps are designed to show the various 
areas administered by one or other of the numerous 
authorities having power of control in some form 
or other over the City, County and neighbour- 
hood of London and their inhabitants. There are 
eighteen of them, and they exhibit the wards of 
the City, the Port of London, the wharves of the 
Thames, the fire brigades, registration areas, 
coroners’ courts, postal areas, police divisions, 
water, gas and electric supply, county courts, 
police courts, petty sessions, parliamentary divi- 
sions, parliamentary and metropolitan boroughs, 
unions, etc. The maps are very clear, and they 
convey at a glance a great deal of information 
about any given locality in the London area. This 
information has not hitherto been accessible in a 
handy form, and the atlas should prove acceptable 
to public men, officials, and householders generally. 


ELEMENTARY TROPICAL AGRICULTURE. By W, H. 
Johnson, F.L.S. London: Crosby Lockwood & 
Son. 3s. 6d. net. - 

In a short preface to this volume the author 
points out that asthe unhealthy climate of West 
Africa must prevent the development of the im- 
mense potential agricultural wealth of the country 
by Europeans, it is essential that native youths 
should be induced to adopt agriculture as a pro- 
fession, and he recommends the introduction of 
agriculture as a specific subject into West African 
schools, It is to provide a text-book for such 
purposes that this volume has been written; but 
though primarily intended for West African 
students it should be useful to tropical planters 
generally, many of whom (as was recently pointed 
out in in these columns) receive little or no 
training in agricultural science or practice before 
they go abroad to take up their appointments. 

The book is divided into two parts. The first 
deals with the soil and plant life, the seed, root; 
leaves, flower, fruit, the food of plants, their 
diseases and insect pests; the second is devoted to 
the school garden, and describes the most suitable 
sites and designs, the plants to select, the methods 
Mr. Johnson is 
at present Director of Agriculture in Southern 
Nigeria, and formerly held a similar post in the 
Gold Coast. He therefore writes with sound, 
authoritative and practical knowledge, and it is to 
be hoped that his book will be successful in securing 
the object which he has at heart. 


GENERAL NOTES. 


CHINESE Nur O1.—A small trade in lumbang 
or biao nuts (Aleurites Fordit), the oil from which 
is valuable in making varnish, has sprung up in 
the Philippine Islands. The nut grows wild 
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throughout the archipelago, from Luzon to Min- 
danao, but is seldom gathered or marketed. Traders 
obtain a small quantity in southern Mindanao 
from Moros, who exchange the nuts for merchan- 
dise. The tree grows well in fhe Philippine 
Islands and produces liberally. It is believed by 
those who have investigated the subject that if a 
system could be devised for gathering the nuts 
enough could be obtained to make a valuable 
article of export. These nuts are the same as 
those grown in China, from which is produced the 
“tung” oil, so extensively imported into the 
United States for use in the preparation of 
varnishes. Unfortunately, the lumbang trees are 
being cut down for lumber. Six hundred freight- 
car loads of lumbang logs were recently sold to a 
match factory in Manila. Those interested in 
lumbang nuts and oil are endeavouring to prevent 
further destruction of the trees and to encourage 
further planting. 


THE Marine Fiona or Nice.—The flora of the 
waters of Nice, that is to say, of the seaboard ex- 
tending from the Cap d’Ail on the east to the 
mouth of the River Var on the west, a distance of 
about twelve miles, is especially rich and varied. 
A list prepared by Mr. A. Camous, and published 
in the Bulletin des Naturalistes de Nice et des Alpes- 
Maritimes, gives the names of nearly 200 different 
species of algae found on this short stretch of coast. 
Besides noting the precise localities, it gives the 
conditions under which they are found growing, 
such as on rocks or on beach, in deep or. shallow 
water, as parasites on other seaweeds, or whether 
found floating or drifted ashore. The Gigartina 
Tweedit, Vidalia volubilis, Bryopsis muscosa, found 
at Cannes, scarcely twenty miles away, are con- 
spicuous by their absence from Nice waters. On 
the other hand, beautiful and rare forms of the 
Mediterranean alge, such as the Nicaria Wigghii, 
of a brilliant rose colour, the Schizgmenia mar- 
ginata, Phillophora, etc., are found on this coast. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

Marcu 4.—H. Cartes Woops, F.R.G.S., 
“ Travels in the Balkan Peninsula.” SIR 
Martin Conway, F.S.A., F.R.G.S., will preside. 

Marcu 11.—W. B. Bortomury, M.A., Ph.D., 
F.L.S., Professor of Botany and Vegetable 
Biology, King’s College, London, “ Bacterial 
Treatment of Peat, and its Application as a 
Fertiliser.’ PROFESSOR FREDERICK KEEBLE, 
Se.D., F.R.S., will preside. 

Marca 18.— Epwarp Harrorbo Ross, 
M.R.C.S., L.R.C.P., ‘“ House Flies and Disease.” 
Str James Cricuton-Browne, M.D., LL.D., 
F.R.S., will preside. 

Marco 25 (at 4.30 p.m.).— SIR CHARLES 
Wapster, Litt.D., Ph.D., late Director of the 
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Fitzwilliam Museum, and Slade Professor of 
Fine Art, Cambridge, “Fashion in Art.” 

APRIL 1.— Her HIGHNESS THE RANEE OF 
SARAWAK, ‘‘ Sarawak.” 

APRIL 22.—Sir SıpNeY Leeg, D.Litt., LL.D., 
Editor of the “Dictionary of National Bio- 
graphy,” “ Shakespeare’s Life and Works.” 
(Aldred Lecture.) 

Aprit 29.—C. R. Exocrk, C.E., F.R.G.S., 
“The Need for a Better Organisation of 
Economic and Industrial Resources.” Lorp 
Miuner, G.C.B., G.C.M.G., D.C.L., L.L.D., 
will preside. 

May 6:—A. Luptow Ciaypen, “Inexpensive 


Motoring.” 
INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 

Marcu 19.—Mrs. Patrick VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APRIL 23.—GrorRGE CO; Bocuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7.—Sir James M. Dov, K.C.S.I., 
“ The Punjab Canal Colonies.” 

May 21.—H. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 

COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o’clock :— 

Marcu 38.—Discussion on the paper by Sir 
Ropert W. Perks, Bart., on “The Montreal, 
Ottawa, and Georgian Bay Canal.” Lorp 
BrytH, Chairman of the Colonial Section 
Committee, will preside. ) 


Marca 31.—Dkz. F. Motiwo Perkin, F.I.C., 
F.C.S., “ The Oil Resources of the Empire.” 


May 25 (Monpay).— Massor E. H. M. Leceert, 
R.E., D.S.O., Managing Director, British East 
Africa Corporation, “ The Economic Develop- 
ment of British East Africa and Uganda.” 


Dates to be hereafter announced :— 

Siz Wituiam ABNEY, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 

GrorcE Henry Gass, “The History of the 
Microscope.” 

Ernest Kinpurn Scorr, A.M.Inst.C.E., 
M.I.E.E., “ Electric Train-Lighting Systems.” 


CANTOR LECTURES. 

Monday evenings, at 8 o’clock :— 
JOSEPH PENNELL, President of the Senefelder 
Club, “ Artistic Lithography.” Three Lectures. 
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Syllabus. 

Lecrure III,— Marcu 2.—The Practice of 
Artistic Lithography. Methods of drawing—Paper 
and stones—Transferring—Printing—Demonstra- 
tion of transferring and printing—Artistic colour- 
printing—The off-set press—The future of artistic 
lithography. 

The lecture will be fully illustrated by a 
collection of lithographic prints (including an 
exhibition by members of the Senefelder Club) 
and lantern-slides, and by a practical demonstra- 
tion of transferring and printing a drawing on 
stone, on a press kindly supplied by Mr. F. Vincent 
Brooks, printer to the Senefelder Club. 


Wirm Bourton, M.A., F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 

HOWARD LECTURES. 

WILLIAM ARTHUR Bons, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, ‘ Surface 


Combustion.” Three Lectures. 
March 16, 23, 30. 


COBB LECTURES. 
Tuesday afternoons, at 4.30 o’clock :— 

H. Pounkxet GREENE, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MARCH 2,..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8p.m. (Cantor Lecture.) Mr. 
J. Pennell, ‘‘ Artistic Lithography.” (Lecture III.) 

Victoria Institute, 1, Robert-street, Adelphi, W.C., 
4,30 p.m. Rev. T. H. Darlow, “The Character of 
the Bible inferred from its Versions.” 

Farmers’ Club, Whitehall Rooms, Whitehall-place, 
S.W., 4 p.m. Mr. R. Webb, “The Evesham 
Custom.” 

Royal Institution, Albemarle-steet, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. T. J. Gueritte, ‘‘ Esparanto: an International 
Language for Engineers.” 

Chemical Industry, Society of (London Section), at 
the Chemical Society, Burlington House, W., 8 p.m. 
1. Messrs. A. Baker and J. Jennison, ‘‘ The 
Bleaching of Chemical Pulp and Suggestions for 
a Standard Method in Test Cases.” 2. Mr. W.A. 
Hargreaves, ‘‘ Blasting Gelatine, some Notes and 
Theories.” 38. Mr. W. R. Hodgkinson, “ An 
Application of Calcium Carbide to the Formation 
of Alloys.” 

Architectural Association, 18, Tufton-street, S.W., 
8 p.m. Professor W. S. Purchon, ‘ Architecture 
and Environment.” 

TUESDAY, MARCH 3...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Colonial Sec- 
tion.) Discussion on Sir Robert Perks’s paper, 
“ The Montreal, Ottawa, and Georgian Bay Canal.” 

Petroleum Technologists, Institution of, at the 
ROYAL SOCIETY OF ARTS, John-street, Adelphi, 
W.C.,8p.m. (Inaugural Meeting.) 1. Introductory 
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remarks by the President, Sir Boverton Red- 
wood, 2. Sir Thomas H. Holland, ‘‘ Geometry of 
the Anticline,” 3. Mr. E. H., Cunningham-Craig, 
“The Educational Aimsof the Institution of 
Petroleum Technologists.” 4. Professor Vivian B. 
Lewes, ‘* Petroleum Technology as a Profession.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor Sir John H, Biles, ** Modern Ships. 
Lecture I.—Smooth Water Sailing.” 

Alpine Club, 23, Savile-row, W., 8.30 p.m. Dr. A. F. R. 
Wollaston, ‘‘ Mountaineering in Dutch New 
Guinea.” 

Roman Studies, Society for the Promotion of, at the 
Society of Antiquaries, Burlington House, W., 
4.30 p.m. Mr. G. A. T. Davies, ‘The Dacian 
Campaign of Trajan in A.D. 102.” 

Rontgen Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8 p.m. 
Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. Discussion on papers by (1) Mr. 
W. Willox, ‘‘ Rail-Steels for Electric Railways.” 
(2) Mr. 8. P. W. D’Alte Sellon, “ Rail-Corrugation 

and its Causes.” 

Photographic Society, 35, Russell-square, W.C., 
8 pm. Mr. H. E. Corke, ‘ Portraiture for 
Beginners.” 

Zoological Society, Regent's-park, N.W., 8.30 p.m. 
1. Mr. C. Tate Regan, *‘ Report on the Freshwater 
Fishes collected by the British Ornithologists’ 
Union Expedition and the Wollaston Expedition 
in Dutch New Guinea.” 2. Mr. H. W. Kew, 
“On the Nests of Pseudoscorpiones; with His- 
torical Notes on the Spinning-Organs and Observa- 
tions on the Building and Spinning of the Nests.” 
3. Mr. H. R. Hogg, “Spiders from the Montebello 
Islands.” 4. Mr. D. M. S. Watson, “ On the Skull 
of a Pariasaurian Reptile, and on the Relationships 
of that Type.” 5. Mr. F. J. Meggitt, “The Struc- 
ture and Life-History of a Tapeworm (Ichthyotenia 
jidicollis Rud.) parasitic in the Stickleback.” 6. Dr. 
W. Nicoll, ‘“ Trematode Parasites from Animals 
dying in the Zoological Society’s Gardens during 

1911-12.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 

Section of Surgery: Sub-section of Orthopædics, 
4.30 p.m. 1. Mr. J. E. H. Roberts, “Case of 
Calves Pseudo - coxalgie.” 2. Mr. M. Page, 
“ Case of Astragalectomy for a Malunited Fracture 
Dislocation of the Ankle.” 3. Mr. A. 8. Blundell 
Bankart, (a) ‘‘ Bilateral Charcot’s Disease of 
Tarsus”; (b) ‘‘ Macrodactyly and Anterior Meta- 
tarsalgia”’ ; (e) ‘‘ Recovered Birth Paralysis with 
Residual Subluxation of the Shoulder-joint ” ; 
(d) “ Ankylosis of the Temporo-maxillary Joint.” 
4. Mr. Laming Evans, “‘ Case of Scoliosis associated 
with Myopathic Paralysis.” 
Section of Pathology, 8.30 p.m. (Laboratory 
Meeting at the Lister Institute, Chelsea Gardens, 
S.W.) 1. Dr. Penfold, ‘‘ The Agglutination of Red 
Cells by Bacteria.” 2. Dr. Sherwin, ‘‘Complement- 
fixation Reactions in Eclampsia.” 3. Dr. Dalyell, 
“ The Isolation of “Certain Intestinal Anzrobes in 
Pure Culture.” 4. Dr. Ledingham, ‘‘ A Problem in 
Bacterial Variation.” 5. Dr. Arkwright, ‘‘ Obser- 
vations on Cat-distemper (so-called Show-fever).” 
6. Dr. Schütze, ‘‘ Cataphoresis Experiments with 
Leucocytes.” 

WEDNESDAY, MARCH 4...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. H. C. 
Woods, “ Travels in the Balkan Peninsula.” 

Civil Engineers of Ireland, Institution of, 35, Dawson- 
street, Dubjin, 8 p.m. 

Public Analysts, Society of, at the Chemical Society, 
Burlington House, W., 8 p.m. 1. Messrs. A. E. 
Parkes and F. Major, “The Composition and 
Analysis of Compound Liquorice Powder.” 2. Mr. 
M. C. Lamb, “The Composition of the Saline 
Matter Adhering to Certain Wet Salted Skins.” 
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3. Messrs. F..S. Sinnatt and B. J. Cramer, ‘‘ The 
Determination of Carbon Monoxide in Air.” 
4. Mr. L. M. Nash, “A Suggested Simple Method 
for the Approximate Determination of ‘Stump’ 
(Wood) Turpentine in American Gum Turpentine.” 
5. Dr. F. F. Shelley, ‘‘ Dried Carica Papaya Juice.” 

Entomological Society, 11, Chandos-street, W., 8 p.m. 

Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Dr. R. H. Forster, ‘‘ The Corbridge Excavations, 
1913.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Mr. A. R. 
Low, ‘‘ The Rational Design of Aeroplanes.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of the History of Medicine, 5 p.m. 1. Mr. 
W. Buckler and Professor R. Caton will show, 
(a) “A Find of Surgical Instruments recently 
made at Colophon in Asia Minor ” ; (b) ‘‘ Collection 
of Greek and Roman Surgical Instruments made 
by the late Dr. J. Stewart Milne.” 2. Dr. D. 
McKenzie, ‘‘ Healing Wells and Waters, with a 
Suggestion as to the Origin of the Votive Offering 
(illustrated).” 3. Dr. Parkes Weber, “Art and 
Epigram in Science and Medicine in Relation to 
Death (illustrated).’ 4. Mr. G. Corney, “Some 
Physiological Phantasies of Third Century Re- 
pute,” 5. Dr. F. H. Garrison, ‘‘ A Relic of the 
King’s Evil in the Surgeon-General’s Library 
(Washington, D.C.).” 

Section of Neurology, Section of Ophthalmology, 
and Section of Otology, 8.30 p.m. (Combined 
Meeting.) Discussion on ‘‘ Nystagmus.” 


THURSDAY, MARCH 5...Royal Society, Burlington House, W., 
4.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 
1. The Misses K. Foot and E. C. Strobell, ‘‘ Results 
of Crossing Euschistus variolarius and E. servus- 
with reference to the Inheritance of an exclusively 
Male Character.” 2. Mr. ©. F. M. Swynnerton, 
“Short Cuts by Birds to Nectaries.” 3. Mr. C. 
Kerremans, ‘‘Buprestide.” 4. Lieut.-Colonel 
Winn Sampson, “ Platypodide and Ipide from the 
Seychelles.” 5. Dr. G. Enderlein, ‘‘Scatopside 
and Simuliide.” 6. Mr. C. G. Lamb, “ Hetero- 
neuride—Milichiide.” 

Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 7.30 p.m. Miss 
C. C. Graveson, “The Sense of Humour in 
Children.” 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. H. V. A. Briscoe and H. F. V. Little, 
“A Redetermination of the Atomic Weight of 
Vanadium.” 2. Messrs. O. L. Brady and F. P. 
Dunn, “ The Isomerism of the Oximes. Part III.— 
The Hydroxybenzaldoximes.” 3. Messrs. F, B. 
Power and A. H. Salway, “The Constituents 
of the Leaves and Stems of Daviesia latifolia.” 
4. Messrs. J. J. Dobbie and J. J. Fox, ‘The 
Composition of some Mediæval Wax Seals.” 5. Mr. 
R. M. Beesley, ‘‘Experiments on the Rate of 

. Nitrification.” 6. Messrs. J. W. McBain and 
H. E. Martin, “Studies on the Constitution of 
Soap Solution. The Alkalinity and Degree of 
Hydrolysis of Soap Solutions.” 7. Messrs. J. C. 
Irvine and B. M. Paterson, (a) “The Influence of 
Configuration on the Condensation Reactions of 
Polyhydroxy Compounds. Part I.—The Constitu- 
tion of Mannitol Triacetone” ; (b) ‘‘ The Formation 
of Ethers from Mannitol. An Example of Steric 
Hindrance.” 8. Mr. C. K. Tinkler, ‘‘ The Relative 
Strengths of Ammonium and the Substituted 
Ammonium Hydroxides, as Measuréd by their 
Action on a Pseudo Base.” (Part I.) 9. Messrs. 
E. H. Rennie and A. E. Dawkins, ‘‘The Inter- 
action between Nitric Acid and Brucine in the 
Presence of Metallic Nitrates”, 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor ©. F. Jenkin, “Heat and Cold.” 
(Lecture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30.p.m. 
Mr. E. W. Maunder, “Stars and Molecules, with 

. the work of the Spectroscope in Astronomy.” 

China Society, Caxton Hall, Westminster, 8.W., 
8.30 p.m. Mr. S. W. Littlejohn, “Silk.” 

Victoria and Albert Museum, South Kensington, 
S.W.; 830 p.m. Mr. R. LI. B. Bathbone, 
Jewellery.” 

Automobile Engineers, Institution of, 13, Queen 
Anne’s-gate, S.W., 8 p.m. (Graduates’ Section.) 
Mr. W. S. Knowles, ‘‘ Aero-Engines.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Dermatology, 5 p.m. Epidiascope 
Demonstration. Dr. L. W. Sambon, ‘‘Cutaneous 
Diseases Prevalent in the West Indies.” 

Section of Balneology and Climatology, 5.30 p.m. 
Dr. J. B. Burt, ‘The Production of Osteophytes 
and Exostoses in Chronic Gout and Arthritis 
Deformans (illustrated by X-Ray Photographs and 
Pathological Specimens).”’ 

Section of Obstetrics and Gynecology, 8 p.m. 
1. Dr. T. G. Stevens, “Cast from the Unin- 
pregnated Horn of a Uterus Didelphys.” 2. Dr. 
C. Lockyer, ‘‘ Multiple Myomectomy at the 
Fifth Month of Pregnancy followed by Labour 
at Term.” 3. Dr. Victor Bonney, (a) ‘‘ An Ovarian 
Dermoid Cyst Expelled through the Rectum 
during Labour”; (b) “A Rare Case of Hernia 
into the Umbilical Cord”; (e) “Simultaneous 
Carcinomatous Growths in the Body of the 
Uterus and in the Cervix.” 4. Dr. D. Maxwell, 
(a) *‘ Fibroid Uterus Removed in the Third Stage 
of Labour”; (b) ‘‘ Defective Ossification of an 
Infant’s head.” 5. Dr. H. Williamson and Dr. 
C. Noon, “An Unusual Case of Chorionepithe- 
lioma.” 6. Dr. J. Barris, ‘‘The Treatment of 
Pregnancy complicated by Morbus Cordis by Means 
of Cesarean Section under Spinal Anesthesia.’’ 
7. Dr. T. W. Eden, ‘‘A Case of Superior Recto- 
vaginal Fistula dealt with by an Abdominal 
Operation after Preliminary Colostomy, with 
Remarks on the Operative Treatment of this 
Condition.” 


FRIDAY, MARCH 6...Royal Institution, Albemarle-street, W., 
9p.m. Rev. Canon J. O. Hannay, ‘The Stage 
Irishman.” 

University of London, University College, Gower- 
street, W.C., 5 p.m. (Creighton Lecture.) The 
Right Hon. Viscount Haldane (Lord High 
Chancellor of England), ‘‘The Meaning of Truth 
in History.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. F. E. Rainey, ‘‘ Maihak Indicator 
and Bottcher’s Power Counter.” 

British Decorators, Institute of, Painters’ Hall, 
Little Trinity-lane, E.C., 8 p.m. Mr. M. C. Cowtan, 
‘ Changes in Decorative Taste in Fifty Years.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Laryngology, 5 p.m. 

Section of Anesthetics, 8.30 p.m. Discussion on 
‘* Posture in Relation to General Anesthesia.” 


SATURDAY, MAROH 7...Royal Institution, Albemarle-street, 
W.,3 p.m. Professor Sir J. J. Thomson, “ Recent 
Discoveries in Physical Science.” (Lecture II.) 


Correction.—The name of Sir Samuel Boulton, 
mentioned by Mr. Hubert Fergusson in the dis- 
cussion on Mr. A. J. Wallis-Tayler’s paper on 
“The Preservation of Wood ” (Journal of February 
20th, 1914, page 314, column 1, line 5), was 
incorrectly reported as Sir William Boulton. 
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NOTICES. 


NEXT WEEK. 


Wepnespay, Marcu 11th, 8 p.m. (Ordinary 
Meeting.) W. B. Bortomuny, M.A., Ph.D., 
F.L.S., Professor of Botany and Vegetable 
Biology, King’s College, London, “ Bacterial 
Treatment of Peat, and its Application as a 
Fertiliser.” PROFESSOR FREDERICK KEEBLE, 
Sc.D., F.R.S., will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


I 


CANTOR LECTURE. 


On Monday evening, March 2nd, Mr. JOSEPH 
PENNELL, President of the Senefelder Club, 
delivered the third and final lecture of his 
course on “ Artistic Lithography.” 

The lecture was illustrated by a practical 
demonstration of transferring and printing a 
drawing on stone, on a press supplied by Mr. 
F. Vincent Brooks, printer to the Senefelder 
Club. 

On the motion of the Chairman, Mr. Alan S. 
Cole, C.B., a vote of thanks was accorded to 
Mr. Pennell for his interesting course. 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 


Tuesday afternoon, March 8rd; Lorp BLYTH, 
Chairman of the Colonial Section Committee, 
in the chair. A discussion on the paper by 
Sır Ropert W. Perks, Bart., on “The 
Montreal, Ottawa, and Georgian Bay Canal,” 
was held. The paper was published in the 
Journal of February 18th, and the discussion 
will appear in the next number. 


THE ALBERT MEDAL. 


The Council will proceed to consider the 
award of the Albert Medal of the Royal 


Society of Arts for 1914 early in May next, 


and they therefore invite members of the 
Society to forward to the Secretary on or before 
Saturday, March 28th, the names of sueh 
men of high distinction as they may think 
worthy of this honour. The medal was struck 
to reward ‘distinguished merit in promoting 
Arts, Manufactures, and Commerce,” and has 
been awarded in previous years as follows :— 


In 1864, to Sir Rowland Hill, K.C.B., F.R.S., 
“ for his great services to Arts, Manufactures, and 
Commerce, in the creation of the penny postage, 
and for his other reforms in the postal system of 
this country, the benefits of which have, however, 
not been confined to this country, but have extended 
over the civilised world.” 


In 1865, to his Imperial Majesty, Napoleon III., 
‘for distinguished merit in promoting, in many 
ways, by his personal exertions, the international 
progress of Arts, Manufactures, and Commerce, 
the proofs of which are afforded by his judicious 
patronage of Art, his enlightened commercial 
policy, and especially by the abolition of passports 
in favour of British subjects.” 


In 1866, to Michael Faraday, D.C.L., F.R.S., “for 
discoveries in electricity, magnetism,and chemistry, 
which, in their relation to the industries of the 
world, have so largely promoted Arts, Manufactures, 
and Commerce.” 


In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles 
Wheatstone, F.R.S., “in recognition of their joint 
labours in establishing the first electric telegraph.” 


In 1868, to Mr. (afterwards Sir) Joseph Whit- 
worth, LL.D., F.R.S., “for the invention and 
manufacture of instruments of measurement and 
uniform standards, by which the production of 
machinery has been brought to a state of perfection 
hitherto unapproached, to the great advancement 
of Arts, Manufactures, and Commerce.”’ 


In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb. R.S., Chevalier 
of the Legion of Honour, etc., ‘‘ for his numerous 
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valuable researches and writings, which have con- 
tributed most importantly to the development of 
food economy and agriculture, to the advancement of 
chemical science, and to the benefits derived from 
that science by Arts, Manufactures, and Commerce.” 


In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.L., 
‘* for services rendered to Arts, Manufactures, and 
Commerce by the realisation of the Suez Canal.” 


In 1871, to Mr. (afterwards Sir) Henry Cole, 
K.C.B., “for his important services in promoting 
Arts, Manufactures, and Commerce, especially in 
aiding the establishment and development of Inter- 
national Exhibitions, the Department of Science 
and Art, and the South Kensington Museum.” 


In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
F.R.S., “for the eminent services rendered by him 
to Arts, Manufactures, and Commerce in develop- 
ing the manufacture of steel.” 

In 1873, to Michel Eugène Chevreul, For. Memb. 
R.S., Member of the Institute of France, “for his 
chemical researches, especially in reference to 
saponification, dyeing, agriculture, and natural 
history, which for more than half a century have 
exercised a wide influence on the industrial arts of 
the world.” 

In 1874, to Mr. (afterwards Sir) C. W. Siemens, 
D.C.L., F.R.S., ‘for his researches in connection 
with the laws of heat, and the practical applica- 
tions of them to furnaces used in the Arts; and 
for his improvements in the manufacture of iron ; 
and generally for the services rendered by him in 
connection with economisation of fuel in its various 
applications to Manufactures and the Arts.” 

In 1875, to Michel Chevalier, ‘‘ the distinguished 
French statesman, who, by his writings and per- 
sistent exertions, extending over many years, has 
rendered essential services in promoting Arts, Manu- 
factures, and Commerce.” 

In 1876, to Sir George B. Airy, K.C.B., F.R.S., 
Astronomer Royal, “for eminent services rendered 
to Commerce by his researches in nautical astro- 
nomy and in magnetism, and by his improvements 
in the application of the mariner’s compass to the 
navigation of iron ships.” 

In 1877, to Jean Baptiste Dumas, For. Memb. 
R.S., Member of the Institute of France, “ the 
distinguished chemist, whose researches have 
exercised a very material influence on the advance- 
ment of the Industrial Arts.” 

In 1878, to Sir Wm. G. Armstrong (afterwards 
Lord Armstrong), C.B., D.C.L., F.R.S., “ because 
of his distinction as an engineer and as a scientific 
man, and because by the development of the trans- 
mission of power—hydraulically — due to his 
constant efforts, extending over many years, the 
manufactures of this country have been greatly 
aided,and mechanical power beneficially substituted 
for most laborious and injurious manual labour.” 

In 1879, to Sir William Thomson (afterwards 
Lord Kelvin), O.M., LL.D., D.C.L., F.R.S., “on 
account of the signal service rendered to Arts, 
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Manufactures, and Commerce by his electrical re- 
searches, especially with reference to the trans- 
mission of telegraphic messages over ocean cables.” 


In 1880, to James Prescott Joule, LL.D., D.C.L., 
F.R.S., “for having established, after most laborious 
research, the true relation between heat, electricity, 
and mechanical work, thus affording to the en- 
gineer a sure guide in the application of science 
to industrial pursuits.” 

In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., F.R.S., Professor of Chemistry in the Uni- 
versity of Berlin, “for eminent services rendered to 
the Industrial Arts by his investigations in organic 
chemistry, and for his successful labour in pro- 
moting the cultivation of chemical education and 
research in England.” 

In 1882, to Louis Pasteur, Member of the Insti- 
tute of France, For. Memb. R.S., ‘‘for his researches 
in connection with fermentation, the preservation 
of wines, and the propagation of zymotic diseases 
in silkworms and domestic animals, whereby the 
arts of wine-making, silk production, and agri- 
culture have been greatly benefited.” 


In 1883, to Sir Joseph Dalton Hooker, K.C.S.I., 
C.B., M.D., D.C.L., LL.D., F.R.S., “for the emi- 
nent services which, as a botanist and scientific 
traveller, and as Director of the National Botanical 
Department, he has rendered to the Arts, Manu- 
factures, and Commerce by promoting an accurate 
knowledge of the floras and economic vegetable 
products of our several colonies and dependencies 
of the Empire.” 


In 1884, to Captain James Buchanan Eads, “ the 
distinguished. American engineer, whose works have 
been of such great service in improving the water 
communications of North America, and have 
thereby rendered valuable aid to the commerce of 
the world.” 

In 1885, to Mr. (afterwards Sir) Henry Doulton, 
‘¢in recognition of the impulse given by him to the 
production of artistic pottery in this country.” 


In 1886, to Samuel Cunliffe’ Lister (afterwards 
Lord Masham), “for the services he has rendered 
to the textile industries, especially by the substitu- 
tion of mechanical wool combing for hand combing, 
and by the introduction and development of a ney 
industry—the utilisation of waste silk.” 

In 1887, to Hern Masusty QUEEN Victoria, “in 
commemoration of the progress of Arts, Manufac- 
tures, and Commerce throughout the Empire during 
the fifty years of her reign.” 


In 1888, to Professor Hermann Louis Helmholtz, 
For. Memb. R.S., “in recognition of the value of 
his researches in various branches of science, and of 
their practical results upon music, painting, and 
the useful arts,” 

In 1889, to John Percy, LL.D., F.R.S., “for his 
achievements in promoting the Arts, Manufactures, 
and Commerce through the world-wide influence 
which his researches and writings have had upon 
the progress of the science and practice of metal- 
lurgy.” 
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In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.B.S., “ for his discovery of the method of 
obtaining colouring matter from coal tar—a discovery 
which led to the establishment of a new and im- 
portant industry, and to the utilisation of large 
-quantities of a previously worthless material.” 

In 1891, to Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B., D.C.L., D.Sc., F.R.S., “in recognition of 
the manner in which he has promoted several 
important classes of the Arts and Manufactures, by 
the application of Chemical Science, and especially 
by his researches in the manufacture of iron and of 
steel; and also in acknowledgment of the great 
services he has rendered to the State in the pro- 
vision of improved war material, and as Chemist to 
the War Department.” 


In 1892, to Thomas Alva Edison, “ in recognition. 
of the merits of his numerous and valuable in- 
ventions, especially his improvements in telegraphy, 
in telephony, and in electric lighting, and for his 
discovery of a means of reproducing vocal sounds 
by the phonograph.” 

In 1893, to Sir John Bennet Lawes, Bart., F.R.S., 
and Sir Henry Gilbert, Ph.D., F.R.S., ‘for their 
joint services to scientific agriculture, and notably 
for the researches which, throughout a period of 
fifty years, have been carried on by them at the 
Experimental Farm, Rothamsted.” 


In 1894, to Sir Joseph (afterwards Lord) Lister, 
F.R.S., “for the discovery and establishment of the 
antiseptic method of treating wounds and injuries, 
by which not only has the art of surgery been 
greatly promoted, and human life saved in all parts 
of the world, but extensive industries have been 
created for the supply of materials required for 
carrying the treatment into effect.” 


In 1895, to Sir Isaac Lowthian Bell, Bart., F.R.S., 
“in recognition of the services he has rendered to 
Arts, Manufactures, and Commerce by his metal- 
lurgical researches and the resulting development 
of the iron and steel industries.” 

In 1896, to Professor David Edward Hughes, 
F.R.S., “in recognition of the services he has 
rendered to Arts, Manufactures, and Commerce 
by his numerous inventions in electricity and 
magnetism, especially the printing telegraph and 
the microphone.” 

In 1897, to George James Symons, F.R.S., “ for 
the services he has rendered to the United King- 
dom by affording to engineers engaged in the water- 
supply and the sewerage of towns a trustworthy 
basis for their work, by establishing and carrying 
on during nearly forty years systematic observa- 
tions (now at over 3,000 stations) of the rainfall 
of the British Isles, and by recording, tabulating, 
and graphically indicating the results of these 
observations in the annual volumes published by 
himself.” 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For. Memb. R.S., “in recognition of his 
numerous and most valuable applications of 
Chemistry and Physics to the Arts and to Manu- 
factures.” 
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In 1899, to Sir William Crookes, O.M., F'B.S., “for 
his extensive and laborious researches in chemistry 
and in physics—researches which have, in many 
instances, developed into useful practical applica- 
tions in the Arts and Manufactures.” 

In 1900, to Henry Wilde, F.R.S., “for the dis- 
covery and practical demonstration of the indefinite 
increase of the magnetic and electric forces from 
quantities indefinitely small—a discovery now used 
in all dynamo machines—and for its application 
to the production of the electric searchlight, and 
to the electro-deposition of metals from their 
solutions.” 

In 1901, to His Masesty Kine EDWARD VII., 
“in recognition of the aid rendered by His Majesty 
to Arts, Manufactures, and Commerce during 
thirty-eight years’ Presidency of the Society of 
Arts, by undertaking the direction of important 
exhibitions in this country, and the executive 
control of British representation at International 
Exhibitions abroad, and also by many other 
services to the cause of British Industry.” 

In 1902, to Professor Alexander Graham Bell, 
‘for his invention of the telephone.” 


In 1903, to Sir Charles Augustus Hartley, 
K.C.M.G., “in recognition of his services, extend- 
ing over forty-four years, as Engineer to the Inter- 
national Commission of the Danube, which have 
resulted in the opening up of the navigation of 
that river to ships of all nations, and of his similar 
services, extending over twenty years, as British 
Commissioner on the International Technical 
Commission of the Suez Canal.” 

In 1904, to Walter Crane, “in recognition of the 
services he has rendered to Art and Industry by 
awakening popular interest in Decorative Art and 
Craftsmanship, and by promoting the recognition 
of English Art in the form most material to the 
commercial prosperity of the country.” 

In 1905, to Lord Rayleigh, O.M., D.C.L., Se.D., 
F.R.S., “in recognition of the influence which his 
researches, directed to the increase of scientific 
knowledge, have had upon industrial progress, by 
facilitating, amongst other scientific applications, 
the provision of accurate electrical standards, the 
production of improved lenses, and the develop- 
ment of apparatus for sound signalling at sea.” 


In 1906, to Sir Joseph Wilson Swan, M.A., 
D.Sc., F.R.S., “for the important part he took in 
the invention of the incandescent electric lamp, 
and for his invention of the carbon process of 
photographic printing.” 

In 1907, to the Earl of Cromer, O.M., G.C.B., 
G.C.M.G., K.C.S.I., C.I.E., “in recognition of his 
pre-eminent public services in Egypt, where he has 
imparted security to the relations of this country 
with the East, has established justice, restored 
order and prosperity, and, by the initiation of great 
works, has opened up new fields for enterprise.” 

In 1908, to Sir James Dewar, M.A., D.Sc., LL.D., 
F.R.S., “ for his investigations into the liquefaction 
of gases and the properties of matter at low tem- 
peratures—investigations which have resulted in 
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the production of the lowest temperatures yet 
reached, the use of vacuum vessels for thermal 
isolation, and the application of cooled charcoal to 
the separation of gaseous mixtures and to the pro- 
duction of high vacua.” 


In 1909, to Sir Andrew Noble, K.0.B., D.Sc., 
D.C.L., F.R.S., “in recognition of his long-con- 
tinued and valuable researches into the nature and 
action of explosives, which have resulted in the 
great development and improvement of modern 
ordnance.” 

In 1910, to Madame Curie, “ for the discovery of 
radium.” 

In 1911, to the Hon. Sir Charles Algernon 
Parsons, K.C.B., LL.D., D.Sc., F.R.S., “for his 
experimental researches into the laws governing 
the efficient action of steam in engines of the 
turbine type, and for his invention of the re-action 
type of steam turbine, and its practical application 
to the generation of electricity and other purposes.” 


In 1912, to the Right Hon. Lord Strathcona and 
Mount Royal, G.C.M.G., G.C.V.0., LL.D., D.C.L., 
F.R.S., “ for his services in improving the railway 
communications, developing the resources, and 
promoting the commerce and industry of Canada 
and other parts of the British Empire.” 

In 1913, to His Masesry Kina Grorce V., “in 
respectful recognition of His Majesty’s untiring 
efforts to make himself personally acquainted with 
the social and economical conditions of the various 
parts of his Dominions, and to promote the pro- 
gress of the Arts, Manufactures, and Commerce in 
the United Kingdom and throughout the British 
Empire.” 


PROCEEDINGS OF THE SOCIETY. 


TWELFTH ORDINARY MEETING. 

Wednesday, March 4th, 1914; Sır WILLIAM 
Martin Conway, M.A., F.S.A., F.R.G.S., in 
the chair. 


The following candidates were proposed for 

election as members of the Society :— 

Becher, Alfred Read, 41, Collingham-place, S.W. 

Heath, Cuthbert Eden, 47, Portman-square, W. 

Jim Boon Hugh, Bentong, Pahang, Federated 
Malay States. 

Lancaster, John, Auchenheath, Lanarkshire, Scot- 
land. 

May, William Arthur, 3, Wellington-street, Strand, 
W.C. 

O’Brien, Thomas H., E.M., Stag Cañon Fuel 
Company, Dawson, New Mexico, U.S.A. 

Takeo, Toshisuke, M.E., M.Am.Soc.M.E., Karatsu 

_ Iron Works, Karatsu, Hizen, Japan. ; 


The following candidates were balloted for 
and duly elected members of the Society :— 


Flagg, Stanley Griswold, Jun., 1421, Chestnut- 
street, Philadelphia, Pa., U.S.A. 
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Jeffrey, William, 13, St. James’s-court, Buckingham- 
gate, S.W. 

Kellas, Alexander Mitchell, B.Sc., F.C.S., 4, St. 
Mark’s-crescent, Regent’s Park, N.W. 7 

Kuwada, Gompei, Osaka Gas Company, Osaka, 
Japan. 

Lalljee, Yoosuf I. A., 9, Green-street, Fort, Bombay, 
India. 


Tar CHarrman (Sir William Martin Conway), 
in introducing the reader of the paper, com- 
mented upon his excellent qualifications for the 
preparation of such a paper as that about to be 
read. Mr. Woods had travelled in Turkey and the 
Balkan States not once but many times. He had 
travelled in those parts under the old Turkish 
régime, prior to the re-establishment of the 
Constitution by Abdul Hamid in 1908. The 
author’s paper was not only of interest on 
account of the extensive journeys he had made, 
but because the countries he had traversed 
presented many important problems of a political 
character, although, naturally, such problems did 
not lend themselves to discussion on this occasion. 


The paper read was— 


TRAVELS IN THE BALKAN 
PENINSULA. 
By H. Cuarues Woops. 

I am here to-night to address you upon a 
subject in which I think we must all have been 
intensely interested during the last few months. 
Throughout the last decade, and more espe- 
cially since the re-establishment of the Turkish 
Constitution in the year 1908, the political 
situation in the Near East must have been 
deeply engaging the attention of the Govern- 
ment of this country and of those Powers which 
make up the European groups known respec- 
tively as the Triple Entente and the Triple 
Alliance. Under these circumstances my object 
is to endeavour, for the very short time at my 
disposal, to interest you in some of the things 
which have come to my notice during my travels 
in the Balkan Peninsula, and to describe a few 
of the factors which caused, or have resulted 
from, the recent wars. If I burden you with 
what you feel to be superfluous military infor- 
mation, or if I trespass upon what is here, I 
believe, the forbidden field of politics, I would 
now apologise in advance for so doing, and ask 
you to remember that everything in the Near 
East depends upon the military power of the 
countries of which I shall speak, and also to 
believe that it is practically impossible entirely 
to avoid political questions when speaking of 
peoples who live, and die, for political aspira- 
tions. 


March 6, 1014. 


As my paper covers a very wide area of 
country, and as it is impossible to avoid a 
certain number of statistics, I have divided my 
remarks into four separate parts— 

(1) A general geographical description of the 
Balkan Peninsula. 

(2) A more detailed description ofthe countries 
which it contains. 

(83) A very brief outline of the causes and 
results of the two Balkan Wars. 

(4) An account of some of my personal 
experiences in Albania—a country which is, 
perhaps, less visited by British tourists than any 
other quarter of Europe. 

The Balkan Peninsula is the most easterly 
and the most irregular of the three southern 
prongs which Europe throws down into the 
sea. If we exclude Roumania, the peninsula— 
which contains Servia, Montenegro, Albania, 
Greece, Bulgaria, and what remains of European 
Turkey, besides the Austrian provinces of Bosnia 
and Herzegovina—is practically separated from 
the rest of Europe by the lower reaches of the 
Danube and by the Save, which flows into that 
river at Belgrade. i 

Considerable areas of the whole territory are 
mountainous. With the exception, however, 
of the main Balkan range, which extends from 
Cape Emine on the Black Sea to the River 
Timok in Servia, and of the Rhodopes, which 
run practically from the valley of the Maritza 
(just to the south of Adrianople) to the valley 
of the Struma, the mountains of the peninsula 
exist rather as a series of disconnected groups 
than in any regular ranges. 

The rivers, too, are most confusing. Streams 
which one would think should flow east, turn 
suddenly north, or west, or vice versa. Thus, 
the great Maritza, which rises in the Muss- 
Alla group near the Bulgaro-Servian frontier, 
after flowing eastward across the great plain 
of Eastern Roumelia, instead of continuing its 
course towards the Black Sea, turns suddenly 
southwards at Adrianople, and empties its vast 
volume of water into the Ægean near the port 
of Dédé Agatch, which now belongs to Bulgaria. 
Again the Struma, which rises near Radomir in 
Bulgaria, bores through the Rilo Mountains—a 
continuation of the Rhodope Range—and flows 
into the Ægean Sea between the towns of 
Kavala and Salonika. The Vardar and the 
Morava, the former emptying itself into the 
Gulf of Salonika and the latter flowing into 
the Danube, run in opposite directions down 
valleys, the common summit of which may be 
said to be near Uskub. 
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Having thus alluded to a few of the geogra- 
phical factors which so greatly influence the 
lines of communication in the Balkan Peninsula, 
I will now briefly touch upon some of the 
conditions prevailing in the countries which, 
until recently, have been engaged in two of the 
most wonderful campaigns of modern military 
history. 

Let us begin with Servia. The kingdom 
which, prior to the war, had an area of nearly 
19,000 square miles, and a population of less 
than three million souls, occupies a position of 
immense strategical importance. It is on the 
direct highway from west to east. No railway 
unites Constantinople or Salonika with the 
Western World without passing through the 
dominions of King Peter. 

The Servians are a Slav people. Slighter in 
physique and perhaps more wiry in build, they 
do not exactly resemble the Bulgarians, who 
undoubtedly still betray many Turanian charac- 
teristics. The great majority of the people live 
in the country rather than in the towns. 
Largely owing to the fact that there is no 
native artisan class, manufactures have not 
been developed on a large scale. Consequently, 
whilst Servia exports large numbers of pigs and 
cattle, her people rely for many of the neces- 
saries of life upon manufactured goods imported 
from Austria and other foreign countries. In 
this lies the key of the reason why the national 
existence of Servia largely depends upon whether 
the new outlet to the sea obtained through the 
Greek port of Salonika is satisfactory or not. 
Should difficulties arise in this direction, the 
trade of Servia, and especially the export of live 
animals, will either be hampered in the future, 
as it has been in the past, or another war may 
be fought for Salonika or for the possession of 
a Servian port upon the Adriatic. 

Belgrade, the capital, is built largely on the 
sides of a hill at the apex of a triangle, two 
sides of which are formed by the rivers Danube 
and Save. As a matter of fact, after leaving 
Semlin the train actually steams across the 
long iron bridge which spans the Save and joins 
Hungary with the Servian capital in some eight 
minutes. As one stands in Belgrade and looks 
towards the west and north, it is difficult to 
believe that the country on the opposite bank 
of these two great rivers is actually territory 
ruled by a government so heartily disliked by 
every Servian. 

Prior to the war, the area of the kingdom of 
Montenegro was but little over 3,600 square 
miles, z.e., slightly more than twice the size of 
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Lancashire, and the population approximately 
amounted to 200,000 souls. Cettinje, the capitgl, 
would in any other country be little more 
than a village. Its population only numbers 
about 4,000 souls. Although the country 
possesses two Houses of Assembly, the rule of 
King Nicholas is, for all practical purposes, 
absolute. In the past, in his own words, His 
Majesty has been the “ruler and father of his 
people.” 

The country is poor and derives most of its 
revenue from land taxes, customs, and mono- 
polies. In the past, Russia has contributed an 
annual subsidy of £40,000 towards the expenses 
of the State. When I was in Cettinje in 
the autumn this subvention had been sus- 
pended, but nothing definite had been decided 
as to its future and renewed provision. Austria 
subscribes about £850 annually as a subsidy 
for the conveyance of the mails from Cattaro to 
Cettinje. 

With regard to Greece, I do not propose to 
give any historical or geographical facts. 
Sufficient is it to say that during the last three 
years, largely owing to the energy of Mr. 
Venezelos, the whole governmental system of 
the country has been regenerated. The army 
and navy have been completely reformed. 
The military prestige of the ccuntry—entirely 
lost during the war of 1897—has now been 
re-established. The Greek Military League, 
which ruled the country from August, 1909, 
until the spring of 1910, may have been 
somewhat violent in certain of its decrees, 
but it has undoubtedly been the means 
of creating a new situation in the Hellenic 
kingdom. 

Prior to the war, the area of the kingdom of 
Bulgaria was approximately 38,000 square miles 
(about 6,000 miles larger than Ireland). Since 
the liberation of the Principality in 1878 the 
prosperity of the State has gradually increased. 
For twenty-five years the reign of King Ferdi- 
nand, who arrived in Bulgaria in 1887, was one 
Series of successes. Between the years 1905 
and 1910—the date of the last census—the 
population, which before the war amounted to 
4,329,108 souls, became greater by nearly 
300,000. Whilst in the year 1887 there were 
no railways in Bulgaria proper, the country 
now possesses some 1,200 miles of line, besides 
nearly 200 under construction. Again, in the 
year 1887, soon after the fusion of the Bulgarian 
and Eastern Roumelian armies, the combined 
strength of the two forces did not exceed 
100,000 men. í 
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With regard to education, too, Bulgaria has 
advanced by leaps and bounds. At present, 
national schools, in which education is free 
except for children of rich parents, exist 
throughout the country. The capital—at the 
time of the liberation little more than a collec- 
tion of mud-huts—is now a prosperous modern 
city. As late as the year 1887 Sofia was 
estimated to have a population of about 20,000, 
whilst to-day its inhabitants number over 
100,000 souls. 

With regard to Albania—Europe’s newest 
Principality — it is impossible at present to 
give any statistical facts. For the moment 
even the frontiers have not been definitely 
defined, and no census of the population has 
been taken. It is enough to say, therefore, 
that the country is bounded on the north by 
Montenegro, on the east by Servia and Greece, 
on the south by Greece, and on the west by the 
Adriatic. Whilst from north to south the new 
Principality has an approximate length of 180 
miles, its width from east to west, measured 
in the broadest part, is about 85 miles. The 
country is made up of rugged mountains, some- 
times intersected or bordered by fertile plains. 
Whilst at the time of my visit just before 
Christmas the Principality was ruled by a 
number of separate governments, the most 
important of which were those of the Great 
Powers at Scutari, of Essad Pasha at Durazzo, 
and of Ismail Kemal Bey at Avlona, the country 
has now been at least temporarily more or less 
united under one régime. The people—some 
of whom are Mohammedans, some Roman 
Catholics, and some members of the Orthodox 
Church — are brave, warlike, hospitable and 
honourable, according to their code. 

Turning to the question of Turkey, it is un- 
necessary, I think, for me to produce here 
statistical information which can be obtained 
by those who require it from various books 
which are published on such subjects. The 
Turks, who have now lost a large proportion 
of their European dominions, are like an army 
of occupation in their own country. They often 
do not understand the spirit or even the language 
of their subject-peoples. 

Constantinople was to me the beginning of 
the East. There is no more beautiful scene 
than that which confronts the traveller as he 
approaches the Turkish capital from the Sea of 
Marmora. On the left the quaint old walls 
extend at intervals from the Seraglio Point to 
the Seven Towers. On the right the minarets 
and cypress trees of Scutari lend beauty to the 
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scene. In the centre of the panorama the 
Bosphorus leaves the Sea of Marmora to wend 
its way thence to the Black Sea. As the ship 
rounds the Seraglio Point and enters the Golden 
Horn, the wonderful diverse shipping lying in 
the port becomes visible. 

Three towns, not one city, make up Constanti- 
nople. First, Stambul, the city of Constantine ; 
- second, Galata and Pera, which latter district is 
inhabited by all the more important Europeans 
domiciled in the capital; and third, Scutari, on 
the Asiatic side of the Bosphorus. 

As it is quite impossible for me to give any 
adequate account of Constantinople, its beauties, 
its-mysteries, and its charms, and as many of my 
friends to-night probably know this magnificent 
gem of beauty better than I do myself, I will 
simply show you a few pictures of the city, 
which will, I think, give you a better idea of it 
than any words which I can use. 

With regard to the causes and results of the 
two recent wars, time and the danger of becoming 
deeply engaged in a political discussion forbid 
my dealing fully with burning and interesting 
questions, of which, unfortunately, we shall not 
hear the last for many a day. It is sufficient to 
say, therefore, that the first war would have 
never occurred, or at least that it would probably 
not yet have occurred, had the Young Turks 
made any endeavours to introduce in Macedonia 
and in Albania even some of the reforms by 
the promise of which they at first secured, not 
only the goodwill of Europe, but also of the 
subject-races of the Ottoman Empire. As far 
as the second war is concerned, that would 
certainly not have taken place had the Allies, 
one and all, displayed a greater spirit of 
moderation, and had in particular one Great 
Power carried out her obligation of acting as 
mediator between two Balkan countries, in both 
of which at a given moment she possessed the 
greatest influence. 

Turning to the results of the war, it is not 
possible for me to do more than to give you a 
brief outline of the sacrifices which have been 
made by the various countries engaged, and 
to show you, upon a map which I have had 
specially prepared for this paper, the changes 
of frontier which have been effected by the two 
campaigns. As figures in the Orient must 
always be taken as approximate, I would 
request you to believe that I have endeavoured 
to be as correct as possible, and also ask you to 
be lenient in criticising any estimates which I 
have made. I have purposely omitted Roumania 
because, whilst her action against Bulgaria 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


— ~ 


~ 


`~ 


358 


practically brought about the result of the 
second war, her troops did no actual fighting 


whatever. 
1, TURKEY. 


Probable number of troops 
engaged, 500,000. 

Losses impossible to estimate. 

European provinces lost as indicated by the 
map. 


actually ever 


2. BULGARIA. 
Number of troops engaged in first 


war : ; f : say 600,000 
Number of casualties in first war „ 100,000 
Number of troops engaged in 

second war. f „ 350,000 
Number of casualties in second war ,, 50,000 


New frontiers as shown on map. 

Area of territory annexed, about 8,650 square 
miles. 

Population of territory annexed, about 700,000 
souls. 

Area of territory lost to Roumania, about 3,088 
square miles. 

Population of territory lost to Roumania, about 
800,000. 

Ə. SERVIA. 

Number of troops engaged in the first war 
(including 8rd Ban or Militia), about 400,000 
men. 

Number of casualties in the first war not yet 
officially calculated. Rough estimate, 50,000. 

Number of troops engaged in the second war, 
every available man. 

Number of casualties in the second war not yet 
calculated. 

New frontiers as shown on the map. 

Area of territory annexed and its population. 
—The country is practically doubled in size. 
The population has been increased from less 
than 8,000,000 to about 4,500,000 souls. - 


4, MONTENEGRO. 
Number of trcops engaged in 
the first war 
Number of casualties in the 
first war . : 
Number of troops engaged in 


at most 80,000 


nearly 9,500 


the second war. 10,000 
Number of casualties in the 
second war over 900 


New frontiers as shown on the map. 
Area of territory annexed and its population. 
—Montenegro has practically doubled its size 
and population. 
: 5. GREECE. 
Number of troops engaged in the first 


war . i 100,000 


N 


354 


Number of casualties in the first war 20,000 
Number of troops engaged in the 

second war . i 180,000 
Number of casualties in the second 

war . ` 25,000 


New frontiers as shown on the map. 


Area of territory annexed and its population. 
—Area and population will be practically 
doubled if the Ægean Islands are retained by 
Greece. 


The above figures, which, so far as the former 
Allies are concerned, are probably exaggerated, 
or which, to say the least of it, include every 
old man and young boy who performed the 
smallest military duty, are sufficient to prove 
that Bulgaria, who undoubtedly accomplished 
very much the hardest work in, and who pro- 
vided the greatest number of troops for, the first 
war, has gained by far the least from a cam- 
paign which could never have been thought of, 
begun, or carried out without her co-operation. 
Whether, and if so, when, she will be able to 
redeem her position of predominant strength in 
the Balkans, and how long her new enemies 
will remain allied together, are questions which 
the future trend of events alone will prove. 

Turning to my experiences in the Balkan 
Peninsula, time forbids my more than touching 
upon one or two of the many interesting inci- 
dents of which I have been the cause, or in 
which I have played a part. I well remember 
a few days before my departure for my first 
journey into the interior, now many years ago, 
that a friend asked me if I had purchased a 
stove, hams, bacon, milk, jam, and many other 
things. I told him I had only arranged for my 
guide. This worthy dragoman had promised to 
secure everything, and done nothing. Conse- 
quently, the one and only course open to me 
was to buy, borrow, or steal everything—from 
a cooking-stove to a tin of milk, 

The bargaining which has to be carried out 
before a journey in the interior can be under- 
taken is long and often most tedious. Having 
sent for the horse proprietor, the next difficulty 
is to decide upon a mode of transport. If the 
weather is fine and not too hot a saddle-horse 
is preferable, with a cart or pack-horses for 
luggage. The roads are always bad, but 
carriages, if they can travel at all, are always 
the quicker method of moving, for at times you 
are sure to be able to trot slowly, whilst on a 
Tarkish horse this is hardly ever possible. 

As my journey in Albania is the most recent 
which I have made — I only left Avlona on 
November 28th—I will now proceed to show 
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you a few slides taken in Europe’s latest 
Principality. But before I begin to describe 
this journey I will briefly tell you the way in 
which one reaches a country which is only 
three days distant from London, but which is, 
perhaps, the quarter of Europe less visited by 
tourists than any other. 

If we ignore the routes by which Albania can 
he entered by a difficult land journey through 
Servia or Greece—routes which, if followed at 
the present moment, would certainly render 
the traveller a highly-suspected person on his 
arrival in Albania—there are two main highways 
by which the would-be tourist can reach the 
Albanian coast. They are by way of Austria 
and Italy respectively. If the former route be 
chosen, the traveller will probably, like myself, 
go to Scutari by way of Montenegro, and thence 
down Lake Scutari by way of a daily steamer 
which plies upon that magnificent mountain- 
bordered reach of water. If, on the other hand, 
the Italian route be chosen, he will probably 
decide to disembark either at Avlona or at 
Durazzo. 

As the steamer which carried me down the 
lake dropped anchor at the very foot of Tara- 
bosh and at about three miles distant from the 
town of Scutari, the ripple of the oars of the 
native boats destined to convey passengers 
ashore could be heard growing ever more and 
more distinct. Once the boats had arrived, 
men, women, animals, and baggage were all 
hustled over the ship’s side and huddled to- 
gether in completely Oriental fashion. My 
nearest neighbour was a peaceful goat and my 
vis-a-vis its owner, who looked as if she had 
tramped many a mile before embarking on a 
journey which seemed not yet to be ended. 

Under the light of the stars we rowed ashore. 
No sound was heard but the melodious wailing 
chant of the gipsy oarsmen, or the derisive 
jeers of those who for the moment propelled 
the winning boat. Nearer and nearer came the 
twinkling lights of the harbour, into which, 
owing to the lack of water, steamers can 
seldom actually enter. Less and less distant 
in the darkness, too, became the outline of the 
all-preponderating, rock-like Tarabosh. As one 
sat there in the calm and mystery of the night, 
it was indeed difficult to believe that such 
surroundings were so lately the scene of so 
desperate a war. The town itself, which has 
been under the control of Europe since the 
month of May, has been divided into five mili- 
tary areas, in each of which one of the five 
Great Powers is responsible for the maintenance , 
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of good order. Albanians desirous of entering 
the city from the surrounding country are 
obliged to deposit their rifles and ammunition 
in guard houses or “cloak rooms ” established 
on the outskirts of the town for that purpose. 
At the present’ moment Scutari seems to be 
a little Europe. The flags of the five Great 
Powers, arranged in order of the seniority of 
the commanders of the military detach- 
ments, float peacefully above the citadel which 
dominates the town. 

Whilst, in a general sense, it’ may be said 
that the principal and most immediate object 
of those charged with the management of the 
town has been to avoid political difficulties, 
there are two branches of the administration 
which, if expanded and enlarged, may be of real 
future service to the country. They are the 
gendarmerie and the police. Made up of two 
squadrons—the one led by a Moslem and the 
, Other by a Christian officer—the gendarmerie 
consists of sixty men. The police, who number 
about forty-five all told, are used as prison 
warders or to perform the duties which 
would naturally devolve upon men of their 
profession. 

At the time of my visit the whole town 
swarmed with refugees, whilst a large number 
of mosques were being used as temporary 
shelters ; the remainder of these poor creatures 
—many of whom had lost everything except 
the clothes they wore—were quartered in 
barracks, some of which were roofless. Whole 
families, or the inhabitants of complete villages, 
might be seen squatting together, or eagerly 
eating the ration of maize bread which was 
provided for them by the representatives of the 
Austrian and the Italian Governments in 
Scutari. 


DISCUSSION. 

H.E. THE GREEK MINISTER (Mr. Joannes Gen- 
nadius) observed that not having had the good 
fortune to follow Mr. Woods in his journeys, he 
could add nothing to the very interesting account 
presented in the paper. The political aspects of 
the countries visited were not matters for dis- 
cussion in that place, and he in particular was 
precluded from any comment upon them. He 
desired, however, to thank the author for his 
paper. 


H.E. THE MINISTER FoR Burceara (Mr. M. I. 
Madjaroff) remarked that Mr. Woods was one of 
very few Englishmen who had shown eagerness 
and energy in making the Balkan countries known 
among the British people, so frequently interested 
in Eastern affairs. He had been delighted by the 


paper. 
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Miss M. E. Durma{m, who had spent the greater 
part of the last three years in Albania, desired to 
instance the way in which the Mohammedans and 
Christians in that country appeared to be uniting. 
A great number of villages in the neighbourhood of 
Scutari had been burnt and plundered by troops 
during the recent war, and in one of these villages 
she had found the people in a very destitute and 
miserable condition. As soon as it was possible, 
however, the people from the hills, although differ- 
ing in faith, came down with twenty yoke of oxen 
and ploughed the land and sowed it, supplying the 
villagers with bread until the crop had grown. This 
she regarded as a touching example of the unity to 
which she had referred. Sufficient money being 
found to provide the inhabitants with tiles 
for the roofing of their houses, this village 
managed, although one among a few, to pull 
satisfactorily through the ruin caused by the war. 
Another factor of interest in a country now 
rendered specially interesting was the effort made 
by the people of Albania to obtain some sort of 
education ; this tendency she had discovered ten 
years ago when visiting the southern part of the 
country. Under Turkish government, education 
had been strictly forbidden, and if a man were found 
to be reading a newspaper printed in the Albanian 
language he would receive fifteen years’ imprison- 
ment. The Albanians were in consequence held 
back, the only education they could get being 
that obtained in foreign schools. Mr. Woods’ 
dragoman, Marco, had received a sentence of 
fifteen years’ imprisonment for reading a news- 
paper, and was only saved from serving the 
period by the intervention of the Greek Consul, for 
whom he had worked. As a matter of fact, the 
man had merely exhibited two or three foreign 
papers, among which was an Albanian one, on the 
table of a little restaurant kept by him. He had, 
however, been imprisoned for a year before the 
agitation on his behalf was successful, and the 
affair left him ruined. Another matter to which 
the speaker referred was the avidity with 
which both Mohammedans and Christians bought 
up the publications of the Foreign Bible 
Society. The Turkish Government relaxed its 
restrictions in the case of this society, 
and permitted them to sell their publications. 
The Book of Genesis, for instance, sold most 
readily to both Christians and Mohammedans, 
because it was in the language of the country. 
In another instance, seventy copies of the Gospels 
were sold to Mohammedans. The foregoing in- 
cidents, the speaker felt, indicated that, with time 
and patience, the Albanian people might develop 
into a united nation. 


THE CHAIRMAN, in proposing a vote of thanks 
to the author, remarked that H.E. the Servian 
Minister (Mr. M. Boschkovitch) was amongst those 
present, but he had asked to be excused from 
taking part in the discussion. Mr. Woods had 
afforded by his paper some idea of the character 
,of the numerous and different races of people in the 
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Balkan countries, countries which in some places 
“were barren and bleak and in others very fertile. 
He felt that to have travelled as extensively as the 
author had done, and to have brought back such 
clear information of interest and value to his 
fellow-countrymen, was to have done good service. 


The vote of thanks having been put to the meet- 
ing and carried, the proceedings were brought to 
a Close. 


THE TRADE OF ROME FOR 1912. 


Rome, the chief town in the consular districts 
and capital of the kingdom, is more of a financial 
centre than an industrial or commercial one, its 
productive powers having been up to the present 
very scanty. Hitherto its principal industry, if so 
it may be called, has been that of catering for 
foreign visitors, and this seems to have been 
profitable, judging from the large number of 
registered hotels and boarding - houses, which 
according to the last consular report amount to 
168 in a city of 551,561 inhabitants, irrespective of 
other very numerous unregistered private boarding- 
houses. Strenuous attempts have been made to 
convert Rome into a productive centre, but the 
process is hampered partly by the high cost of 
living and heavy house rents, which have con- 
tributed to raise the scale of wages demanded by 
local workmen who are to a large extent unskilled, 
not having had the training opportunities afforded 
by other industrial centres and districts in Lom- 
bardy or Piedmont. Moreover, another grave 
obstacle lies in the fact that, notwithstanding the 
vicinity of Rome to the sea, there is no means of 
regular transport up the river, as in other large 
European capitals. Endeavours have been made 
to provide funds for building a harbour at Ostia 
and large bonded warehouses are being constructed, 
but matters are still progressing slowly and await- 
ing completion and development. At present the 
greater part of the commodities imported into 
Rome is carried overland by rail as well as by carts 
from neighbouring districts—hence the necessity of 
Opening a direct railway line to the coast. In the 
value of the imports the United Kingdom now 
occupies the second place (Germany, of course, 
ranking first) instead of France, which has sunk 
to the third place. The British Consul, how- 
ever, adds the important fact that if British 
imports into his district vid Civita Vecchia were 
taken into account the United Kingdom would 
rank first, principally on account of the coal trade. 

One of the most important and flourishing in- 
dustries of the Roman consular district, which are, 
of course, mainly agricultural, is the production of 
beet-root sugar, which is in the hands of three im- 
portant companies able to purchase all the crops 
and thus control the market. The consumption is 
increasing, but the industry is heavily burdened 
with taxation, and the retail price is thus very 
high, i.e., 74d. per English pound. 

The reclaiming of the Pontine marshes, that 


vast tract of land stretching from Velletri to the. 
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sea-coast of Terracina, which formed the subject of 
careful studies and successful attempts in the 
remote past, has since 1800 been abandoned, and 
now the greater part of the land is under water. 
The important question of the sanitation of the 
district was brought before the Italian Parliament 
not long since, and £200,000 sterling was voted as a 
first outlay towards the draining of the Pontine 
swamps, a work which, of course, will take much 
time and involve considerable expenditure. A 
Royal Commission has been appointed to study 
and report on the best means of accomplishing the 
great work. It is the intention of the Govern- 
ment to extend to the Pontine district the special 
provisions in favour of agriculture set forth in the 
Act dealing with the Agro Romano, the former 
unhealthy belt of land which surrounded Rome 
and rendered it a prey to malaria. 


MINERAL PRODUCTION 
IN 1912, 


The methods of collecting the returns of mineral 
production in India, though admittedly not entirely 
satisfactory, are becoming more precise, and the 
machinery employed for the purpose every year 
more efficient. It is highly satisfactory to note 
the very marked increase in the value of the 
mineral production of 1912 over that of all 
preceding years, the figures exceeding those for 
1911 by over a million and a quarter sterling in 
value, or a rise of nearly 17 per cent. There have 
been increases in the value of the outturn of most 
of the principal products, such as coal, petroleum, 
manganese, salt, mica, wolfram, iron ore and 
monazite, while in the case of only two important 
minerals, lead and jadeite, has there been any 
noteworthy decrease, the falling-off in the latter 
being due to political disturbances in China. 

Viewing the minerals individually, the most 
important rise is traceable in the case of coal, 
which accounts for considerably more than half 
the total increase, namely, the sum of £807,749, 
corresponding to an increase of 32:2 per cent. over 
the value of the outturn of the preceding year, 
There was a considerable rise in pit’s-mouth value, 
and the total amount produced reached nearly 
14,700,000 tons, or almost 16 per cent. more than 
was won in the previous year, and nearly 2,000,000 
tons more than during the famous boom of 1908. 

There was a slight increase in the amount of coal 
exported during the year under review, from which 
it is clear that the increased amount produced 
in 1912 over that of 1911, amounting as it did to 
nearly 2,000,000 tons, must have been absorbed by 
the country. Of this increased consumption the 
Indian railways are responsible for rather more 
than one-fifth, so that the balance of increase of 
14 million tons must have been employed in other 
industries, an indication of remarkably rapid 
industrial expansion. 

The rise in the imports of coal was considerable, 
namely, from 340,106 tons, including coke and 
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patent fuel, in 1911, to 611,732 tons in 1912. This 
is no doubt attributable to the increased use 
by steamships of coal other than Indian. There 
are marked increases in the amount of Natal, 
Japanese and Australian coal imported, and a 
decrease in the imports from England. 

In the output of gold there was a slight rise, 
amounting to nearly 14 per cent., during the year 
under review. Work has ceased in Dharwar, but 
the reduction on this account was more than 
compensated for by the increased yield in Mysore, 
which is, of course, the principal source of supply. 
Graphite has suffered extinction during the year, 
owing to the closing down of the only Indian mine 
(in Travancore). Both in Orissa and Singbhum 
there was a considerable increase in the amount of 
iron ore produced; the rapid rise in the value of 
the output from a little under £10,000 in the year 
1910 to nearly £50,000 in the year under review 

» furnishes evidence of the activity of the Tata and 
the Bengal Iron and Steel Companies. There was 
a decrease of nearly 10,000 tons in the amount of 
lead ore and slag produced in Burma during the 
year under review; this amounts to a decline of 
nearly 27:7 per cent. Owing, however, to the 
average price of lead during the year having been 
over £18 per ton, the decline in value, amounting 
to £28,290, represents a percentage of only a little 
under 16. 


In manganese ore the figures for the year before f 


last recorded a fall of 10 per cent. in quantity and 
234 per cent. in value, as compared with those of 
1910. In 1912, however, this falling-off was more 
than made good by a rise of over 36 per cent. in 
the value of the outturn, while at the same time 
there was a slight fall in the amount produced, 
though improved prices may lead to increased 
output during the present year. Monazite has 
now taken an important place in the list of 
minerals of economic value produced in India. At 
present it is worked only in Travancore, but the 
export has risen from £24,044 in value in 1911 to 
£41,419 in 1912. The output of Indian petroleum 
continues to increase steadily, and during last year 
exceeded by nearly 16 million gallons the highest 
output previously recorded, namely for the year 
1909. The amount won during 1912 was over 
249 million gallons, valued at £975,278. The 
imports of kerosene oil, on the other hand, 
exhibited a decline from those registered in 1911. 
The output of ruby, sapphire and spinel from the 
Mogok mines showed a slight increase of 3 per 
cent., valued altogether at £69,547. The yield of 
salt for the year 1912 was a little under 14 million 
tons, valued at half a million sterling roughly, 
which represents an increase of nearly 10 per cent. 
on the previous year’s figures. There was also a 
general rise in the output of rock salt, the total 
amount produced being over 157,000 tons, while as 
far as concerns the imports of salts, which average 
rather more than half a million tons, the total 
quantity was almost the same as that imported 
during 1911. In the output of block tin and 
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tin ore in Burma and the Mergui coast the rise 
noted in last year’s report was remarkably well 
maintained in 1912, the increase being £26,000, or 
over 104 per cent. Similar increase is observable 
in the production of wolfram or tungsten ore. 

The above comprise the more important minerals 
enumerated in Class I., for which approximately 
trustworthy annual returns are available. The 
minerals in Class II., for which regularly recurring 
and full particulars cannot be procured, include 
several interesting minerals, such as alum, amber, 
building stones, clay, copper, and corundum. 
Eventually, however, it is hoped that for these, 
too, the statistics will become more complete and 
accurate. 


THE PUNJAB CANALS. 


Some interesting particulars are given in the 
Administration Report by the Chief Engineer of 
the Punjab Irrigation Works for the year 1912-13. 

The estimated value of the crops raised on all 
canals for the year under review was Rs. 30,70,86,310 
as against Rs. 25,83,37,457 for the previous year. 
This gives an average of Rs. 38 per matured acre. 
The length of channels in operation at the end of 
March, 1913, was 16,935 miles, viz., 4,120 miles of 
canals and branches and 12,815 of distributaries. 
Of these, 66 miles of canals and branches and 
176 miles of distributaries were opened during the 
year. 

The Upper Chenab Canal, which was opened at 
the beginning of the year, gave most satisfactory 
results—the area irrigated being 116,162 acres 
against 40,000 anticipated in the project forecast. 

The Lower Bari Doab Canal was opened just 
after the close of the year—a year earlier than 
originally anticipated in the project. Neither the 
Upper Chenab Canal nor the Lower Bari Doab 
Canal can work to full advantage until the Upper 
Jhelum Canal has been completed, as they cannot 
get a cold weather supply until the surplus water 
of the Jhelum River can be made available for the 
Lower Chenab Canal. Every effort is therefore 
being made to complete the Upper Jhelum Canal . 
as soon as possible, and it is hoped that it will be 
ready for opening during October, 1914. The total 
expenditure on these three canals to the end of 
1912-18 was Rs. 7,59,18,242, viz. :— 


Rs. 
Upper Jhelum Canal 3,08,10,171 
Upper Chenab Canal 2,87 82,373 
Lower Bori Doab Canal 1,63,25,698 


Further surveys in connection with the Sutlej 
Valley Project for utilisation of the surplus water 
of the Sutlej River were found necessary, and were 
nearly completed during the year. It is hoped 
that the hydro-electric scheme for the relief of 
water-logging near Amritsar will be sanctioned, and 
that works connected therewith will soon be started. 
This scheme provides for replacing canal irrigation 
by well irrigation in the water-logged area. Power 
for pumping water from tube-wells will be obtained 
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from a fall on the canal about three miles from 
Amritsar. 

The necessity for waterproofing the sections of 
those channels which are held to be partially or 
wholly responsible for the water-logging of certain 
tracts was not lost sight of during the year under 
review, though the dry weather and the scanty 
supplies in the rivers rendered long winter closures 
of canals impracticable, and greatly limited the 
progress of this work. Nevertheless, on the Lower 
Chenab Canal, Sirhind Canal, and Upper Bari 
Doab Canal, both experiments and actual linings 
of channels on a small scale were effected, the 
results of which will prove of great value when 
more extended operations can be undertaken. So 
far as is yet known, the progress made has been in 
the right direction and promises good results. 


THE OYSTER FISHERY IN 
GUERNSEY. 


An interesting article on the oyster fishery, now 
a decayed industry, in Guernsey has recently 
appeared in the Star, a journal which has been 
established in that island for over a century. 
According to this, it seems that an oyster-bank 

‘was in existence more than two hundred years ago 
at a spot still called the ‘Oyster Rocks,” not far 
distant from the Castle breakwater. 

An Order in Council, dated July 5th, 1737, shows 
that this oyster-bank was very productive, although 
somewhat neglected at that date, and also that the 
islands of Lihou and Jethou were leased for £3, 
and the island of Herm for £14 per annum for this 
purpose. 

At a meeting of the Chamber of Commerce, held 
on March 7th, 1837, it was decided to institute an 
inquiry as to the possibility of re-establishing this 
industry in the island. During the seventeenth 
century it appears that a considerable trade was 
carried on between Guernsey and England in 
oysters. 

The practice of feeding and fattening oysters, 
for which Colchester and Faversham became so 
famous, apparently originated in Guernsey. In a 
letter dated October 15th, 1660, from a Sir Thomas 
Browne to his kinsman, mention is made of the 
practice of the Guernsey fishermen at that period 
of depositing the oysters dredged elsewhere on the 
foreshore in order to keep them fresh. The letter 
shows also that oysters not only were plentiful, 
but that they were of excellent quality and 
marketable, and that the fishermen of Guernsey 
knew how to keep them fresh before that art was 
discovered in England. 

Another document also speaks of the richness 
of the Guernsey oyster. It is the bill of fare of a 
banquet given by the City of London to Henry VIII. 
long before 1660, in which the price of each dish is 
stated, and among the fish special mention is made 
of the congers and the oysters of Guernsey. Some 
old islanders still remember the oyster-bed on the 
beach facing the Glategny Esplanade, which was 
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in existence up to 1875. This was probably the 
place mentioned in Sir T. Browne’s letter, but 
where the supply of these shell-fish came from to 
replace those sold is unknown. 


ENGINEERING NOTES. 


Australian Steel.—A few years ago the Govern- 
ment of New South Wales employed a well-known 
expert in the manufacture of steel, Mr. Paull, to 
visit the State and report on the possibility of local 
manufacture of steel. His opinion was highly 
favourable, going so far as to show that, owing 
chiefly to the excellence and ubiquity of iron ore, 
steel could be supplied locally, in facé of the much 
higher wages, as cheap as the imported article. 
The immediate result of this report was the start- 
ing of steel works at Newcastle, New South Wales, 
on a large scale, but pending the full operation of 
these an old-established foundry and manufactur- 
ing works at Lithgow, N.S.W. (G. C. Hoskins, Ltd.), 
had been working on a comparatively small scale. 
Recently the Victorian Railway Department 
have ordered from them 9,025 tons of steel rails 
at £8 5s. per ton, and 738 tons of fishplates at 
£10 17s. 6d. The balance of the order—18,053 tons 
of 80-lb. rails at £8 4s., and 1,477 tons of fishplates 
at £10 18s. per ton— has been given to Messrs. 
Bolckow, Vaughan & Co., of Middlesbrough. Pre- 
sumably the whole order would have gone to New 
South Wales had the works been able to supply in 
the requisite time, as sea freight would have to be 
paid in the case of the English order, while only a 
comparatively short rail carriage would be incurred 
in connection with the local supply. Australia is 
just starting a thousand-miles east and west 
transcontinental railway, and another north and 
south one of similar length, with many shorter 
lines, so that if, as seems likely, the English and 
American manufacturers lose this market, it will be 
a serious thing for them. 


The Water Supply of Glasgow.—This is being 
considerably increased, according to the informa- 
tion given by Mr. J. R. Sutherland, engineer of 
the Glasgow Water Department. At present Loch 
Katrine supplies 67,000,000 gallons per day, and it 
is intended to increase this by 12,000,000. This is 
being accomplished by the construction of a dam 
across the, Arklet Valley, and its connection by a 
half-mile tunnel to Loch Katrine. Futher increase 
is under consideration by means of a dam at the 
east end of Loch Foile, which will raise the common 
level of this and Loch Doine forty-five feet. These 
two lochs are connected by a narrow valley. A six- 
mile tunnel will be driven from the last-named 
loch to Loch Katrine, ending on the north shore 
of the latter about twenty-five feet above its level 
to which it will flow by a natural watercourse ; 
50,000,000 gallons will come from this proposed 
source, so that the total will amount to 130,000,000 
gallons; 71,000,000 gallons is the present daily 
consumption. 
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A Sulzer-Diesel Locomotive for the Prussian- 
Hessian Railway.—A Diesel engine, so far as heat 
efficiency is concerned, is one of the most economical 
machines known, having a thermal efficiency of 
nearly 50 per cent. and an effective efficiency of 
over 30 per cent. It can be arranged for use with 
oil fuel, and develops power from the fuel directly 
in the cylinder without any previous transforma- 
tory process. It is distinctly an internal-combustion 
engine, and not an internal-explosion engine. It 
is built in both a two-cycle and four-cycle principle, 
and the machine under notice is of the two-cycle 
‘ type. Though there are over 400 ships driven by 
Diesel engines, the introduction of the Diesel 
locomotive is quite new, and the one now referred 
to has attained a speed of sixty-two miles per 
hour, and weighs 190,000 lbs. Since in the case 
of the locomotive the engine is directly connected 
to the driving wheel through the side rods, it is 
necessary for it to attain a certain speed before it 
can -start working on oil fuel. This is done by 
means of compressed air obtained by an auxiliary 
compressor set, consisting of a 250-h.p. Diesel 
engine, driving a horizontal 3-phase air compressor, 
which furnishes air at between 700 lbs. and 1,000 Ibs. 
pressure. Reservoirs are provided for containing 
the excess air, and providing a pressure for starting 
the main or compressor engines. It has been found 
necessary to use the compressed air until the 
locomotive attains a speed of five or six miles an 
hour, at which point the liquid fuel is turned on and 
the engines work as a power producer. It will be 
seen that it is a complicated machine, but it will 
be interesting to follow its development, as a great 
future is opened to the type in view of its use in 
countries where water and coal are scarce. 


Underground Electric Railways Over-seas.— 
Sydney, New South Wales, has been reporting 
and passing resolutions for some twenty years 
about the construction of underground railways to 
relieve traffic, but they still remain on the plans 
only. Meantime its only companion in the 
enterprise in the southern hemisphere, Buenos 
Ayres, has carried out several. It has about 
1,250,000 inhabitants, and, like Sydney, its streets 
are comparatively narrow, and largely occupied by 
tramlines, which, as in the other case, are totally 
inadequate to serve the population. Underground 
lines have been constructed, mostly connecting the 
chief termini, and others are under construction 
and projected, not only for this object, but to assist 
access to the docks and to the extensive suburbs. 
The Argentine is one of those countries which is 
hampered with a diversity of railway gauges, and 
hence the inter-communication between the main 
lines and the undergrounds causes delay. The 
lay-out of the present underground lines is in the 
form of across, one limb north to south, connecting 
the Retiro terminus of the central and the 
northern railways of the Argentine with the 
southern line at Plaza Constitucion; and the other 
limb east to west connects the terminus of the 
western railway and the docks. All these under- 
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ground lines are worked by electricity. The 
proposed lines are also generally in a parallel 
direction, but they are of greater length. 


Dogs as Railway Constructors.—There is now 
approaching completion the National Transconti- 
nental Railway, which is the eastern half of the 
line connecting Moncton on the Atlantic, in New 
Brunswick, with Prince Rupert on the Pacific, in 
British Columbia. In this work, much of which 
was carried out during the winter, dogs were used, 
not only to transport the mails over the snow- 
covered trails, but they were employed in summer- 
time as light pile-drivers, used with a pump in 
sinking 4-in. pipes to secure wash-boring tests in 
the river bottoms, in order to fix the character 
of the bridge piers. They worked in this case 
hitched to the capstan bars of a windlass, placed 
on a raft on which the pile-driver and pumps were 
installed. 


The Rogers Pass Tunnel.—The Canadian-Pacific 
Railway for many years surmounted the Rocky 
Mountains and the Selkirk Range, in British 
Columbia, by a series of very severe grades. Im- 
provement in alignment to reduce these, in order 
to meet the growing traffic, has been, and is being 
made from time to time. One of the most 
important of these now under construction includes 
the above named tunnel. It will be more than five 
miles in length, with a 1,700 feet approach on the 
west side and a 2,600 feet approach on the east 
side. It will lower the summit of the railway 
545 feet, and shorten the distance by about four 
miles. In the construction of the tunnel an 
auxiliary bore, 7 ft. by 8 ft., will be driven parallel 
with the line of the main tunnel, and from this 
cross cuts will be made at intervals in order that 
work on the main tunnel may be carried on 
simultaneously at several points. It is the latter 
system on which the Simplon Tunnel was made, 
the pilot bore being enlarged subsequently, so that 
a twin tunnel results. 


OBITUARY. 


THEODORE Low DE VINNE.—Information has 
been received of the death of Mr. Theodore Low 
de Vinne, which took place in New York on Feb- 
ruary 16th, at the age of eighty-six. Mr. De Vinne 
was born at Stamford, Conn., and was apprenticed 
in the printing trade. In 1851 he was appointed 
foreman in the office of Mr. Francis Hart, who 
subsequently took him into partnership. In 1877 
Mr. De Vinne succeeded to the business, and nine 
years later he established the firm which is now 
known as the De Vinne Press. 

Mr. De Vinne did a great deal to raise the 
standard of printing in America, especially in 
illustrated magazines. The first number of St. 
Nicholas, which issued from his press in 1873, 
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marked an epoch in magazine publication, the 
results of which were seen later on in the estab- 
lishment of Scribner’s Monthly, now the Century. 
He took a deep interest in the history and biblio- 
graphy of printing, and his contributions to the 
literature of the subject were numerous and valu- 
able. Amongst the more important of these were 
“The Invention of Printing,” ‘Historic Types,” 
“ Plan Printing Types,” “ Title Pages,” ‘Correct 
Composition,” and “Notable Printers of Italy 
during the Fifteenth Century.” In addition to 
this he was a frequent contributor to a number of 
journals, He was a member of the Aldine Associa- 
tion, and of the Authors and Century Clubs, and 
an ex-president of the Grolier Club. In 1901 he 
received the honorary degree of M.A. from the 
universities of Columbia and Yale, and in the 
following year he was elected a member of the 
Royal Society of Arts. 


GENERAL NOTES. 


TOPOGRAPHICAL OPERATIONS AT HIGH ALTITUDES 
IN FRaANcE.—A gold medal has lately been awarded 
by the Topographical Society of France to M. Paul 
Helbronner, a former pupil of the Ecole Poly- 
technique, for his services in connection with the 
-survey in the Alps of the south-east of France. 
During the eleven years engaged on this work he 
has mapped an area of upwards of 10,000 square 
kilometres (3,860 square miles) in those regions, 
for which no fewer than 6,000 trigonometrical 
stations have been established and measured—a, 
formidable undertaking for one man. It is 
estimated that another five years will be required 
to complete this survey, as it is only possible to 
work three to four months during the summer 
season at such high altitudes. 


IMPROVED METHOD OF SHIPPING FRESH FisH 
IN Norway.—Experiments have been carried on 
for years in Norway with a view to solving the 
problem of sending fresh fish long distances without 
losing its good flavour. In several west coast cities 
fresh fish have been prepared for export more or 
less successfully in a mixture of brine and ice. 
Not until recently, however, has such a method 
been made sufficiently practicable to warrant an 
application for a patent. It is predicted that this 
invention, credited to a Danish fish exporter, will 
be of great value to the fresh fish export trade of 
Norway. The apparatus used resembles in con- 
struction an ice-cream freezer, although of the 
dimensions of a small water-tank. The inside 
cylindrical metal part, with openings at both top 
and bottom, is provided with a revolving axle, at 
the base of which is a propeller. This metal vessel 
is filled with a mixture of ice and salt, while the 
wooden tank is filled with sea water. The revolv- 
ing propeller forces the brine through the apertures 
at the bottom of the metal container into the 
wooden tank, and thereby creates a continuous 
circulation of the saline solution. In this brine 
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the fish becomes coated with ice, without being 
saturated with salt. This method operates much 
more quickly than any previously used, and is 
said to preserve the fresh-fish flavour without in 
any way impairing its good quality. 


Tae Swiss SILK-WEAVING Inpustry.—The 
Zurich Silk Association has recently issued a 
report giving statistics of production for 1912 of 
the Swiss silk-weaving industry and its subsidiary 
branches. The result gives little cause for satis- 
faction—for production, the value of the goods 
produced, and the looms employed, have decreased. 
The number of mechanical looms in use declined 
from 16,034 in 1910 to 14,616 in 1912. The total 
production of the Swiss silk mills decreased con- 
siderably during 1912, the total production amount- 
ing to 46,500,000 yards, or 74 per cent. less than 
in 1910, and 15 per cent. less than in 1908. The 
method of production has undergone no essential 
change, and the dyed-in-the-thread, smooth, all- 
silk materials still lead, with 37,500,000 yards, or 
80 per cent. of the total production. Next in 
importance are the smooth half-silk textures, and 
the dyed-in-the-piece goods, each with 3,700,000 
yards, and the Jacquard textures with 1,600,000 
yards. The value of the silk goods manufactured 
shows a falling off corresponding to the decreases 
in production, and was below the average main- 
tained during the last twelve years. 


Tue CULTIVATION OF SENNA IN InDIA.—The 
Tinnevelly senna of Indian commerce, which was 
introduced to both Indian and European pharmacy 
from Arabia, is extensively produced in the extreme 
south of the Indian Peninsula, near the towns of 
Tinnevelly, Madura and Trichinopoly. It is either 
sent to Madras or Bombay, and thence to foreign. 
countries, or is consigned direct from Tuticorin, 
the chief port of the extreme south of India. The 
drug is also imported by India from Arabia, where 
it is collected from the wild plant. The Arabian 
senna, however, is often much adulterated; conse- 
quently there is a tendency to import less from 
Arabia and to grow more in southern India. 
Senna is grown chiefly on irrigated land. The 
Tinnevelly crop is harvested about the end of 
April or the beginning of May, the picking being 
done by women. Of the total mass of leaf on a 
plant, the lower one fourth, which yields the best 
leaf, is stripped off in the first picking. The 
outturn is about 75 lbs. per acre for the first 
picking. After picking, the leaves are spread over 
gabled sheds to dry. On the third day they are 
gathered, pressed, and packed into boxes about 
four feet long, a foot and a half broad, and five 
feet high, each box containing from 800 to 850 lbs. 


ITALIAN EMIGRATION.—Last year was, it appears, 
a record one in the annals of Italian emigration. 
According to La Tribuna, no fewer than 427,969 
emigrants sailed from Italian ports for the American 
continent during 1913, a number which has never 
been reached in previous years. 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— 

Marcu 11.—W. B. Borromusy, M.A., Ph.D., 
F.L.S., Professor of Botany and Vegetable 
Biology, King’s College, London, ‘“ Bacterial 
Treatment of Peat, and its Application as a 
Fertiliser.’ PROFESSOR FREDERICK KEEBLE, 
Sc.D., F.R.S., will preside. 

Marca 18.—Epwarp MHatrorp- Ross, 
M.B.C.S., L.R.C.P., ‘“ House Flies and Disease.” 
Sir James Cricuton-BrowneE, M.D., LL.D., 
F.R.S., will preside. 

Marcu 25 (at 4.30 p.m.).— SIR CHARLES 
Watpstsin, Litt.D., Ph.D., late Director of the 
Fitzwilliam Museum, and Slade Professor 
of Fine Art, Cambridge, “Fashion in Art 
and Industry.” Lorp Sanperson, G.C.B., 
K.C.M.G., will preside. 

APRIL 1 (at 8.30 p.m.).—Her HIGHNESS THE 
RANEE OF Sarawak, “ Sarawak.” 

APRIL 22.—Sir Srpnsy Lez, D.Litt., LL.D., 
Editor of the ‘ Dictionary of National Bio- 
graphy,” ‘Shakespeare’s Life and Works.” 
(Aldred Lecture.) 

APRIL 29.—C. R. Enocr, C.E., F.R.G.S., 
“The Need for a Better Organisation of 
Economic and Industrial Resources.” Lorp 
Miuner, G.C.B., G.C.M.G., D.C.L., LL.D., 
will preside. 

May 6.—A. Luptow CLAYDEN, “Inexpensive 
Motoring.” 

INDIAN SECTION, 
Thursday afternoons, at 4.80 o’clock :— 

Marcu 19.—Mrs. Patrick VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” 

APR 23.—GrorcE C. Bucuanan, C.I.E., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, ‘‘ Rangoon.” 

May 7.—Sre James M. Dovre, K.C.S.L., 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 

CoLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 

Marcu 31.—Dkr. F. MorLwo Perri, F.I.C., 
F.C.S., “ The Oil Resources of the Empire.” 

May 25 (Monpay).— Magor E. H. M. LEGGETT, 
R.E., D.S.O., Managing Director, British East 
Africa Corporation, “The Economic Develop- 
ment of British East Africa and Uganda.” 
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Dates to be hereafter announced :— 

Sır Wintiam ABNEY, K.C.B., D.Sc., D.C.L., 
F.R.S., ‘Testing Pigments for Permanence of 
Colour.” 


GerorcE Henry Gass, “The History of the 
Microscope.” 


Ernest KırBURN Scorr, A.M.Inst.C.E., 
M.I.E.E., “ Electric Train-Lighting Systems.” 


-Howarp LECTURES. 


WILLIAM ARTHUR Bons, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science arid Technology, “ Surface 
Combustion.” Three Lectures. 


Syllabus. 

Lecture I.—Marcxy 16.—Historical Introduc- 
tion—The early experiments of Sir Humphry 
Davy, Dulong and Thénard, Doberciner, William 
Henry, Thomas Graham, and the controversy 
between Faraday and De la Rive in 1834-5—The 
work of Deville on ‘ Dissociation,” leading to the 
erroneous notion, upheld by Frederick Siemens, 
that hot surfaces hinder combustion—Thomas 
Fletcher’s experiments in 1887—Revival of the 
subject since 1902, and modern views of the action 
of hot surfaces in accelerating chemical changes 
in gaseous systems, and the factors operative in 
surface combustion. f 

Lecture IJJ.—Marcu 23.—Discovery of the 
phenomena of ‘‘ flameless incandescent surface 
combustion” and processes for applying it in- 
dustrially—Diaphragm heating and its application 
—The firing of crucible, muffle, annealing, and 
forging furnaces on the new principle. 

Lectures ITI.—Marcu 30.—Surface combustion 
as applied to steam raising in multitubular boilers. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :-- 

Wittram Bourton, M.A.,F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


COBB LECTURES. 
Tuesday afternoons, at 4.30 o'clock :— 

H. PLUNKET GREENE, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MARCH 9...Brewing, Institute of (London Section), 
Imperial Hotel, Russell-square, W.C., 8 p.m. 
Messrs. H. Abbot and C. Wootton, ‘ The Econo- 
mies of Brewing in Relation to Construction and 
Arrangement of Plant.” 
Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Discussion on Mr. C. Turnor’s paper, 
“ Comments on the Land Enquiry Committee’s 
(Rural) Conclusions.” 
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Geographical Society, Burlington-gardens, W., 
8.30 p.m. Captain W. V. Nugent, ‘The Nigeria- 
Kamerun Boundary Commission of 1912-18.” 


TUESDAY, MARCH 10...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W-C., 
5.15 p.m. Mr. F. C. Cana, “The Future of the 
Kaffir.” 


Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 7.30 p.m. 1. Discussion on ‘‘ Social Con- 
ditions in Relation to Public Health.” 2. Dr. Hilda 
Clark, “ The Prevention of Tuberculosis from the 
Social Side.” 3. Dr. F. E. Fremantle, “The Social 
Aspect of the Housing Question.” 


Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Mr. Yoné Noguchi, ‘No: the Japanese Play of 
Silence.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor Sir John H. Biles, ‘‘ Modern Ships.” 
(Lecture II.) 


Civil Engineers, Institution of, Great George-street, 
S.W.,8p.m. Discussion on papers by 1. Mr. W. 

. Willox, “ Rail-Steels for Electric Railways.” 2. 
Mr. S. P. W. D’Alte Sellon, ‘‘ Rail-Corrugation and 
its Causes.” 


Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. F. F. Renwick, (a) “An Instrument 
for the Study of Gradation and Measurement of 
Gamma” ; (b) “Some Criticisms and Suggestions 
Regarding Instruments for Measuring Photo- 
graphic Densities”; and (c) ‘‘ A Simple Method 
of Making Accurate Goldberg Wedge-Screens of 
Prearranged Gradation.” 


Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30p.m. Lord Emmott, ‘ Impressions 
of an Empire Tour.” 


Pharmaceutical Society, 17, Bloomsbury-square, 
W.C.,8p.m. Mr. R.S. Wright, “ Applications of 
Electricity.” (Lecture IV.) 


East India Association, Westminster Palace Hotel, 
S.W., 4 p.m. Colonel Sir Thomas H. Holdich, 
« The Early Exploitation of India and the Indian 
Borderland.” 


Electrical Engineers, Institution of (Manchester 
Section), University Physical Laboratory, Man- 
chester, 7.30 p.m. Mr. F. Lydall, ‘‘ Motor and 
Control Equipments for Electric Locomotives.” 
(Scottish Section.) 207, Bath-street, Glasgow, 
8p.m. Discussion on ‘‘ Methods for Improving 
the Power Factor in Alternating Current Circuits.” 


Medicine, Royal Society of, 1, Wimpole-street, W. 

Section of Surgery, 5.30 p.m. Mr. H. J. Paterson, 
‘ Gastro -jejunostomy: the Principles which 
should Determine its Application and the Indi- 
cations for its Use.” 
Section of Psychiatry, 8.30 p.m. (Joint Meeting 
with British Psychological Society.) 1. Mr. W. 
McDougall, ‘The Definition of the Sexual In- 
stinct.” 2. Dr. H. Devine, ‘‘ The Biological Signi- 
ficance of Delusions.” 


WEDNESDAY, MARCH 11...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Professor 
W. B. Bottomley, ‘“ Bacterial Treatment of Peat, 
and its Application as a Fertiliser.” 


Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. Mr. H. R. Hall, “ Some 
recently discovered Mycenean Frescoes.” 


Geological Society, Burlington House, W., 8 p.m. 
Automobile Engineers, Institution of, at the Insti- 
tution of Mechanical Engineers, Storey’s - gate, 


S.W., 8 pm. Mr. F. W. Lanchester, ‘Engine 
Balancing.” 
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(Coventry Graduates’ Section.) 
Hotel, Coventry, 8 p.m. Mr. 
‘¢ Hydro-Aeroplanes.” 

Electrical Engineers, Institution of (Yorkshire 
Section), Philosophical Hall, Leeds, 7.15 p.m. 
Mr. J. E. Schofield, ‘‘ Textile Driving.” 


King’s Head 
W. E Boyes, 


THURSDAY, MARCH 12...Automobile Engineers, Institution 
of (Birmingham Graduates’ Section), White Horse 
Hotel, Birmingham, 8 p.m. Mr. McWhinney, 
t: Self-Starters.” 


Royal Society, Burlington House, W., 4.30 p.m. 


Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Victoria and Albert Museum, South Kensington, 
S.W., 8.30 p.m. Mr. Noël Heaton, ‘‘ Stained 
Glass.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. J. G. S. Mellor, “ The Status under the Hague 
Conference of Civilians who take up Arms during 
the Time of War.” 


Royal Institution, Albemarle-steet, W., 3 p.m. 
Professor C. F. Jenkin, “Heat ‘and Cold.” 
(Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Dr. A. W. Harris, ‘‘Some Marvels of Nature 
through the Microscope and Camera.” 


Electrical Engineers, Institution of, Victoria-em- 
bankment, W.C., 8 p.m. Mr. H. E. O’Brien, ‘ The 
Design of Rolling-Stock for Electric Railways.” 


Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.80 p.m. Mr. A. Graham, “Forms for Concrete 
Work.” 


Architects, Society of, 28, Bedford-square, W.C., 
8 p.m. Mr. A. E. Browne, “Bricks and Brick- 
making.” 

FRIDAY, MARCH 138...Royal Institution, Albemarle-street, W., 
9 p.m. Sir Walter R. Lawrence, “An Indian 
State.” 

Malacological Society, Burlington House, W., 8 p.m. 
1. Mr. C. R. Boettger, ‘“ Diagnoses of Four New 
Species of Land Shells from German New Guinea.” 
2. Mr. H. B. Preston, ‘Characters of Three New 
Species of Eunea from Southern Nigeria.” 8. Mr. 
A. J. Jukes-Browne, ‘‘ A Synopsis of the Family of 
Venerivae.” (Part II.) 


Astronomical Society, Burlington House, 5 p.m. 


Medical Officers of Health, Society of, 1, Upper 
Montague-street, W.C., 5 p.m. Dr. W. Robertson, 
“The Personal Equation in the Vital Statistics of 
a Community.” 


Engineers, Junior Institution of, 39, Victoria-street, 
S.W.,8 p.m. Mr. F. H. Taylor, ‘‘ Lightning Con- 
ductors and their Tests.” 


Auctioneers and Estate Agents, 34, Russell-square, 
W.C., 7.45 p.m. Mr. J. 8. Richardson, ‘‘ The 
Selection and Development of Building Estates.” 


Physical Society, Imperial College of Science, Squth 
Kensington, S.W., 8 p.m. 


Medicine, Royal Society of, 1, Wimpole-street, W. 
Clinical Section, 8.30 p.m. 1. Mr. H. Curtis, 
“ Case of Primary Squamous Epithelioma of the 
Exterior of the Left Nostril illustrating the Radical 
Modern Operation.” 2% Mr. V. Z. Cope, “ Trau- 
matic Sensory Aphasia.” 


SATURDAY, MARCH 14...Royal Institution, Albemarle-street, 
W., 3 p.m. Professor Sir J. J. Thomson, ‘‘ Recent 
Discoveries in Physical Science.” (Lecture III.) 


Engineers and Shipbuilders, North-East Coast Insti- 
tution of, Newcastle-on-Tyne, 7.30 p.m. (Graduates’ 
Section.) Mr. F. C. Cocks, ‘‘ Naval Ordnance.” 
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NOTICES. 


NEXT WEEK. 

Monpay, Marca 16th, 8 p.m. (Howard Lec- 
ture.) WILLIAM ARTHUR Bons, D.Sc., Ph.D., 
F.R.S., Professor of Chemical Technology, 
Imperial College of Science and Technology, 
“ Surface Combustion.” (Lecture I.) 

WEDNESDAY, Marca 18th, 8 p.m. (Ordinary 
Meeting.) HEpwarp Hatrorp Ross, M.R.C.S., 


L.R.C.P., ‘House Flies and Disease.” SIR 
JAMES CRICHTON - Browne, M.D., LL.D., 
F.R.S., will preside. 

Taurspay, Marcy 19th, 4.30 p.m. (Indian 


Section.) Mrs. PATRICK VILLIERS - STUART, 
“Indian Water Gardens.” SIR Steuart COLVIN 
Baytey, G.C.S.I., C.I.E., will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
award of the Albert Medal of the Royal 
Society of Arts for 1914 early in May next, 
and they therefore invite members of the 
Society to forward to the Secretary on or 
. before Saturday,.March 28th, the names of such 
‘men of high distinction as they may think 
‘worthy of this honour. The medal was struck 
to reward “ distinguished merit in promoting 
Arts, Manufactures, and Commerce,” and has 
been awarded as follows in previous years :— 

In 1864, to Sir Rowland Hill, K.C.B., F.R.S. 

In 1865, to his Imperial Majesty, Napoleon III. 

In 1866, to Michael Faraday, D.C.L., F.R.S. 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles 
Wheatstone, F.R.S. 

In 1868, to Mr. (afterwards Sir) Joseph Whit- 
worth, LL.D., F.R.S. 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb. R.S., Chevalier 
of the Legion of Honour, etc. 

In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I. 

In 1871, to,Mr. (afterwards Sir) To Cole, 
K.C.B. 


In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
F.R.S. 

In 1873, to Michel Eugène Chevreul, For. Memb. 
R.S., Member of the Institute of France. 

In 1874, to Mr. (afterwards Sir) C. W., Siemens, 
D.C.L., F.R.S. 

In 1875, to Michel Chevalier, 

In 1876, to Sir George B. Airy, K.C.B., F.R.S., 
Astronomer Royal. 

In 1877, to Jean Baptiste Dumas, For. Memb. 
R.S., Member of the Institute of France. 

In 1878, to Sir Wm. G. Armstrong (afterwards 
Lord Armstrong), C.B., D.C.L., F.R.S. 

In 1879, to Sir William Thomson (afterwards 
Lord Kelvin), O.M., LL.D., D.C.L., F.R.S. 

In 1880, to James Prescott Joule, LL. D., D.C.L., 
F.R.S. 

In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., F.R.S., Professor of Chemistry in the 
University of Berlin. 

In 1882, to Louis Pasteur, ‘Member of the 
Institute of France, For. Memb. R.S. 

In 1883, to Sir Joseph Dalton Hooker, K.C.S. L, 
C.B., M.D., D.C.L., LL.D., F.R.S. 

in 1884, to Captain James Buchanan Fads. 

In 1885, to Mr. (afterwards Sir) Henry Doulton. 

In 1886, to Samuel Cunliffe Lister (afterwards 
Lord Masham). 

In 1887, to Her MAJESTY QUEEN VICTORIA. 

In 1888, to Professor Hermann Louis Helmholtz, 
For. Memb. R.S. 

In 1889, to John Percy, LL.D., F.R.S. 

In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.R.S. 

In 1891, to Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B., D.C.L., D.Sc., F.R.S. 

In 1892, to Thomas Alva Edison. 

In 1893, to Sir John Bennet Lawes, Bart., F.R.S., 
and Sir Henry Gilbert, Ph.D., F.R.S. 

In 1894, to Sir Joseph (afterwards Lord) Lister, 


F.R.S. 


In 1895,to Sir Isaac Lowthian Bell, Bart., F.R.S. 

In 1896, to Professor David Edward Hughes, 
F.R.S. 

In 1897, to George James Symons, F.R.S. 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For. Memb. R.S. 

In 1899, to Sir William Crookes, O.M., F.R.S. 


_ In 1900, to Henry Wilde, F.R.S. 
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In 1901, to His Masusty Kine Epwarp VII. 

In 1902, to Professor Alexander Graham Bell. 

In 1908, to Sir Charles Augustus Hartley, 
K.C.M.G. 

In 1904, to Walter Crane. 

In 1905, to Lord Rayleigh, O.M., D.C.L., Sc.D., 
F.R.S. 

In 1906, to Sir Joseph Wilson Swan, M.A., D.Sc., 
F.R.S. 

In 1907, to the Earl of Cromer, O.M., G.C.B., 
G.C.M.G., K.C.S.I., C.I.E. 

In 1908, to Sir James Dewar, M.A., D.Sc., LL.D., 
F.R.S. 

In 1909, to Sir Andrew Noble, K.C.B., D.Sc., 
D.C.L., F.R.S. 

In 1910, to Madame Curie. 

In 1911, to the Hon. Sir Charles Algernon 
Parsons, K.C.B., LL.D., D.Sc., F.R.S. 

In 1912, to the Right Hon. Lord, Strathcona and 
Mount Royal, G.C.M.G., G.C.V.0O., LL.D., D.C.L., 
F.R.S. 

In 1913, to His Masesty Kina GEorGeE V. 

A full list of the services for which the 
medals were awarded was given in the last 
number of the Journal. 
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PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 


THE MONTREAL, OTTAWA, AND 
GEORGIAN BAY CANAL. 


A meeting of the Colonial Section was held 
on Tuesday, March 38rd, to discuss the paper on 
the above subject by Sir Ropert W. PERES, 
Bart., read on February 3rd, and published in 
the Journal of February 13th. Tue Ricur 
Hon. Lorp Buiyts (Chairman of the Colonial 
Section Committee) presided. 

THE CHAIRMAN, in opening the meeting, said it 
would be remembered that on February 3rd a very 
admirable paper was read on the Montreal, Ottawa, 
and Georgian Bay Canal, written by Sir Robert 
Perks, but, unfortunately, the author, owing to 
circumstances with which those present were 
acquainted, was unable to attend, and the dis- 
cussion on the paper was therefore deferred. By 
way of preface, he ventured to suggest that the 
canal should be called the Georgian Canal, 
because he thought it would in time become 
as popular as the Suez Canal or the Panama 
Canal, and if it were given a long name it would 
not be so quickly taken hold of hy the public. 
Surely the canal could not have a better name 
than that of our gracious King. The discussion 
which would ensue would be entirely a business 
discussion. He knew that a number of eminent 
gentlemen had taken a great interest in the sub- 
ject. He had had the privilege of receiving letters 
from the Duke of Argyll, the American Ambas- 
sador and Mr. Harcourt, dealing with the subject; 
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and that morning he had had a conversation with 
Lord Bryce, who regretted that he was unable to 
be present, and added that he looked upon the 
project as of vital importance to the future of 
Canada, and that anything for the advantage of 
Canada would of course be of advantage to the 
whole Empire. 


Sin Roperr PERKS said he first of all desired to 
express his very great regret that he was unable 
to be present a month ago, when the paper was 
very kindly read on his behalf by Mr. Digby. 
Before the discussion commenced he desired to 
say that there seemed to be an absolute unanimity 
of public opinion in the Dominion of Canada as to 
the necessity of the important waterway described 
in the paper, not merely because it was the shortest, 
the cheapest, and the most direct waterway from 
the Great Lakes to the St. Lawrence, but because 
it passed entirely through British territory, and 
was not subject in any way to the control of 
the United States, as all the traffic was that 
passed from the Great Lakes past Detroit, through 
Lakes Erie and Ontario, and up by that route to 
Montreal and thence to the ocean. He had 
received that morning letters from three dis- 
tinguished Canadians—Sir William Van Horne, 
Sir Thomas Shaughnessy, and Sir Frederick 
Williams-Taylor, all of whom occupied important 
positions in Canada, not only in connection with 
transportation but banking and finance, expressing 
their interest in the paper, and their strong con- 
viction that a waterway must and would be built 
for the purpose of encouraging and developing the 
trade of Canada. Since the meeting a month ago 
a very important discussion had taken place in the 
Parliament at Ottawa on the subject. He had 
just stated that there was no division of opinion 
of any importance in Canada as to the utility 
and feasibility of the canal. There were no 
engineering difficulties of any sort or kind; it 
was simply a canalisation of waterways to the 
extent of close on 400 miles, out of 426 miles which 
Nature had provided, and of which in olden days 
the traders used to avail themselves for the 
purpose of getting from the east tothe west. There 
was no division of opinion in Canada as to the 
necessity of the canal or as to its engineering 
feasibility ; the only difference of opinion was as to 
whether the Dominion was justified in expending 
the very large sum of money necessary to build it. 
Many present knew that the whole of the politics 
of the Dominion seemed to consist in whether a 
great work should be constructed, when it should 
be constructed, how it should be helped, and what 
would be the result. In this old-fashioned country 
different problems had to be dealt with, many of 
them arising from inheritances of the past, but in 
Canada it was a case of developing the natural 
resources, canalising and bridging the rivers, 
building new towns, subsidising railways, and 
harnessing the water power. The Dominion had 
recently been engaged on the construction of a 
gigantic transcontinental railway over 3,000 


‘9S PVI sane A, MUHA 
+ 


A pueraa 


` 


865 


yeues jo aynos surmoys den 


IVNVO dIHS AVd NVIDYORD Vo? i S AY 


o80509 pAueqiy oreyng eS P a 
` AorLp Q'S "90 7 Vom py yuo 
<{ f N y 5 $ ~ asnoeshs reac yas SS. x La 0 v, Huod 
| YA ud : Be ON oy ee 
pS 296Zams p1 IA gt Oe N 
bi y3 9 TEYIFUM Of Oaug 24 EC dio PTS yolrapo 
z y Y gor ANG ng N 
C 3 l : > \ Ya Yauipsreoursy 
pueyi0dg p gee ‘gr oS 
B N, a TN a e.. ? A AE EnS 
ie 7 42 ; : j uodan 
mane umjduvyg O SN a Sa FLP pomm 4 
o . : Hi “9 
q Y s əy07 wo vounqie Hy e le ay 9407] 
Q oS: Ry vg > 7 GRENS fvg 
oe “\_uu-------}f----- eeyo s0% gs 
aos oA Ne oo oom Oars pe Shae mn 
Mae ano am o w= 
an / : Ss nqgeynep eT SIS 
ý axooiqieys iy TEIN O nn Ñ 
SMO ` (s bi > q {s A po 2 O PT WJ NV. 
= MIPE V IEN na Sates DH 4 an 4 vaynyoey » O 
cm en de MOF uaa s IS ya^ l puouryory: É ve MH 
O ' ` S rf /O"ay30110 
i Xa = 
| 5 
4 Si SSrsary oan L 
z ouoprtipaly \ n gp K 
= ion , J a 
> È 7 / : t 
© ~~Ouopuow Cf i $ 
ji VEO Ai S nev 
\2 4 OB AG S A 
g s oe A 7 
\0,/ ob. ` 7s ‘ 
Ca 1 / 
X 3 o “N al & 
‘ ‘2 Te, Fy Q , 


i S. dnoynp axaranys 
TureyzeqD 5 


. V 


March 18, 1914. 


~ pN 


Pa 


366 


miles in length, two-thirds of which the Dominion 
had been building itself, the other third being 
built by means of grants and subsidies; he referred 
to the Grand Trunk Pacific Railway. That had 
made a great demand upon the resources of the 
Dominion, simultaneously with which had come 
unexpected demands from another important 
railway system called the Canadian Northern, 
which had found it necessary to appeal to the 
Dominion for financial support, so that there 
was an important section in the Parliament House 
in Canada, and also among financial and banking 
circles, who thought the time was not yet opportune 
for starting the great waterway dealt with in 
the paper. He thought the figures which were 
presented in the paper gave a very conservative 
estimate of the revenues likely to arise from the 
canal. Assuming that the revenues from the traffic 
in grain, lumber and other forest produce, minerals, 
especially coal from Nova Scotia, which would 
largely supply the Ottawa valleys and the cities 
which were now supplied from American markets, 
were short of what careful estimates predicted, it 
was impossible to ignore the fact that the trans- 
portation of grain by water being the cheapest form 
of transit would have the effect of very largely 
reducing the transportation rates from the great 
prairie provinces of the west to the markets of the 
east and to the ocean. The indirect advantages of 
the canal would perhaps be far greater than even 
the direct returns. Everyone knew what the effect 
in Egypt had been of the construction of the dams 
upon the Nile, and what the effect in Lancashire 
was of building the Manchester Ship Canal from 
Liverpool to Manchester. The indirect results 
were far greater than the direct ones in the very 
large saving made to the communities which were 
served by those great enterprises. Articles were 
sometimes seen in the public journals which 
criticised the financial capacity of the Dominion of 
Canada to bear some of the burdens which it was 
undertaking, but he wished to remind the audience 
that there was no British dominion which possessed 
a smaller debt per head of the population than the 
Dominion of Canada. The Imperial debt of Canada 
at present amounted to about £9 per head, the 
Provincial debts amounted to another £3 per head, 
so that the total debt was less than £12 per head of 
the population, against £45 to £50 per head in the 
Commonwealth of Australia. Canada had an 
abounding revenue, the surplus for last year being 
eleven millions sterling, the bulk of which was 
provided by a tariff on imports. In view of those 
figures it seemed to be quite out of the question to 
deny that Sir Wilfrid Laurier was perfectly right 
when he said a few days ago in the Dominion 
Parliament, what he had frequently asserted in his 
public speeches previously, that the Dominion was 
perfectly capable from a financial standpoint of 
bearing the burden of the great enterprise referred 
to in the paper, and also the widening of the Wel- 
land Canal which had recently been started by Mr. 
Borden’s Government. He pointed out at the end 
of the paper that the Canadian Pacific Railway, of 
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which Sir Thomas Shaughnessy was president, and 
of which the late Lord Strathcona was one of the 
most distinguished and energetic pioneers, owed its 
existence to a very large extent to the courage, the 
foresight, and the unvarying support of Sir John 
Macdonald. The transcontinental railway now 
on the eve of completion was mainly the work of 
Sir Wilfrid Laurier’s Government; and he sincerely 
trusted that the Georgian Bay Canal would be 
started under Mr. Borden’s Government, and that 
just as the names of those two distinguished 
Prime Ministers of Canada were associated with 
the other enterprises, so the name of the present 
Prime Minister would be associated with the 
Georgian Bay Canal. 


Dr. G. R. Parxin, C.M.G., said he very much 
wished that a map of the whole of Canada had 
been shown instead of the limited area that was 
depicted, because no one could conceive what the 
development of Canada meant until he went past 
Winnipeg and saw the enormous spaces in the 
west, which were being filled up with a rapidity 
that quite surpassed the ordinary imagination. 
He went through the west in 1910, and he again 
travelled out to the Pacific coast in 1912; and on 
the second occasion, with an interval of only two 
years between the visits, he travelled in Winnipeg, 
Regina, Saskatoon, Edmonton, Calgary, Vancouver 
and Victoria over mile after mile of streets almost 
as perfectly organised as those in London, with 
tramways, electric lights, and asphalt sidewalks, 
which two years before were either pine woods or 
the open prairie. He constantly asked himself 
whether the conditions were norma], and whether 
there was enough behind to support them. 
Day after day he had seen train after train arrive 
at Winnipeg crowded with emigrants, and had 
asked himself where all the people were going. 
Then afterwards he had travelled over the prairies, 
which had absorbed four hundred thousand people 
each year for some years past, and had asked him- 
self when the country was going to be filled up, so 
scattered was the population and so few were the 
houses in sight. The impression left on his mind 
after travelling all over the country was that only 
the very corners of it had been touched. For 
hundreds and thousands of miles, as far as the eye 
could reach on the railway, there was nothing in 
sight in August and the early part of September 
but vast stretches of wheat, oats, and flax. It 
was said that a railway could deal with the products 
of the country of only about twenty miles on each 
side of it, so that the time was not far distant 
when the whole of the country would be gridironed 
with railways. When he first crossed from Winni- 
peg in 1889 there was practically only a single line 
west going through to the Pacific ; when he crossed 
in 1918 he counted west of Winnipeg fourteen 
parallel lines most of which had been brought 
into operation since 1889. That gave an idea 
of what was happening out in the Dominion. 
The author had referred to the question of whether 
Canada could stand the financial strain involved 
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in the vast system of construction which was being 
carried out. He reflected that last year, and he 
thought the year before, about 150,000 Americans 
eame into the North-west, every one of whom, it 
was estimated, brought at least 1,000 dollars with 
him. That gave an idea of the extraordinary 
amount of private capital which was being poured 
into the country from the neighbouring States in 
order to build up its industries and develop its 
enormous agricultural resources. Three or four 
years ago, when he was in Regina, the Governor of 
the Province told him that he had just received a 
visit from missionaries who were on the Peace 
River, 300 miles north of Edmonton, which in olden 
times was considered about the end of habitable 
Canada, who had assured him that for twelve years 
they had never failed to get the very best possible 
crop of wheat, and that, in his judgment, the whole 
of the Peace River valley was fully equal to, if not 
better than, the Saskatchewan Valley. That was 
an immense country behind what had been 
developed already which had not yet been touched. 
The possibilities of production were enormous in a 
country in which between 1886, when the last 
spike was driven in the railway, up to the present 
time the production had risen from perhaps half 
a million bushels of grain to 200 million bushels 
of wheat, 200 million bushels of oats, and other 
large cereal crops. The whole outlet for that pro- 
duction had to come down in the direction of the 
Georgian Bay Canal unless the Grand Trunk 
Pacific opened up an outlet for the Peace River 
country on the Pacific coast, which was perhaps 
probable under the operation of the Panama Canal. 
But the greater part of it had to come down to the 
Georgian Bay district. Anybody who knew Fort 
William, and the three great railway systems 
which converged there, knew that the develop- 
ment which had taken place there was such as 
had never occurred before. There were at Fort 
William grain elevators bigger than any others in 
the world. If one went down Lake Superior to 
Sault Sainte Marie one would find passing through 
the two canals a traffic that last year was three 
times as great in its tonnage as the whole of the 
traffic that passed through the Suez Canal. The 
Georgian Bay Canal, by cutting off probably 
hundreds of miles of route, provided the cheapest, 
easiest, and readiest outlet to the St. Lawrence 
that could be obtained. The Canadian Govern- 
ment had been forced by public opinion to build a 
line of railway connecting from the west to the 
Hudson Bay, which would only be available for 
three or four months of the year at the most, and 
which could not grasp anything like the large 
amount of trade that existed, most of which would 
be driven down along the line to the Georgian 
Bay Canal. He had visited New Zealand, where 
the enterprise of the people had led them to 
spend about £60 per head on public works, and 
Australia, where at least £45 per head of the popu- 
lation had been so spent; and looking over the 
map of Canada and considering that it was of the 
size of Europe, and that—unlike Australia, which 
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was largely desert in the centre—there is at least 
500 miles across the whole breadth of it capable of 
agricultural development, he could not conceive that 
a Canadian Government, which up to the present 
time had spent only about £9 per head, would go > 
astray in undertaking the scheme described in the 
paper, which would bring the vast food supplies 
into the easiest possible touch with the millions 
of England and of Europe generally. He had no 
hesitation in saying that, while the Canadian 
Government might feel somewhat burdened with 
the enterprises which it had already undertaken, 
courageous statesmen and financiers, if they once 
realised the vastness of the possibilities of the 
development of the Dominion, would not hesitate 
to grapple with them just as vigorously as Lord 
Strathcona and his friends did with the Canadian 
Pacific, under much more difficult circumstances ; 
under which also Sir William Mackenzie and Sir 
Daniel Mann had almost off their own bat created 
another transcontinental line, and under which 
the Canadian Government had now developed a 
third transcontinental line in the Grand Trunk 
Pacific. There was not a man he had met in 
Canada who thought about the interests of the 
future who did not thoroughly believe that the 
Georgian Bay Canal must be constructed within a 
limited number of years. The only question was 
one of time, and the courage of financiers, of states- 
men, and of the Canadian people in facing the 
question. London, in spite of all the develop- 
ments in the United States and Huropean countries, 
was still the centre of the world’s finance, and in 
view of the greatness of the opportunity and the 
certainty of the success of the scheme put forward 
by the author, he hoped it would be taken up and 
developed in this country. 


Mr. T. R. OLOUGHER desired, as one who had 
spent a large number of years in Canada, to thank 
the author, not only for the information contained 
in the paper, but also because it brought to the 
people of the country in a concrete form facts that 
otherwise would not have been known. He went 
back a great many years, when the subject under 
discussion was a live question in Canadian politics. 
He could remember thirty-five years ago when the 
great problem of the Huron-Ontario Canal was a 
live question, because it was even then felt neces- 
sary that something should be done to shorten the 
route between Lake Superior and the Atlantic. 
The idea at that time was to build a line running 
to Lake Simcoe, continuing down to a point near 
the city of Toronto. Again he remembered when 
the Ottawa River route was suggested to connect 
the Upper Georgian Bay with Montreal a cry went 
up from Ontario, and very indignant speeches were 
made to the effect that it was another scheme of 
Montreal to sidetrack Toronto. But during the 
past thirty-five years the Canadian citizen had 
reached the point when he did not think that the 
selfish interests of any particular province or city 
should be allowed to interfere with any scheme that 
was for the good of the whole of the Empire. 
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Instead of there being, as there was fifteen or 
twenty years ago, strong opposition from centres 
like Toronto, Hamilton, and Kingston, there was 
an endorsement of the project, not only on the 
part of private individuals but of Boards of Trade 
and Chambers of Commerce. It had received, 
therefore, the support, not only of the great mass 
of people residing in the various places along 
the route of the proposed Canal, but of the 
solid-headed business men in the Province of 
Ontario, who were bound in a degree to suffer by 
the construction of the work, but who were willing 
to endorse it because of the cheapness of trans- 
portation from the great West to the Atlantic sea- 
board. He was convinced from what he knew of 
it that from an engineering standpoint the scheme 
was a very simple one, and it was very greatly 
needed, and he did not think it was necessary to 
wait for long before Canada would be quite 
willing, as it was able, to endorse it. He wondered 
if the author had noticed what had taken place 
in Washington during last January. The 
citizens of the United States and the Government 
of Washington had looked at the scheme and 
had in their mind another one which was more 
beneficial to themselves—the increasing of the Sault 
Sainte Marie Canal, the Welland Canal, and the 
deepening of the waterways through Lake Hrie—but 
from a business point of view Canadians felt sure 
that would not hold water for one moment against 
the scheme that the author had brought forward. 
While the American was loyal to his country, he 
was essentially a business man, and in any way in 
which he had to compete for trade, either export 
or import, the American as a citizen, and particu- 
larly those resident upon the shores of Lake 
Michigan and Lake Superior, would be just as 
keen to see it built as the Canadian, because he 
was bound to a considerable extent to participate 
in its benefits. He (Mr. Clougher) heartily endorsed 
the scheme which had been brought forward, and 
his friends on both sides to whom he had spoken 
were hot upon it. He complimented the author 
upon what he had said, and could say from experi- 
ence that the day would not be far distant when 
Ontario itself would reap a very large benefit by 
transhipping the goods that now found their way 
along Lakes Erie and Ontario and down the St. 
Lawrence for transhipment at either Montreal or 
Quebec, and more particularly from eastern 
Ontario, where, within the next two years, the 
Ottawa, Rideau Lakes, and Kingston Railway will 
be complete. This would bring a vast amount of 
farm produce, particularly cheese, which would 
find its way direct to Ottawa, and thus without 
further transhipment pass over the All-Red Georgian 
Bay route to Liverpool, Manchester, and London. 


Mr. Frank Brrpwoop thought the Georgian 
Canal had two supreme factors in its favour. In 
the first place it was the base-line of an obtuse- 
angled triangle, and it was, therefore, necessarily 
a shorter route than the one along the other two 
sides by way of Lakes Huron, Erie, Ontario, and the 
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Welland Canal. Secondly, it fostered Canadian lines 
and centres instead of American, and incidentally it 
brought Great Britain into direct water touch with 
the food lands of the Far West. The author had 
made the possibilities and advantages of the scheme 
so abundantly clear that it was almost impertinent 
to inquire how it was it had not yet received 
official support in the Canadian Parliament. In 
the speech of Sir Wilfrid Laurier to which the 
author referred, Sir Wilfrid pleaded that the 
Georgian Bay project should be put in hand; he 
pointed out that he knew the Government had 
been urged to deepen the Welland Canal and the 
St. Lawrence, and that they had been urged not to 
proceed with the Georgian Bay Canal and the 
opening up of the Ottawa River. All the comfort 
he received from the Minister of Public Works was 
that the Government would handle the matter in a 
calm spirit; that the commercial feasibility of 
the scheme must be determined before any risk 
could be incurred ; that the blame for any diversion 
of Canadian traffic to American ports must rest in 
a great measure with Canadian railways, and that 
the early appointment of a Commission might be 
expected. Hedid not know whether the procedure 
in the Canadian Parliament differed from that 
which obtained at home, but he was quite sure 
that if in answer to asimilar question in the House 
of Commons a Minister in his reply had coupled 
the word “calm” with ‘Commission ” it would 
at once be assumed that he meant a dead calm, 
with the matter under discussion contributing 
the corpse. Some might argue that the ques- 
tion did not concern the people of this country, 
but that it was a matter that rested with the 
central authority at Ottawa and with the people 
of Toronto and Montreal. The right by which 
people in England claimed, in a perfectly friendly 
way, to have a voice in Canadian affairs was given 
them by the power of the purse. British money 
had been poured into Canada for many years, and 
he was afraid, judging from the last official Report, 
it could not be disputed that some of it had not 
found its way where it should. He gravely depre- 
cated the venomous gossip so prevalent just now; 
but to ignore actualities in Canada was as criminal 
as to put a plaster on a running sore. He was not 
girding at the fact that certain small municipalities 
were gorged with loans, but he thought it would be 
well that Canada, before asking the Mother Country 
for money, should make it clear through her 
legislators that the Dominion did not consist of a 
number of East Hams, and that the municipalities 
were not in the grasp of a body of corrupt wire- 
pullers, and that patriotism was not the tool ofa 
caucus. On the face of it the Government’s reply to 
Sir Wilfrid Laurier’s question would be accepted 
as adequate, as practical, and as commercially 
sound, had the reply not come from the lips of 
people who had not been altogether famous for their 
financial modesty, who had lavished money on the 
waterways and railways, and who were driving 
an iron road up into the frozen North, but who, 
when a matter of patriotic importance such as 
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the Georgian Bay Canal was brought forward, 
seemed to give it indecent burial on a shelf. 
There were one or two questions which the 
public would like answered by the author which 
were of great importance to British investors, 
and of equal importance to Canada, for her 
expansion naturally depended upon the cash she 
could collect. The questions were: Was the 
procrastination over the Georgian Bay scheme due 
to conviction or to lobbying? Did the voice of 
Toronto overpower that of Montreal? Was the 
fact that the Georgian Bay Canal scheme was in 
British hands in itself a fatal deterrent? He 
did not ask the questions in a spirit of mean 
inquisitiveness, nor in a mood of peevish criticism, 
but simply because it was openly stated in 
London that the Dominion was in the grip of 
the political “ boss” and of the financial ‘ bug.” 
No one grudged the Canadian his outspoken 
praise of his land, but the danger was that 
a false spirit of provincial patriotism might be 
engendered and hatred of the Mother Country 
taught. The true strength of the Dominion lay 
in her French stock and in her British stock. 


They all knew the fine patriotism of which the © 


men of French blood were capable, and at the 
back of the British stock stood the old Scotch 
settlers, While their spirit was politically in the 
ascendant, he hoped that less would be heard of 
American routes for Canadian trafic and more of 
official support for schemes of Imperial patriotism. 


Mr. W. T. R. Preston said that Sir Robert 
Perks bad done more in the Jast four or five years 
to make the subject a live one in the Dominion 
of Canada than all that had been done for a good 
many years previously. He knew something about 
the public opinion of his own country, and he 
would not like the impression to go forth from 
that meeting that Canadians were anxious to line 
their pockets at the expense of public money. So 
far as Canada was concerned there was a very 
much more unfavourable atmosphere twenty-five 
or thirty years ago than there was now. That 
had been due in the past to large public works 
being undertaken and vast fortunes made, and 
public men asked themselves, “‘ If there is so much 
for others, what is there for me?” For the last 
ten or fifteen years the political ideals of Canadians 
had risen very much higher, and it was their 
ambition to have as pure a Parliament as in 
this country. If Sir Robert Perks would con- 
tinue his good work he would find that what 
he and other distinguished Englishmen were 
interested in would not be a drawback, but would 
be the other way. The project was one which 
would not only commend ‘itself to the good sense 
of the Canadian people, but also to the financial 
market of the world. 


Dr. Parxin said that there were things 
stated in the market in London such as had 
been mentioned, but he would put this point 
to Mr. Birdwood: Did he know of any failure 
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of the Dominion Government to pay its interest 
for any loan? Did he know of the failure of any 
provincial government to pay its interest? Did 
he know within the last twenty-five years of any 
municipality which had failed to pay its interest ? 
Of course, people came with all kinds of wild-cat 
schemes to some of the wild-cat financiers in this 
country, and there were fools enough here, as in 
other parts of the world, to put their money into 
investments which were not guaranteed by any 
substantial authority. He had had a great deal of 
acquaintance with Canada, and the Englishman 
or Scotchman who had been out there for five 
years was:as ready to come over here with a 
wild-cat scheme as anyone. But the point was 
this: Had Canada failed to pay interest? The 
object of the Canadian investor was that he should 
receive interest on the capital invested steadily 
and securely. The Dominion Government was in 
such a position to-day that, although perhaps there 
was a little unwisdom in the rapid development 
which was going on, he did not believe that either 
the Canadian Government or the provincial 
governments could for one moment allow any 
municipality to repudiate its liability. That ought 
to be a sufficient answer. An American who 
invested money in Canada almost invariably sat 
down beside his money to see how it was being 
used, whereas the English investor entrusted it to 
almost anybody who came along—at least, a good 
many of them did—and thereby produced those 
rumours which had been referred to. Also there 
were some people who wanted a large interest, 
and were satisfied with very little guarantee as to 
the security of their investments. 


Mr. Tuomas Harwine said that with regard to. 
the practical part of the scheme the transportation 
business in Montreal had a very great interest in 
the question, because it was of vital importance to 
their shipping. Reference had been made to the 
large traffic likely to come through the Georgian 
Bay Canal to Eastern Canada and the eastern parts 
of the United States. At present over 50 per cent, 
of Canadian grain found its outlet vid Buffalo to 
American ports. That was a very sore point to 
all Canadians, who wanted, as far as possible, to 
export their own produce through their own ports, 
One very great disadvantage was that the ports of 
Montreal and Quebec were closed for five months 
of the year, but during the last few years, with 
increased facilities in the port of Montreal by the 
provision of terminal elevators, they had been able 
to accumulate a very much larger quantity of grain 
for export than previously. Last season 45 more 
steamers were loaded with full cargoes of grain 
than the previous year. Naturally, they were 
interested in any scheme which would help to 
bring the trade of the Canadian west through the 
St. Lawrence and through the port of Montreal, 
and he did not believe there was an ocean shipping 
man in Montreal who would not do all he possibly 
could to support the Georgian Bay project. The 
competition was very keen between the American 
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and the Canadian ports, and it took very little 
to divert the traffic. The ports of Buffalo 
and New York enjoyed a lower rate of insurance 
than they did at Montreal, and, therefore, 
Montreal must have a lower rate of freight from 
the west in order to compete with them. Anyone 
looking at-the map would see that across the north 
side of Georgian Bay, and thence by the Canadian 
canal, would be a very much shorter route than 
any other. With regard to traffic, the figures 
mentioned were very conservative; only 18 million 
tons had been calculated for the purpose of 
revenue, He believed the Georgian Bay Canal 
would have a very much larger proportion than 
that. The total cargo that went through Sault 
Sainte Marie last year was about 79 million tons. 
He had been for twenty years in the transportation 
business in Canada. When he went there and was 
told that the tonnage in seven months through the 
Sault Sainte Marie Canal was more than the total 
in the Port of London, he was inclined to be very 
sceptical, but not only did it amount to more than 
the Port of London, but also Liverpool and a 
number of other ports as well. One had very little 
conception of what 79 million tons a year repre- 
sented. There was a constant stream of vessels 
night and day up and down the canal during the 
whole geason of navigation. The bulk of the 
freight was iron ore from Duluth. Probably 40 
or 50 million tons were produced west of Duluth 
and shipped to Lake Erie ports. The cost of 
transportation was a matter of a few cents per ton 
—30 or 40 cents per ton was probably the entire 
cost—and therefore it was no wonder that their 
American friends could compete in the manu- 
facture of steel products against any other 
country. With regard to Canadian grain, the 
rate from Fort William was about 5 cents per 
bushel to Montreal, but when they touched the 
Welland Canal they were limited to a draught 
of 14 ft. Above the Welland Canal vessels could 
navigate most of those ports drawing 20 ft. of 
water. Consequently the steamers could carry 
up to 11,000 tons, whereas to Montreal they 
could not carry by water more than about 
3,000 tons. They were at a disadvantage in 
having to employ a smaller-sized vessel, at a 
correspondingly increased cost. If the Georgian 
Bay Canal were completed and they had a 20 ft. 
waterway through to Montreal, he thought the 
cost of handling grain between Fort William and 
Montreal would be out in two; instead of 5 cents 
per bushel it would be from 2 to 3 cents. There 
was no reason why they should not have the 
maximum size ofsteamer. The lake rate from Fort 
William to Buffalo was seldom over 14 cents per 
bushel. They could afford to pay twice as much 
to Montreal, which was practically the same 
distance, and get the business, as Montreal is an 
ocean port, whereas grain has to be shipped thence 
by rail or Erie Canal to the American seaboard, 
The Americans for a number of years had been 
endeavouring to find a route down to New York to 
compete with the Montreal route. They were not 
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able to do it in the summer-time, but if they could 
get a route down through the Welland Canal and 
the St. Lawrence Canal they would reach Lake 
Champlain, and thence to New York with a deep 
waterway, also taking advantage of any deeper 
route there might be from the west. That was the 
reason why the Americans were very much in- 
terested in the deepening of the Welland Canal, 
as it would have the effect of assisting them to 
obtain a larger amount of transportation business 
through the American ports. But if the Georgian 
Bay Canal was completed through Canadian 
territory the cost of transportation would be 
reduced, and there was a question as to whether 
even ocean-going steamers might not utilise it. 
But it was not Canadian trade only; there was a 
vast territory in the United States. They used to 
handle about half the grain shipped from American 
points vid Duluth, and they handled a consider- 
able quantity to-day; if they had the cheapest 
route of transportation they would not only have 
the whole of the Canadian North-West, but a very 
large proportion of the American trade would find 
its exit through Canadian ports. After many 
years’ experience in the transportation business in 
Canada, he had no hesitation in saying that the 
Georgian Bay scheme would not only be heartily 
supported by all the transportation interests in 
Montreal, but should undoubtedly receive the 
support of the Canadian Government. 


THs Hon. RICHARD OLERE Parsons proposed a 
hearty vote of thanks to Sir Robert Perks. He 
himself had never been along the proposed route 
of the Georgian Bay Canal, but on several occasions 
Sir Robert Perks had kindly explained to him the 
method he proposed to adopt if the scheme was 
passed by the Canadian Government. Sir Robert 
rightly said, as he (Mr. Parsons) knew, being 
an engineer in considerable practice, that the 
difficulties which had to be met with, if he adopted 
the method proposed of deepening the chain of 
lakes which were to be connected by the canal, 
were practically nothing. It was a very large 
work, and the cost was very large, but it was 
not of the character of the Panama Canal, where 
the engineering difficulties at one time were 
thought to be almost insuperable. By dint of the 
expenditure of enormous sums, however, the 
Americans hoped in due time to complete that 
canal. But the character of the Georgian Bay 
Canal was totally different, much more resembling 
the Suez Canal, which was pierced without any 
very great difficulty. It was a question of capital, 
and a very serious question for the Dominion 
Government to consider. He did not for a 
moment say that the vast development which 
had taken place did not warrant that large expen- 
diture. In India the railways were guaranteed 
by the Indian Government when they were con- 
structed, and for years they had not earned their 
guarantee, and werea burden to the country for the 
time being; but as time went on and the country 
developed, and people learned to travel, the railways 
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by degrees began to pay their guarantee, and 


afterwards showed a handsome profit. There 
were many other large enterprises which would 
never have been undertaken unless the country had 
guaranteed the expense. Personally he believed 
that the expenditure was quite warranted, even 
at the present time. As explained in the paper, 
one of the great assets would be the sale of 
electrical power, which would be enormous. But 
it was well known that even when Niagara was 


harnessed the sale of electric power was slow and 


' the company did not pay its interest, and it was 
only by starting factories at Buffalo which used the 
electric current that by degrees the large expendi- 
ture entailed earned a reasonable interest. He 
could quite understand that the Dominion Govern- 
ment was carefully considering the question of how 


long the eapital would remain without the payment 


of interest upon it. He could not help thinking, 


however, that the growth of Canada was so rapid, - 


and. the canal so suitable to carry the enormous 
traffie which would be developed, that the canal 
should soon be constructed. 


Mr. Byron Brenan, C.M.G., in seconding the 
motion, said that those who had read the paper 
could not help taking a great interest in that part 
of Canada which lay away to the west of the map, 
and feel gratified in contemplating the future 
development of that wonderfully prosperous past of 
our Empire, 


The vote of thanks was carried unanimously. 


- Sır ROBERT PERKS, in returning thanks, said he 
was deeply grateful to the members for listening to 
the paper and to what had been said in favour of 
the enterprise. 
nesslike remarks of Mr. Harling, who was so 
familiar with the trade of the St. Lawrence and 
the Great Lakes, it was not at all surprising that 
Senator Townsend should have made those remarks 
in Washington the other day which were repro- 
duced in the Ottawa Parliament and which had 
been quoted, because it was perfectly evident on 
looking at the map that every dollar that was spent 
on deepening and widening the Welland Canal 
must put an enormous amount of money into the 
pockets of American traders at Oswego. He had 
hada letter that morning from one of the shipping 
contractors in this country, Mr. Hunter, of the firm 
of Swan, Hunter & Co.; who said that already the 
decision of the Canadian Government to deepen 
the Welland Canal to thirty feet was creating quite 
a sensation among the shipbuilding ports of the 
Great Lakes. Why it was being deepened to thirty 
feet he did not understand, because no ships at 
present trading on the Great Lakes could get into the 
lake ports if they drew more than about nineteen 
or twenty feet, and therefore to deepen the Welland 


Canal to thirty feet seemed an absolute waste of ` 


money. Mr.-Harling had-pointed out. that the ten- 
dency on the Great-Lakes for many years past. had. 
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been for the tonnage of ships to increase steadily, 
so that at the present moment ships of 10,000 to 
12,000 tons were carrying grain and ore upon 
the Great Lakes. English steamers and. English 
shipbuilders never had a look in on those vast 
inland seas. There were about 35 million pounds. 
sterling of capital invested at this moment in the 
ships of the Great Lakes, but only possibly a little 
more than 10 per cent. of that shipping had been 
built in British ports. But the trade of the 
Great Lakes was for all practical purposes not in 
the hands of Canadians, and not in the hands 
of British traders; it was mainly in the hands 
of American shipbuilders, so far as the building of 
ships was concerned, and in the hands of 
American traders, because the Americans had an 
extraordinary navigation law which prevented a 
British ship trading from an American port to 
an American port, and that law was enforced 
on the~Great Lakes. The effect of deepening 
the Welland Canal, whether to 24 ft. or 30 ft., 
would be to put 75 per cent. out of every 
dollar spent upon if into the pockets of the 
United States trader, unless one thing happened, 
which was an impracticable idea, and which had 
been condemned by the greatest engineer that 
the United States ever produced, the late Mr. 
Wisner, of Detroit. Mr. Wisner was unquestionably 
at the very head of the hydraulic engineering of 
the United States when he gave his evidence 
before a Public Committee of the Canadian 
Legislature on that very problem, and before the 
United States Deep Waterway Commission. 
Mr. Wisner had said, “ If you are going to deepen: 
the St. Lawrence above Lake Ontario so as to get 
an access for ships passing from Lake Ontario up 
to the St. Lawrence drawing 20 to 22 ft. you are 
going to spend between Kingston and Montreal a 
sum at least double the total cost of the Georgian 
Bay Canal.” It was perfectly well-known that a ship 
drawing more than 11 or 12 ft. could not pass when 
loaded up from Montreal into Lake Ontario. They 
went past Belle Isle and got into the St. Lawrence 
and passed Quebec and then down in front of the 
city of Montreal, and then got into the harbour of 
Montreal. The question was, How was that ship 
to get any farther at all if she drew more than 
about 11 or 12 ft.? Mr. Harling knew better than 


- he did what was the draught. 


Mr. HARLING : 14 ft. 


Sir ROBERT Perks thought it was ‘doubtful 
whether a ship could get through with 14 ft. if 
the ship was loaded up. He saw à gentleman 
behind Mr. Harling (Mr. Harrison) nod his head 
to imply that he (Sir Robert) was about right. 
The ship with 14 ft. had to be unloaded at Montreal 
to get through those canals. A 14 ft. ship was not 
a commercial ship for the purpose of carrying 
grain. They must have a ship carrying up to 
8,000 or 10,000 tons. 


Mr. Harrison: 10,000 at 20 ft. -- 
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Sir ROBERT PERKS said that to get that they 
would have to spend between Kingston and 
Montreal, according to Mr. Wisner, twice the 
amount that would have to be spent in getting 
through the Georgian Bay Canal. There was a 
little bit of country about four miles long at 
the summit level through which the Canal 
would have to be cut, but with that exception 
there was no heavy work beyond the locks 
in the whole of the route. Returning to the 
point, the great advantage of the expenditure 
on the Welland Canal would be to Americans and 
not to Canadians. That was the effect of the 
original deepening of the Welland Canal, and that 
efiect would be accentuated to-day, because the 
Erie Canal was being deepened to 12 or 13 ft. 
by the State of New York. Already a Commission 
was on the verge of being appointed by the State 
of New York with regard to deepening the Erie 
Canal still further from Oswego down to the 
Hudson River for the express purpose of meeting 
the commerce and trade which should come from 
the Great Lakes down to Oswego and be captured 
by the American ports. Hence he was so glad to 
find a practical shipping man like Mr. Harling 
say that day that the counter-movement of Canada 
was the construction of the Georgian Bay Canal. 


The point was very aptly put by an American - 


paper (the New York Herald) a short time 
ago in very concise language: ‘‘ Canada holds 
the trump card in the Georgian Bay Canal.” 
And so it did. As to the kind invitation 
given to him to express his opinions on the 
internal politics of Canada, he really had none 
at all; it was not for him to criticise the Canadian 
Government or the Canadian Chancellor of the 
Exchequer. Perhaps he would have less difficulty 
in criticising our own Chancellor of the Exchequer, 
It had been his privilege to know Sir Wilfrid 
Laurier and Mr. Bordenand nearly all the Ministers 
of the respective Governments, and he had always 
received from them the most courteous and kindly 
consideration even when he was urging propositions 
which they were not at the moment prepared to 
accept. He honestly thought that the difficulty 
of the Canadian Government had been that they 
had not felt that they could embark their country 
upon a scheme of that importance and magnitude in 
view of the commitments which they had already 
undertaken. But there was no doubt that those 
works were on the eve of completion. A very large 
amount of labour would be set free when the rail- 
ways and other works-were finished, and those 
people would naturally want occupation. He 
thought they would have to impress upon the 
Canadian Government that the works which they 
undertook should be those which showed a 
reasonable chance of giving a satisfactory 
return, and that the vast sums invested by the 
people of this country in the Dominion should be 
invested in reproductive enterprises. He trusted 
the time might not be far distant when some 
members of the audience might find it possible to 
travel right through from Liverpool to Chicago, 
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vid the Georgian Bay Canal. One of the greatest 
merchants in Chicago and one of the biggest freight 
men there had stated publicly that Chicago alone 
would find enough traffic to keep the Georgian Bay 
Canal going. The reduction of rates which would 
be possible would unquestionably turn the whole 
of the grain trade through that route to Montreal, 
which would then have a chance of becoming, as 
she ought to be, one of the greatest cities upon the 
American Continent. He offered his sincere thanks 
to the Chairman, Lord Blyth, for presiding over 
the meeting. He did not think that the proposition 
they had been discussing was either impracticable 
or impossible, nor did he think it was far ahead of 
its time, and they tendered their most sincere 
thanks to the Chairman for so kindly presiding. 


THE CHAIRMAN (Lord Blyth) said he felt very 
proud that he had been allowed to preside over 
both the meetings in connection with the “ Georgian 
Canal.” What had surprised him in listening to 
the most excellent address of Sir Robert and the 
other instructive speeches, was that so little was 
known in this country of this great project. He 
was told it had been on the tapis for the last thirty 
years, and yet perhaps not one in five hundred 
people knew anything about it. The Suez Canal 
had been well known at the time, but perhaps 
that was owing to Lord Palmerston’s opposition ; 
and probably the widespread knowledge of the 
Panama Canal was due to the large amount of 
French money that was lost in it. Somehow or 
other both those undertakings became household 
words to the whole British public, and means 
must be adopted to put the Georgian Canal in the 
same position. He happened to be the very un- 
worthy chairman of one of the organising com- 
mittees of the Anglo-American Exhibition, to be 
held in London at the White City this year, and he 
understood that they were going to have a gigantic 
model of the Panama Canal there. He did not 
suppose they could have a model of something 
which did not exist, but he would strongly advise 
Sir Robert to have equally striking plans of the 
Georgian Canal prepared. There would be millions 
of people going to the exhibition, and he would 
take the responsibility on his own shoulders of 
finding, free of all cost, a place on the walls for 
large plans of this other great waterway near the 
model of the Panama Canal. The ball would be 
set rolling if those plans appeared at the forthcoming 
exhibition, 


THIRTEENTH ORDINARY MEETING. 
Wednesday, March 11th, 1914; FREDERICK 
KEEBLE, M.A., Se.D., F.R.S., F.L.S., Professor 
of Botany and Dean of the Faculty of Science, 
University College, Reading, in the chair. 
The following candidates were proposed for 
election as members of the Society :— 


Besar Tuan Yusof, His Highness Tungku, Kota 
Bharu, Kelantan, Malay States. 
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Chung Thye Phin, Towkay, M.C., Ipoh, Perak, 
Federated Malay States. 

Linnell, Frederick, Redstone Wood, Red Hill, 
Surrey, 

Ngah bin al’ Marhonie Tengku Abdul Rahim, 
His Highness Tengku, Tringganu, Malay States. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Brailey, William Herbert, M.A., M.D., M.R.C.S., 
L.R.C.P., 21, Lansdowne-place, Hove, Brighton. 

Ford, Charles Reginald, Government Life Building, 
Wanganui, New Zealand. 

Keventer, Edward, Dairy Farm P.O., Aligarh, 
United Provinces, India. 

Masson, Colonel Sir David Parkes, C.I.E., care of 
Messrs. H. S. King & Co., 65, Cornhill, E.C. 

Milde, George Seaton, F.R.G.S., 32, Great St. 
Helens, E.C. 

Narayan, Lachmi, Rani Mandi, Allahabad, United 
Provinces, India. 

Rorke, Alfred, 100, Chelsea-gardens, S.W. 

Ward, Joseph, Broombank Mount, Glossop-road, 
Sheffield. 

Weld-Blundell, Charles Joseph, Ince-Blundell Hall, 
Blundellsands, Lancashire ; and Blundell House, 
Campden-hill, W. 

Yerzley, Professor William Alfred, 250, Littleton- 
avenue, Newark, New Jersey, U.S.A. 


The paper read was— 


THE BACTERIAL TREATMENT 
OF PEAT. 


By W. B. Borromury, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London. 

If the statement be true that “ the`soil is the 
basis of national wealth,” the problems of soil 
fertility and plant production are not merely 
of interest to farmers and gardeners, they are 
of national importance. 

Since the days when Adam tilled the earth 
in “the sweat of his face ’’ down to the present 
time, the question of food-supply has been one 
of the dominant factors of man’s existence. 
As time goes on and populations increase and 
their needs become greater, this question of 
food supply will become more and more acute. 
Some writers have already given us terrifying 
pictures of this food famine of the future. But 
‘man’s necessity is science’s opportunity, and 
the comparatively new science of bio-chemistry 
is already indicating methods for increasing 
crop production which, if utilised, will enable 
the race to produce all the food material 
required for many generations to come. ` 
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In early times the subjects of soil fertility 
and plant growth were thought to be quite 
simple. It was held that plants derived all 
their nourishment from the humus of the soil, 
and this when exhausted was replenished by 
manuring with dung and other organic materials. 

This “humus” theory was replaced about 
the middle of last century by Liebig’s “ mineral 
plant food’’ theory. He stated that plants 
obtain their carbon from the carbonic acid in 
the air, and their necessary ash constituents 
from inorganic salts in the soil. Soil fertility 
could be maintained solely by the addition of 
mineral fertilisers. This theory, with certain 
modifications, is generally accepted at the 
present time, and is seen stereotyped in the 
Fertilisers and Feeding Stuffs Act, where 
nitrogen, phosphates and potash are the only 
factors considered in a manure. 

But during recent years evidence has been 
rapidly accumulating that the organic matter 
of the soil with its myriads of bacterial 
inhabitants is the most essential factor in soil 
fertility. 

Organic matter, whether of animal or vege- 
table origin, when mixed with the soil undergoes 
decay, some portions rapidly, others slowly, 
resulting in the production of the dark material 
known as “humus.” This material provides 
food and energy for numerous soil bacteria, and 
is gradually converted by them into substances 
suitable for plant food. These bacterial activi- 
ties not only produce nitrates and other food 
substances, but they also render the mineral 
food constituents of the soil available for plants. 
Thus a “new humus” theory of soil fertility 
is gradually evolving as a result of modern 
research. 

The parts played by the different kinds of 
bacteria found in the soil have been the subject 
of much investigation in recent years. Amongst 
these the nitrogen-fixing bacteria are perhaps 
the most important, for by their activities they 
can assimilate free nitrogen and add to the soil 
an increasing store of this essential element in 
a combined state. 

The great discovery by Hellriegel and 
Wilfarth in 1886 of the relationship between 
leguminous plants and the “nodule” bacteria, 
and the demonstration by Beijerinck in 1888 
that the bacteria in these root nodules can 
absorb gaseous nitrogen from the soil air and 
combine it with other elements into nitrogenous 
food material, was followed in 1900 by Nobbe 
and Hiltner’s preparation of pure cultures of 
these “nodule” bacteria for soil inoculation. 
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High hopes were entertained that soil inocula- 
tion for leguminous plants would result in 
greatly increased crops, and thus solve in part 
the problem of nitrogenous manuring. Un- 
fortunately, these hopes failed of realisation, 
for, although on certain poor soils inoculation 
has been attended with good results, it has to 
be admitted that on ordinary soils inoculation 
is useless for increasing the growth of 
leguminous plants. 

-In addition to the ‘“ nodule ” organisms there 
are other nitrogen-fixing bacteria found in the 
soil, independerit of any host plant. These live 
in the soil itself, and develop there even when 
no crop is growing upon it. The most im- 
portant group of these free nitrogen-fixers is 
that discovered by Beijerinck in 1901, and 
named by him ‘‘ Azotobacter.” They are large 
ovoid forms, aerobic in habit—that is, they live 
only in the presence of air—and they are widely 
distributed in all fertilé soils. Their power to 
fix atmospheric nitrogen is more pronounced 
than that of any of the other nitrogen-fixers, 
and it has been stated that ‘“ Azotobacter, by 
its relative abundance, indicates what may be 
termed the natural nitrogen-recuperative power 
of a soil.” 

Azotobacter can be cultivated quite easily in 
the laboratory in culture solutions containing 
sugar and the necessary mineral salts, but no 
nitrogen compounds; and it can be demon- 
strated by analysis that considerable quantities 
of atmospheric nitrogen have been fixed after 
ten to fifteen days’ growth. Here again there 
was the prospect of utilising these cultures for 
soil inoculation, and thus directly increasing the 
nitrogen content of the soil, but in spite of 
numerous experiments and attempts in this 
country, Germany, and America, only negative 
results were obtained. 

Recognising the undoubted capacity which 
Azotobacter possesses to fix appreciable quanti- 
ties of free nitrogen, it was felt that if only a 
suitable medium could be obtained it ought to 
be possible to introduce the organism into the 
soil with beneficial results, and it was with this 
object in view that a series of research ex- 
periments were commenced in the Botanical 
Laboratory, King’s College, three years ago. 

It was evident from the failures of previous 
investigators that a liquid medium was useless. 
The natural home of Azotobacter is not in 
a liquid but in soil, where in the presence of 
air it obtains its food and energy from the 
humus. Heinze, Krzemieniewski, and others 
had already shown that soluble soil humates 


~ 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 13, 1914. 


‘N 


exercise a remarkable stimulating action on 
the fixation of nitrogen by Azotobacter. Hence 
the problem was to find a medium rich in 
soluble humates. Numerous substances con- 
taining humus were tried, but all without 
success. Finally, experiments were made on 
peat. Natural peat is rich in humic acid, and 
it is well known that this humic acid can be 
converted into soluble humates by the action 
of alkalies such as potassium hydrate, sodium 
hydrate and ammonia. It was very soon evident, 
however, that peat treated with these ehemical 
substances was useless for Azotobacter. The 
organism refused to grow in such a medium. 
Then, by a more or less happy chance, it was 
discovered that certain aerobic bacteria possess 
the power of converting natural peat into a 
“ humated ” neutral medium in which Azoto- 
bacter flourishes well if the ‘“ humating’”’ 
bacteria are killed off by sterilisation before 
the culture of Azotobacter is added. Hence the 
preparation of the treated or bacterised peat 
consists of three stages—first, the raw peat is 
moistened with a culture solution of the special 
“ humating” bacteria, and the mass kept at a 
constant temperature for a week or ten days; 
during this time the bacteria act on certain 
organic constituents of the peat, and gradually 
convert a large amount of the humic acid present 
into soluble humates ; second, the “ humating”’ 
bacteria having done their work are destroyed 
by sterilising the peat by livé steam ; third, the 
sterilised peat is treated with a mixed culture 
of nitrogen - fixing organisms — Azotobacter 
chroococcum and Bacillus radicicola—and after 
afew days’ incubation at 26° C. is ready for use. 

The following table shows the effect of the 
treatment as proved by analysis. Analyses of 


a garden soil and other manures are also given 
for comparison :—~ 


. | Md . 
og 2S 5 
as 2P | a8 
28 a5 | 358 
© ept © 'm 
wa od ix, as, 


Raw Peat 


per cent. iper cent.i p. cent. 
-028 


-214 | 1:267 


Bacterised Peat 15:194 . 2-694 | 4°310 


Garden Soil - "012 | 026) +427 
Fresh Stable Manure : "433 | +291 | 2:533 
Well-rotted Stable Manure | 1°46 *439 | 2-848 
One - year-old Peat-moss | 

Litter Manure : 1:05 | "826 | 2°587 


Ordinary soil when mixed with bacterised 
peat shows a striking increase in nitrogen 
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content if the mixture be kept at the tempera- 
ture most suitable for the growth of Azotobacter. 
In order to test how far this increase was due 
to the nitrogen-fixing organisms introduced in 
the peat two similar mixtures of garden soil 
and bacterised peat were made in the propor- 
tion of 9 ozs. of soil to 1 oz. of peat, the only 
difference between the mixtures being that the 
peat in one was sterilised, thus killing off the 
nitrogen-fixers present. Hach mixture was 
placed in a large bottle, and remained in an 
incubator for seventeen days at a temperature 
of 26°C. The contents were then analysed, 
with the following results :— 
Grm. N. per 
100 grms. soil. 
(a) ‘717 
(b) -'709 
(a) *792 © 
(b) 789 
An average gain of 77 mgrms, of N. per 100 grms. 
of soil. 


Another experiment with soil from Rotham- 
sted gave— 


Soil + sterilised bacterised peat 


Soil + active bacterised peat 


Grm. N. per 
100 grms. soil. 
(a) -367 

(b) +368 
(a) °421 

(b) -417 
An average gain of 54 mgrms. of N. per 100 grms, 

of soil. 

As there was a possibility that sterilising the 
peat before mixing it with the soil might result 
in a loss of nitrogen in the form of ammonia, a 
third test was carried out on a garden soil from 
Plumstead. An analysis was made of the 
mixture of active bacterised peat and soil at 
the commencement of incubation as well as 
at the end. This gave practically the same 
amount of nitrogen as the mixture with 
sterilised peat, thus indicating that the increase 
is due to the nitrogen-fixing organisms present. 
The results of analysis were as follows :— 


Grm. N. 
per 100 grms. soil. Average. 


Soil + sterilised bacterised peat 


Soil + active bacterised peat 


Soil++ sterilised bacterised peat a ee, ALT 
Soil + active bacterised peat ((a) ore -415 
(at commencement) (io "410 
Soil + active bacterised peat { (a) 7 -475 

(at end) (b) -476 
An average gain of 60 mgrms. of N. per 100 grms. 
of soil, 


If this increase of nitrogen could have been 
obtained throughout an acre of soil for a 
depth of three inches it would represent the 
equivalent of a dressing of 28 cwts, of nitrate 
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of soda per acre, taking nitrate of soda to 
contain 15°6 per cent. of nitrogen. . 

This remarkable result has been described as 
“a new method of intensive culture—an inten- 
sive cultivation of the nitrogen-fixing bacteria 
in the soil—a ‘speeding-up’ of nitrogen 
fixation.” ` 

_ Experiments at King’s College on various pot 
plants soon demonstrated that bacterised peat, 
in addition to being an excellent medium for 
the growth and distribution of nitrogen-fixing 
bacteria, possessed special manurial properties 
of its own. In order to obtain a strictly im- 
partial.and extended test of the bacterised peat 


, the authorities at Kew Gardens were approached 


last spring, and they very kindly arranged to 
make a series of experiments with a wide variety 
of plants. The plants selected were hippea- 
strum, begonia, streptosolon, asparagus, salvia, 
alternanthera, primula, carnation, pelargonium, 
fuchsia, and abutilon. 

Twelve plants of each kind were selected by 
the curator, Mr. Watson, as being similar in 
size, age, and health. They were then potted 
up in series of threes in the following mixtures :— 


Part 
Series. bacterised peat. Part loam. Part sand. 
Ly. .% 1 F 2 + $ 
2... 1 + 4 + 1 
Be. a 1 + 8 + 2 
4, Loam, leaf mould, and sand (ordinary potting 
compost). 


The plants were potted up on April 20th, and 
within ten days the effect of the peat was evi- 
dent in increased growth and stronger develop- 
ment of the treated plants.- This increase was 
maintained throughout the extent of the experi- 
ment, and in six weeks’ time the treated plants 
were double to three times the size of the un- 
treated ones. One very important fact demon- 
strated by the Kew experiments was that flower 


production and especially root development are 


promoted equally with increase of foliage. 

At Chelsea Physic Garden a plot of radishes 
watered once only with an extract of the 
bacterised peat gave an increase by weight 
of 54 per cent. over the untreated plot. _ 

Equally striking results were obtained on 
some experimental plots at Eton School 
Gardens by Mr. Machin, where the manurial 
effect of bacterised peat was compared with 
artificials and farmyard manure. The whole 
plot was 51 feet long by 36 feet wide. The 
plot was divided across its breadth into three 
equal portions of 15 feet each, and a smaller 
portion of 6 feet. This gave three plots of 
60 square yards each, and a small plot of 


1 
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24 square yards. These plots were treated 
as follows :—Plot 1, complete artificial manure 
(top dressing), 4 ounces per square yard; Plot 2 
(small plot), no manure; Plot 38, bacterised 
peat (top dressing), 9 ounces per square yard ; 
Plot 4, one ton farmyard manure (half dug in 
subsoil, and half in top spit). 

The rows of plants ran across each of these 
four plots. As each crop matured careful 
weights were taken, and are shown in the 
following table :— 
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(2) The previous season (1912)-crops were a 
complete failure. Land as nearly exhausted as 
possible. 

(8) The mixture of artificials used usually 
gives better results than dung, but owing to 
the exceptionally dry spring of 1913 the wet 
farmyard manure had an advantage. 

(4) All the crops were much below the 
normal owing to (a) starved land; (b) ex- 
ceptionally dry season on a hot, dry soil. 
Potatoes were all first earlies. 


Artificials. | No Manure. Peat. Dung. 

No. of Roots. lbs. ozs. |No. of Roots. lbs. ozs. |No. of Roots. lbs. ozs. |No. of Roots. Ibs. ozs. 

Potatoes 42 25 7 18 8 9 40 42 10 48 32 4 

Average . 0 9'7 | Average O 7'6 | Average 1 1 Average 0 12 

Turnips | 14 7 9 6 2 6 14 11 12 13 8 3 
Average O 8:6 | Average O 6:3 | Average 0 12:7 | Average 0 10°1 

Beet 20 16 4 10 3 4:5 20 25 O. 20 17 8 

Average 0 13 Average O 5-25] Average 1 4 Average O 14 

Onions 61 6 2 37 3 10 60 12 10 58 8 8 
Average O 1°6 | Average O 1:6 | Average O 3:4 | Average . O 2°3 

Carrots 28 7 8 14 1 4 28 9 0 28 7 1 

Average `. 0 4:3 | Average O 1:4 | Average O 5'1 | Average . O 4 


The percentage increase of the produce from 
the peat-treated plots over those with no 


manure, artificials, and farm dung is as 
follows :— 

i No Manure. | Artificials. | Farm Dung. 
oo. |- Per cent. | Per cent. Per cent. 
Potatoes 123 | 75 41 
Turnips 100 | 47 26 
Beet galt 281 54 43 
Onions . 110 l 110 46 
Carrots . 260 | 20 28 


| | 


It will be noticed that in all cases the yields 
are small. This is accounted for by Mr. Machin 
in the following notes :— 

(1) Sandy soil over gravel. No manure for 
nine years, and had been continuously cropped 
with potatoes, followed by brassica. 


(5) The land was specially selected for testing 
food values on an exhausted soil. 

The beneficial effects of bacterised peat as a 
top-dressing for grass has been noticed by 
several experimenters. The remarkable results 
obtained on the Mid-Surrey Golf Course are 
described as follows by the editor of the Garden, 
writing in Country Life on November Ist, after 
inspecting the greens in the company of Mr. 
Lees, the groundsman at Mid-Surrey: ‘“ The 
first to be dressed was a practice green, which, 
owing to the very hard wear to which it is 
subjected, and the fact that it is on sand, 
always gives a great deal of trouble, particu- 
larly in the autumn. This green was treated 
on August 28th, and at that time was in a very 
worn condition. Now (November Ist) it is as 
perfect as a green could be, the turf being very 
close and hard and of a particularly healthy 
colour. Near to this practice green, and also 
on sand, is an undulating green that Lees 
assured me has always been a worry to him 
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at this season. This, when dressed with the 
prepared peat a little more than a fortnight 
ago, was very brown in places, but now the 
brown patches have almost disappeared, and 
the turf is very healthy and of excellent sub- 
stance. A third green, also of an undulating 
character, was treated on Tuesday of last week, 
and three days later was showing signs of im- 
provement. After experimenting with different 
quantities to ascertain the proper amount to 
use—2 ozs., 4 ozs., 6 ozs., 10 ozs., and 12 ozs. 
per square yard respectively—Lees has come 
to the conclusion that 3 ozs. per square yard 
produces the most satisfactory results. This 
is applied in a pulverised state as a top-dress- 
ing, and for the first few days seems to open 
up the soil and to let the grass through, after 
which this slight sponginess disappears. Not 
only have these dressings had a most remark- 
able effect on the blades of the grasses, but 
root-growth has also been increased to a very 
considerable extent.” 

The question has been raised as to whether 
the results obtained are due to nitrogen-fixation 
directly or to a more general manurial effect. 
Probably both are important. 

Recent experiments, however, indicate the 
probability of the presence of another factor. 
Mr. Watson, in the Kew experiments, noticed 
that a small amount of bacterised peat often 
gave as good results as a heavy dressing. This 
was most evident when the soil treated con- 
tained plenty of available ‘plant food. In an 
_ experiment with Richardias, potted up in 
heavily manured soil, he found that a top- 
dressing of about half-an-ounce of peat to a 
10-in. pot doubled the weight of the treated 
plants in a month’s time. Dr. Rosenheim, of 
King’s College, obtained equally striking results 
on Primula malacoides by treating twice only 
with the water extract of 0°18 of a gramme 
(45th of an ounce) of bacterised peat. 

Such effects cannot be due to the small 
amount of direct food material present in the 
peat or its extract added to the soil, and it was 
realised that in the prepared peat there is 
something which has the effect of stimulating 
and promoting growth in an extraordinary 
manner. Numerous experiments now in pro- 
gress indicate that this “ something” is 
probably similar in nature, as Dr. Rosenheim 
suggested, to the accessory food bodies recently 
found to play such an important part in animal 
growth and nutrition. If this is confirmed it 
will go far towards explaining the specific 
action of bacterised peat as a fertiliser. 
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DISCUSSION. 


Tum CHAIRMAN (Professor Frederick Keeble, 
F.R.S.) referred to the general bearings of the 
lecturer’s theme. It was impossible to avoid 
being struck by the peculiar position of agricul- 
ture in the present day, a position which might 
be likened to that of Portia in “The Merchant 
of Venice,’ who was beset by several suitors 
bearing caskets in their hands. The agriculturist 
and horticulturist were told by the biologist that 
they must apply themselves to the study of 
bacteria; by the chemist, that their wealth was 
dependent upon securing the right kind of fer- 
tiliser. Now, it was the physiologist who pro- 
posed to show people engaged in agriculture 
or horticulture how they were to get rich. Some 
sympathy was certainly due to the practical men 
who had to meet these various suggestions for 
the acquisition of wealth. Nevertheless, he con- 
sidered that if Professor Bottomley could establish 
the case he had developed there were riches 
to be obtained. He would put it that Professor 
Bottomley was able to take material of small 
commercial value, used mainly for the making of 
coal and oil, and extract from it not only the 
humates in a form in which they could be used 
for plants, but also to use these humates as a 
seed-bed in which the Azotobacter, or nitrogen- 
fixing ‘organism, could thrive. If more extended 
trials than those so far undertaken could establish 
that Professor Bottomley could de those two things 
he would have earned the encomium of Swift for those 
who made two blades of grass grow where one grew 
before. To the speaker the subject was not, perhaps, 
most attractive on its commercial sides; it was 
most interesting from the point of view of the intri- 
cate chemicaland biological considerations involved. 
There were, indeed, many questions he would have 
liked to have put to the Professor, particularly 
about the preliminary stages of his process. He 
had not yet learned the details of the bacterium 
which did the work of humating, nor did he yet 
understand why the chemical production of hu- 
mates should not serve as a nidus for the Azoto- 
bacter. On those two points it was important to 
have information. The point the author had 
raised about the influence of the peat on ee] worm 
was of particular interest, although not surprising. 
Practical gardeners were well aware that an excess 
of nitrogen manure was a great encouragement 
to disease. On the other hand, it had been 
established that a certain amount of nitrogen was 
good for getting rid of mildews. Traces of other 
substances, such as lithium salts, were said to be of 
great value in preventing disease. The speaker 
had been struck by Professor Bottomley’s develop- 
ment of the last part of his thesis, respecting 
accessory food bodies. In France reports of ex- 
periments, published every six years, alternately 
confirmed and disproved the effect of exceedingly 
minute traces of most unlikely substances on plant 
growth. It had been shown many years ago that 
if zinc, to an amount so small as to be expressed in 
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the fourth place of decimals, were applied in the 
culture of certain moulds the latter developed at a 
pace equal to sixteen-times that of their former rate 
of growth. Zinc, therefore, must almost.be regarded 


as an accessory food body. It was, at all events, a, 


stimulator. Of these stimulators there were so 
many as to tempt to the belief that plants, like 
most living things, required change. It was 
notorious that plants grown for any length of 
time on the same ground grew badly. It was, the 
speaker argued, quite unnecessary to seek evidence 
of the bona fides of the lecturer’s experiments, 
inasmuch as the latter had been carried out by 
the Curator of Kew, Mr. Watson, and his 
assistants. He was himself convinced from the 
first of the efficacy of the material discussed, 
particularly on seeing the remarkable series of 
plants which Mr. Watson had grown at Kew. 
Bacterised peat had appealed to his imagination 
in connection with the Irish problem, towards a 
solution of which a bacterised peat industry in 
Ireland, which would convert the peat bogs into 
smiling potato fields, might go far. 


Dr. J. A. VOELCKER had followed with much 
interest the descriptions given, and, like the Chair- 
man, accepted the demonstrations in good faith; 
but, like him also, he desired further explanation, 
particularly as he proposed to carry out experi- 
ments himself. On the question of the amount of 
nitrogen, Professor Bottomley had stated that he 
had proved that the increase of growth could not 
be wholly accounted for by the nitrogen added, 
and he had shown that in many cases a smaller 
amount gave better results than a larger one. 
That was well understood in agriculture; an over- 
dose of nitrogen might lead to results infinitely 
inferior to those which would follow the appli- 
cation of the precise amount which the plant 
could take up without injury. The nitrogen ques- 
tion was unsettled, as, apparently, some experiments 
had shown that an increase in crop was not greater 
than might be accounted for by the nitrogen 
added. As Professor Bottomley had presented the 
matter, it seemed that the nitrogen plus the 
accessory food body worked in a way that was 
quite unfamiliar to agriculturists or horticulturists. 
For instance, it answered equally well for any kind 
of plant, potatoes, cabbages, or what not. Nitro- 
gen, he would allow, did not behave quite in that 
way. It would seem that the application of this 
peat would be found beneficial even in the case 
of golf-greens; this was somewhat surprising, 
inasmuch as it was recognised that the tendency 
of nitrogenous manuring was to produce coarse, 
rank grass, and not the fine herbage which the 
golfer desired. While prepared to accept bacterised 
peat from a horticultural standpoint, he was 
not sure that it would be applicable to agri- 
culture on a large scale. The author had shown 
that in the treated peat there was some 4 per 
cent. of nitrogen, which was relatively a great 
quantity and should goa long way. Moreover, it 
appeared to the speaker extraordinary that in 
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view of the antiquity of agriculture and the 
long study of the growth of plants under different 
conditions the value of these accessory substances 
had not been noted earlier. He could not 
see that there was anything to şhow that 
an observed increase in the growth of different 
crops could not be accounted for by the work of 
such well-known materials as nitrogen, potash, 
phosphates, etc.; there wás no evidence to show 
the need of accessory’ substances which played 
a part in the cultivation of the plant. Finally 
he would say that, from a practical point of 
view, the question of cost was paramount. Was 
there any likelihood of the material being put 
on the market in an accessible form? It might 
be too early fo put such a question, but he was 
induced to ask the question when he remembered 
that Professor Bottomley had indicated, on one 
diagram exhibited, that one and a half tons per 
acre would be needed. 


Mr. J. Courrs observed that at Kew they had 
found that much peat added to the soil generally 
proved detrimental to the growth of monocoty- 
ledons; better results were obtained with the 
smaller doses. The attitude of the experimenters 
at Kew was, he might mention, quite sceptical; 
they had suffered from the “ plant doctor,” although 
the errors of the latter were doubtless due to his 
inexperience and ignorance in applying his materials. 
So far as the bona fides was concerned, the work 
done was supervised by Mr. Watson himself, who, 
assisted by the speaker, mixed the materials for 
each individual plant; the plants, beyond ordinary 
details, had no special attention during growth 
other than that devoted to starting them; after a 
fortnight or so they were left to themselves. The 
results in some cases were extraordinary, and not 
comparable with those obtained from ordinary 
nitrogenous manure. Experiments had been 
made to determine whether peat afforded plants 
a greater power of resisting the eel worm, and in 
this connection the carnations showed the most 
striking results. In the case of the peat-treated 
plants there was little trace of eel worm after two 
months’ growth, whereas the nitrated plants were 
badly affected within a fortnight. Another experi- 
ment was made with chrysanthemum plants in 
the open, planted at the same time and under the 
same conditions. One section of this planting was 
treated with 2 ozs. of peat to the square yard, and 
a second with 4 ozs., while a third section was 
treated with dried sewage sludge, and a fourth 
with nitrates. The differences in results were 
marked. The section treated with the smaller 
quantity of peat seemed as good as that which 
had received a larger allowance. Again, the 
sludge section was considerably superior to 
that which was nitrated, although much inferior 
to. the peat-treated sections, the action being 
slower. It was ‘evident that there was some- 
thing in the nature of manurial effects in the 
peat, the root development of the plants being 
very marked. ` 
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Mr. A. Macu referred to certain experiments 
which had been carried out with bacterised peat. 
A quantity of peas had been sprinkled with the 
peat, and other plants had received treatment with 
nitrates. From the peat-treated peas 28 lbs. of 
dry seed were obtained; from the nitrated plants 
18 lbs, Another experiment had been made 
with tomatoes grown for seed in houses. In 
this case peat was used for some of the plants and 
for others yellow loam mixed with old rotten dung, 
and the peat-treated plants gave the better results, 
notwithstanding that they received nothing but 
pure water, while the other plants were fed every 
three days with a special artificial fertiliser. If 
there were no potash in the peat the plants never- 
theless obtained it in some way or another, as it 
was impossible for fruit-producing plants to do 
without potash. The conclusion the speaker had 
therefore come to was that the peat strengthened 
the plants by enabling them to secrete in 
their roots the power to increase the phos- 
phates and potash in the soil. He knew of a 
grower of plants who was keenly interested in 
securing the prepared peat, as he had found that 
he could, with peat, raise a plant in two months 
ready for sale, which, without the peat, required six 
months for its development. This man was at the 
present time buying small plants in Holland and 
Belgium, and these plants he was treating with a 
simple top dressing of peat, about a spoonful to 
each plant. In the result the time taken by the 
plants to develop was two months less than when 
grown without peat. With this peat, also, he 
could obtain geraniums by May or June, selling 
them at 4s, a dozen, whereas under former 
conditions he obtained only 2s. 6d, per dozen. 
The question of price was, the speaker con- 
sidered, of small consequence when regard was 
had to the unique properties of the material. A 
grower who intended to exhibit was compelled to 
secure the best possible results, and must have 
the best stimulators. On the other hand if, as 
had been suggested, a small quantity would 
serve as well as a large one, so much the better 
for the user. 


Dr. O. RosenmEm (King’s College, London) 
believed that the audience would agree with 
the last speaker that bacterised peat was a 
substance having remarkable properties as a 
stimulant to growth. He had himself carried out 
a few experiments for the purpose of investigating 
the minimum quantity of the peat which would 
produce the results which Professor Bottomley had 
shown; the quantity proved to be very small 
indeed. The speaker had found, on actual 
analysis, that a solution prepared from the peat, 
containing only about 30 milligrammes of solid 
substances, produced striking results on plant 
growth. His results showed that the effect of 
peat was out of all proportion to what would 
be expected from an equal weight of a mere 
manurial substance. The amount of nitrogen 
in it could not supply the needs of the plant, 
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and that remark was equally applicable to 
the amount of phosphates, etc., present. There 
appeared to be some fundamentally new substance 
at work, a substance which was at the bottom of 
plant growth. It had struck him that the active 
principle in prepared peat had some analogy to a 
newly-discovered factor of animal nutrition, which 
is still in itstinfancy. It was already evident that 
the old idea that animal and human food con- 
sists of proteins, carbo-hydrates, fats, and salts 
alone must be abandoned. In America, in 
England and elsewhere, it had been experimentally 
shown that in order to support life something 
additional was required. The animal could only 
obtain the necessary additional matter from 
plants, and the next question that arose was, 
whence did the plant itself obtain that substance ? 
He believed that, directly or indirectly, the plant 
obtained what it required from the humus, and 
that in the peat as prepared by Professor 
Bottomley the essential substance for growth was 
present. Of course it was advisable to be very 
cautious in bringing forward such a view, but the 
experiments so far carried out seemed to support it. 
A substance of the type indicated had quite different 
properties from those of the well-known manures ; 
it was soluble in alcohol, which distinguished it from 
the substances customarily dealt with in plant 
nutrition. So far no substance soluble in alcohol 
was known which could produce such an effect 
when used in such minute quantities. He believed 
therefore that Professor Bottomley’s bacterised 
peat contained in relatively large quantities a 
substance of fundamental importance. 


Mr. W. T. Cuapwin referred to a paper recently 
read before the Society, dealing with the electri- 
fication of vegetable life, and with radio-active 
residues, a scheme which, to his mind, presented 
several practical drawbacks, however great might 
be its scientific interest. His difficulty had been 
to understand how the farmer was to apply it, so 
minute was the amount of radio-active soil to be 
dealt with, and in addition he had anticipated 
difficulties in relation to the 2,000 years it was 
supposed to last. The material which Professor 
Bottomley had submitted was interesting to the 
speaker in view of his connection with the Central 
Chamber of Agriculture. Here, again, the practical 
aspect was the significant thing. If Professor 
Bottomley could do anything to increase the 
productivity of the soil nothing could be more 
desirable. But he (the speaker) was at once con- 
fronted with the question of cost. If the amount 
required per acre could reach the magnitude of 
one and a half tons, he would like, if not too early, 
to realise the probable cost of the material, and also 
its durability. 


Mr. E. Couman desired to ask the author whether 
the peat preparation would be affected to any 
extent by a dry season; whether moisture was 
necessary to promote the cultivation of the bacilli 
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Mr. E. H. Sams asked the author why he had 
selected for his experiments plants known to require 
nitrogenous food. The plants exhibited were 
known to feed almost wholly on nitrogen, and did 
not need phosphates, and therefore their selection 
was not a fair criterion of the value of bacterised 
peat. Such plants responded rapidly to applica- 
tions of organic manure, Further, he would 
inquire why samples of food-producing plants were 
not submitted. Experience had taught the 
effect of chemical fertilisers, but with regard 
to the prepared peat it seemed advisable to 
look further ahead and inquire into the cause 
of the results obtained. For plant food, those 
inert materials of the soil should be taken 
up which were convertible ; stimulation of plant 
growth would quickly lead to exhaustion of the 
fertility of the soil, unless the peat could be 
supplied in good quantity, whereby the humus 
required by the soil would remain. Otherwise, the 
position would not be better than in the case of 
the chemical manures which put back into the soil 
that which the plants took up. 


Mr. E. F. Hawes asked Professor Bottomley 
whether water was added to the raw peat exhibited 
on the table, and was informed that no water was 
added; the only moisture present was that which 
had not originally dried out. The speaker was 
interested in the point, because some years ago he 
had used peat, finely broken up and moistened, 
for growing young sugar-cane cuttings. The heat 
employed was 75°, and the canes commenced 
growing very rapidly, so fast, indeed, that he used 
a proportion of pure peat moss with the soil; the 
plants grew very much quicker than in ordinary 
soil. The paper itself and the course of the 
discussion led the speaker to believe that possibly, 
in finding the most suitable culture media for 
nitrogen Professor Bottomley had also found the 
most suitable media for potash and the phosphates. 
It might have the same effect in speeding up the 
latter foods in the soil as it had in the case of 
the nitrogen. 


Mr. A. Hatt referred to his experience in trying 
peat and sand as a medium for diseased plants, 
with unsatisfactory results, due doubtless to lack 
of experience. He had tried ericas in prepared 
peat, but all the plants had died; that, however, 
might have resulted from bad treatment. 


THE CHAIRMAN, referring- to the remark that 
there was something peculiar about the plants 
chosen, and that they only took nitrogen, desired 
to observe that the plants required just the same 
foods as other plants; it was merely a question of 
relative amounts. 


ProrEssor Bortomuey replied very briefly to 
one or two questions. In the bacterial treatment 
of the raw peat with a chemical, it was imprac- 
ticable to get the accessory food body precipitated 
by phospho-tungstic acid—the ordinary method of 
precipitation. Whether it was already united with 
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the humic acid, or whether it was produced by the 
breaking down of some of the organic decomposition 
products already in the peat, were questions for 
further investigation. His main point was that 
chemical treatment did not yield the results 
obtained by bacterial treatment. He could not 
say what bacterised peat would cost, nor would it 
be possible to estimate the cost until more was 
known about the peat. 


A vote of thanks to the author, proposed by the 
CHAIRMAN, concluded the proceedings. 


THE ROSE-GROWING INDUSTRY OF 
LYONS. 

The famous rose gardens of Lyons owe their 
excellence largely to a light soil, an abundance of 
Sunshine, and the proper amount of moisture. 
From time immemorial, local rose-growers have 
taken advantage of these favourable conditions 
until skill and interest in the industry have made 
the roses of the Rhone valley known throughout 
the parks and gardens of the world. The ground 
where the roses are chiefiy cultivated is on the 
outskirts of the city. It is flat, devoid of shade 
trees, and protected only by high walls at the 
confines of the property. The rose plants are set 
out for commercial purposes in straight rows, 
sometimes a hundred feet long, the smaller plants 
six inches apart with about ten inches between 
rows, while the larger grafted or budded varieties 
are inserted ten to twelve inches apart, with 
eighteen inches between rows. The United States 
Consul at Lyons says that nearly all of the plants 
are out of doors. The greenhouses for a rose 
garden of fifteen acres do not number more than 
two, averaging thirty feet in length. It is only in 
exceptional winters that the plants have to be 
covered, Sometimes the tops of the older plants 
are rather loosely bound in straw. In every large 
commercial rose garden of Lyons, hundreds of 
eglantine rose plants are kept to a single stalk for 
grafting. These are usually gathered by peasants 
in the woods, or on uncultivated land, and sold to 
the rose-growers. Roses grown in the alluvial 
plain near Lyons thrive often even more luxuriantly 
when transplanted in a heavier soil; but roses 
taken from such heavier earth, where they may 
have been grown exclusively, occasionally retro- 
grade when set out in Lyons. An instance may be 
cited in the case of the ‘“ American Beauty,” stated 
to be originally the ‘ Madame Ferdinand Jamin,” 
a French rose but developed in America and re- 
christened there. This rose loses much of its 
acquired richness and size when set out on the 
land in Lyons. Thecommon rambler, on the other 
hand, luxuriates on every trellis and pillar. The 
standard varieties flourish in the Lyons climate, so 
that nearly all of the best roses of: other countries 
besides the Lyons varieties are grown by local 
nurserymen. Those whose sole occupation it is to 
grow roses on a large scale for profit have been 
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‘ known to bring out many new varieties in a year. 
The resulting roses, if not like the mother flower, 
may be diminutive in size, and enlarged by grafting, 
but much of the work is experimental, and most of 
the new varieties are not found to be sufficiently 
interesting to perpetuate, so that in the end only a 
few choice ones of marked individuality are defi- 
nitely named and presented to the public through 
the catalogues. Some of the finest roses ever 
known have been grown within sight of the towers 
of the ancient city of Lyons. That it often takes 
a vast amount of patient study to develop a new 
rose, may be gathered from the fact that years may 
elapse before the final bloom grown from seed is 
perfected and made ready for the trade, through 
propagation by cuttings or otherwise. When 
success does come—and it comes often enough to 
make the effort worth the while of the rose-growers 
of Lyons—the reward is ample. During the 
present season an entire stock of 10,000 plants of a 
new rose of a rare coral tint was sold out as soon 
as offered. 


WHALES IN THE MEDITERRANEAN, 


The sea-monster (popularly supposed to have 
been a whale) cast ashore last September at 
Beaulieu, has been identified as the Ziphius 
cavirostris, a cetaceous mammal. Although not a 
“true” whale, like the Greenland Right Whale 
(Balena mysticetus), or the Nordkaper or Biscayean 
variety (Balena biscayensis) of the same species, 
the Ziphius can certainly claim, in common with 
the narwhal, grampus, porpoise, etc., a relationship 
with the whale family. 

The carcasé of this animal has been secured by 
the authorities of the Museum of Oceanography at 
Monaco, where the skeleton, when mounted, will 
be added to the collection. 

This is not the first Ziphius which has strayed 
into Nice waters. The skeleton of one, washed 
ashore at Villefranche in 1866, is in the museum 
at Jena, Another, captured by some fishermen off 
Beaulieu in 1878, measuring 5°60 metres (18 ft. 
4 ins.) in length and 3°70 metres (12 ft.) in girth, 
is in the Natural Museum at Florence. Another, 
captured at St. Jean, is at Brussels, and other 
specimens are to be seen in the museums at 
Turin, Monaco, etc. 

Little is known concerning the habits of this 
creature, which takes its name cavirostris from the 
deep cavity on the underside of the snout. Its 
colour is a bluish black, with patches of a darker 
shade on the back. The belly is white. It 
inhabits the Pacific Ocean, where it feeds princi- 
pally on small fish, cephalopeds and many other 
forms of marine invertebrates. 

The Commandant Caziot, president of the 
Association des Naturalistes des Alpes-Maritimes, 
and Curator of the Natural History Museum at 
Nice, has published an interesting memoir on the 
Cetaceans found on this coast, entitled ‘Liste des 
Cétacés observés dans la mer de Nice.” In this he 
affirms positively that no “ true” whale has been 
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found in the Mediterranean Sea. In this work a 
list of no fewer than sixteen different species of 
Cetaceans that have been seen or captured in these 
waters is given. Of this number the museum at 
Nice, unfortunately, only possesses three specimens, 
viz., the Tursiops tursi, Delphinus delphis, and the 
Grampus Rissoanus. The four members of the 
Ziphius tribe, viz., the Ziphius cavirostris, Hyperood 
rostratum, Meroptetron Sowerbyi, and the Catodon. 
macrocephalus, or cachalot or sperm whale, some- 
times found in the Mediterranean, are included in 
this list. 

Amongst others which have been captured in 
these waters may be mentioned the Finner Whale 
(Balenoptera musculus), and two others of the 
same genus, the B. physalus, one of which, 
20 metres (65 ft. 6 ins.) in length, was harpooned 
by the crew of the yacht “ Princess Alice,” belonging 
to the Prince of Monaco, in the waters of the 
Principality a few years ago. The other, the 
Balenoptera rostratus, is not unfrequently met 
with in the Mediterranean also. The Phocena 
communis, the common porpoise frequently met 
with on this coast, figures in this list, which 
includes the Bottle-nosed Whale (Balenoptera 
hyperoodon), as well as several varieties of the 
dolphin tribe, such as the Sterno rostratus, 
Globiceps melas, Orca gladiator, Grampus griseus, 
and the Prodelphinus tethyos. 


ARTS AND CRAFTS. 


Fashions in Printed Textiles—The vogue for 
cretonnes, linens, etc., printed in colours on a 
black ground is apparently at its height. The 
shop windows are full of patterns of all kinds— 
especially naturalistic, though there is a sprinkling 
of pseudo Chinese—either on black backgrounds 
or printed on a dark ground across which 
runs a heavy black stripe. There is, however, 
evidence that the popularity of this type of colour- 
ing, if it ever was genuinely popular, is on the 
wane. Some such cotton prints are being sold 
at rather suspiciously low prices, and middlemen 
and manufactures alike are beginning to turn their 
attention to a strikingly different type of colour- 
scheme. It is worth noting that for the moment 
the question of design hardly seems to count at all. 
It is the colour which is all-important. That is 
perhaps a sign of the times. People have become 
accustomed to look for bright spots of colour—even 
on black backgrounds—which they can comfortably 
designate as “ cheerful,” and the question at the 
present time appears to be, not so much how to 
provide them with good designs as how to offer 
them bright colour so presented as to catch their 
eye and appeal to their predilections. Certain 
foreign printed materials, sometimes described as 
“* post-impressionist,’’ sometimes as “‘ Bulgarian,’’ 
the worst of which are decorated with formless 
splodges (there is no less ugly word which describes 
them) of colour, whilst the best are rather cleverly 
contrived stripe patterns, seem to have caught 
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~gome people’s imagination as the coming style. 
There is, it is said, a demand for pattern as form- 
less as possible in pure and rather crude colour, 
the kind of colour which makes itself conspicuous 
at a considerable distance. That may be quite 
true, but we English are a comparatively sober 
race. In the days of the art nouveau, and through- 
out other movements, we have always kept from 
the most extravagant excesses of some of our 
neighbours, and there really seems no reason to 
believe that because certain rather wild colour- 
schemes have made a little stir the public as a 
whole wants work of that type. There is a demand, 
it is true, for pure, bright colour, and folk are not for 
the moment particularly concerned as to whether 
that colour forms part of a coherent pattern or 
emerges from a formless mass, but there is no 
adequate reason for thinking that they would reject 
a sufficiently good design of the right type if it 
were offered them in colouring (not necessarily 
the precise shade of colour) for which they are 
asking. The problem before manufacturers and 
designers is now, as it generally has been, to 
produce something which will satisfy the legitimate 
demand without pandering to its worst side. 


New Effects in Pottery.—English potters, it has 
been apparent for many years past, have been 
taking advantage of the discoveries which modern 
chemistry has placed at their disposal, and have 
been using them to produce all manner of different 
kinds of decorative pottery. Amongst the most 
eager in this respect have been the Pilkington 
Tile and Pottery Company, who, under the manage- 
ment of Mr. William Burton, have for some time 
been producing painted lustre ware and other work 
of a type unlike anything brought out before by 
modern potters. Their latest experiments have 
been crowned with a good deal of success and have 
led to some quite new effects. Their latest tour 
de force is a vase with a thin neck and bulbous 
base, thrown double, so that, though it is one 
vessel at the neck and at the foot, the bowl has 
two quite separate walls. The outer jacket, if we 
may so call it, of this part of the vase, which is 
covered with a rich lustre glaze, has been pierced 
to form a pattern of birds and flowers behind 
which shows through the inner coat of clay glazed 
with a fine rich blue. This particular process is 
not, of course, one which could ever be carried on 
extensively, it is too delicate and too expensive, 
but it is a very remarkable one, and in this 
instance has led to the production of a piece of 
work extremely beautiful as well as interesting, 
and not too reminiscent of the vases encircled by 
pierced metal bands, which perhaps suggested it 
in the first instance, Mr. Burton’s other new 
departures are perhaps less wonderful as potting, 
but they are, some of them, even more beautiful as 
colour effects, and are possibly of more interest 
chemically. He has produced, for instance, some 
vases ornamented with a lightly incised pattern 
and covered with an unusual and slightly broken 
blue glaze, which have a sort of semi-lustrous look, 
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such as makes one almost wonder at first sight 
whether they are the outcome of an attempt to 
lustre on a sang de boeuf ground. Another note- 
worthy effect is found in a series of vases, brilliantly 
lustrous, in which a hon-lustre blue appears as 
part of the decoration. The colour of a lustre vase 
under the glaze of which a slightly raised pattern 
has been painted is singularly dainty and pretty. 
Again, in a very different way, a rough bluey-green 
surface, a kind of carrying further of the well- 
known “fruit skin” type of glaze, is a very 
interesting new departure. There is perhaps no 
more wonderful pottery effect than that produced 
by those glazes whether matt or glassy, crystalline 
or ordinary, which “ break” and so produce uneven 
and often quite unexpected colour arrangements. 
Such glazes used on shapes which encourage the 
glaze to settle thickly on some parts and to run off 
from others offer a variety of colour combinations 
which is perhaps unrivalled. Hundreds of pieces 
on which they are used may be approximately 
alike, but no two are identical. The results 
produced by the chemical action are as varied as 
any resulting from any process of hand decoration 
and a great deal more subtle than any but the 
finest painting; moreover, though special vases 
are occasionally expensive the ordinary work of 
this type is obtainable at a price well within the 
reach of people of moderate means who could not 
afford to pay the price for hand-painted pottery 
carried out by competent craftsmen earning the 
wages which such work is worth. The modern 
cry for hand-decorated wares of all kinds, though 
it comes for the most part from people who profess 
to have the welfare of the workers at heart, too 
often degenerates into the demand for something 
at a price which would reduce the wages of those 
who make it to a minimum. 


Tapesiry Old and New.—The news that the 
large Coronation tapestry being made at Merton 
Abbey after the cartoon of Mr. Bernard Partridge 
is nearly complete comes at a very opportune 
moment. At present London, at any rate, is being 
interested in the Loan Exhibition at the Victoria 
and Albert Museum, which includes the tapestries 
made at Mortlake after Mantegna’s famous 
Triumph of Julius Caesar at Hampton Court; 
cartoons which history at least does not forbid us 
to think were designed (though not finished) to 
celebrate the accession of one of the famous 
Gonzagas of Mantua. The colour of what is 
sometimes loosely called ‘‘ Morris tapestry,” is 
as a rule more suggestive of textile work than 
the old Mortlake colouring, so that we can 
reasonably hope that the new tapestry will excel 
in this respect. On the other hand, Mantegna’s 
grandeur of scheme, his habit of breaking up his 
colour and distributing it over his surface, the 
rather small scale of his figures relatively to his 
canvas, and his love of fruits and flowers and 
other small decorative details, combine to make 
his work peculiarly fit for reproduction in tapestry. 
It has yet to be seen whether a modern cartoon, 
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especially one originally designed for Punch, will 
prove as suitable. At any rate it is a happy co- 
incidence that these tapestries should, thanks to 
the courtesy of the Duke of Buccleuch, be on view 
just when an important modern piece of work is 
nearing completion. 


The Loan Exhibition at South Kensington.—The 
other objects on loan at South Kensington have 
been lent by the Earl of Dalkeith, and come from 
Boughton House. The tapestries constitute a pecu- 
liarly representative collection of English work, as 
they include not only those after Raphael’s cartoons 
illustrating the Acts of the Apostles, but sets of 
The Four Elements and of Playing Children. 
Some of these last make peculiarly happy pieces 
of decoration, and show English tapestry under its 
most decorative aspect. The value of the tapestries 
in the loan collection seems, in the eyes of the 
press at least, to have overshadowed the importance 
of the other objects shown. The Oriental carpets 
are most interesting, and they include two examples 
of Persian rugs woven in silk and gold and silver 
thread both of which are a lesson in colour, while 
one is a very fine pattern, and a woollen pile 
carpet, also Persian, showing very strong Chinese 
influence, which is quite remarkable in design. 
The embroidery includes, besides some more 
ordinary work, one specimen of heraldry which, 
cleverly executed as it is, is a very good example of 
“how not to do it,” two very interesting curtains 
of seventeenth century work—vine stems, leaves 
and heavily padded grapes, in silk on woollen rep— 
of a type which is most unusual. The furniture, 
again, is a good deal of it well worth study. There 
is an oak cabinet the front inlaid with mother-of- 
pearl and bone dated 1655, which claims notice not 
only on its own account’ but from its likeness to 
modern craftwork, and many of the chairs are not 
only pleasing in shape or of interest to the collector 
but are covered with brocades and damasks well 
worth the attention of designers. The collection 
isone which ought to have something to say to all 
those interested in industrial art. 


OBITUARY. 


CHRISTOPHER CLARKE HUTCHINSON, K.C., M.Inst. 
C.E.—Mr. Christopher Clarke Hutchinson died 
on the 7th inst, from heart failure, at his 
residence, 13, The Boltons, South Kensington. 
He was born at Burnside, Westmorland, in 1854, 
and was educated at the Royal College of Science, 
Dublin. After having practised for some years as 
an engineer and chemical engineer in Great 
Britain and the United States of America, he was 
called to the Bar by the Middle Temple in 1896, 
and he took silk in 1910. His engineering experi- 
ence was of great service to him at the Parliamentary 
Bar, where his practice lay. He contributed a 
number of papers and articles to various scientific 
societies, and to other journals, In addition to 
being a member of the Institution of Civil 
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Engineers, he was a Fellow of Institute of 
Chemistry and of the Chemical Society. He 
joined the Royal Society of Arts in 1885. 


NOTES ON BOOKS. 


INTERNATIONAL Finn Arts ExuHrsition, ROME, 
1911. SOUVENIR OF THE BRITISH SECTION. 
Compiled by Sir Isidore Spielmann. Issued by 
the Board of Trade. N.D. 

This handsome volume is an adequate record of 
the British contribution to the Fine Arts Exhibi- 
tion which was held in Rome in 1911. Before the 
formation of the Exhibitions Branch of the Board 
of Trade such a production would have been quite 
impossible, for the moderate sums voted to all the 
Royal Commissions from Paris, 1867, to St. Louis, 
1904, would in no case have left a margin, after the 
payment of the cost of administration, sufficient 
to defray the cost of so sumptuous a book. The 
authorities of foreign exhibitions have produced 
reports equally elaborate, but the Commissions for 
British Sections have for the most part had to be 
satisfied with a report of the nature of our ordinary 
Blue-book. 

The book is a large quarto of over 650 pages. Of 
this about 300 pages are devoted to an illustrated 
catalogue of the pictures and other works of art. 
A specially interesting feature of the collection was 
that it included Old Masters, as well as living 
or modern artists, as was previously the case 
in international exhibitions. The collection, in 
fact, provided a good and typical representation 
of British pictorial art during the past two 
centuries, beginning with Hogarth, and including 
examples of his immediate successors—Reynolds, 
Gainsborough, Lawrence, Romney, Wilkie, and Etty. 
Then we get the early Victorian artists—Turner, 
Landseer, Walker—and those of a little later period, 
Millais, Watts, Leighton, Burne-Jones, Holman 
Hunt, and Hook, amongst many others, and 
finally the existing school of British painters. It 
is probable that no such coniplete representation 
of the British School of Art has ever been made 
at an international exhibition, though of course 
there are certain names which might well have 
appeared in the list, but do not. 

Besides this illustrated .catalogue there are 
numerous views of buildings and galleries, as 
well as reports, lists of committees and con- 


tributors, with the other usual information 

common to exhibition reports. 

THE MAINTENANCE OF ForgesHoRES. By Ernest 
Latham. With contributions by Colonel 


R. E. B. Crompton, C.B., R.E., M.Inst.C.E., 
and A. E. Carey, M.Inst.C.E., F.R.G.S., F.G.S. 
London : Crosby Lockwood & Son. 2s. net. 

A considerable amount of attention has been 
devoted in recent years to the question of coast 
erosion, The Royal Commission which investi- 
gated the subject and published its final report in 
1911stated that in England and Wales on an average 
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during a period of thirty-five years, an area of land 
amounting to 4,692 acres has been lost from this 
cause, while on the other hand some 35,444 acres 
have been gained, resulting in a gain of 30,752 
acres. In Scotland the corresponding net gain is 
stated to be 6,721 acres. The land gained (which 
is not, as a rule, of much use for agricultural pur- 
poses) is almost entirely restricted to tidal estuaries, 
while the loss occurs principally on the open coast. 

It is difficult to realise the enormous forces which 
produce these results. In a paper read before the 
Society in May, 1907, Mr. A. E. Carey mentioned 
that a single gale on the Chenil Bank scoured out 
3,763,000 tons of shingle ; at Skerryvore a pressure 
of 22 tons per square foot has been recorded on the 
dynamometer, while at Dunbar the observations 
have been as high as 34 tons per square foot. 

In this little volume Mr. Latham—who has had 
much practical experience of maritime work during 
the last ten years—deals with the various classes of 
erosion, their causes, and the best means of remedy- 
ing the evils. The book will prove of great service 
to all interested in the study of the question. Its 
value is increased by Mr. Carey’s section on the 
findings of the Royal Commission on Coast Erosion 
and by Colonel Crompton’s chapter on the surfacing 
of promenades. 


GENERAL NOTES. 


THE POSTER oF THE ELEVENTH INTERNATIONAL 
ART EXHIBITION AT VENICE.—The coloured poster of 
this exhibition, which will be held at Venice from 
April 15th to October 31st of this year, is an artistic 
and beautiful production. It is the work of Augusto 
Sézanne, and represents the Rialto Bridge. Much 
of the colouring is delicate, but a bold note appears 
in the red and gold banners which are flapping in 
the breeze. On the top of the arch surmounting 
the bridge there is the coat-of-arms of Pasquale 
Cicogna, the Doge under whom the construction 
of the bridge was begun, while a large drapery of 
bright red tapestry with the goldén lion on its field 
hangs from the parapet. Orange-trees decorate 
and enliven the balustrade. Crowds of people 
swarm on the steps, and go in and out the open 
shops sheltered by yellowish coloured tents moved 
by the wind. Smart gondolas and cargo craft are 
passing in a crowd under the bridge, on the greenish 
water darkened by the shade. Copies of the poster 
may be obtained free on application to the Secretary 
of the Exhibition, Venice. 


THe HAND-MADE Lace INDUSTRY OF EASTERN 
FrRaNcE.—The hand-made lace industry in the 
Haute Loire has for some years been passing 
through a crisis. In 1902 the number of lace 
makers was estimated at 100,000 for the entire 
lace - producing district, of which Le Puy and 
Craponne are the principal centres; to-day this 
number has fallen to 70,000. Prior to the intro- 
duction of lace machines, young apprentices could 
learn their trade and become proficient in design- 


ing easy patterns ; but machine-made lace, wrought 
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on mechanical cushions on the same principles 
and with the same material as hand-made lace, 
is a perfect imitation of the latter; consequently 
easy designs are no more in demand, and young 
apprentices are no longer trained to make them. 
In order to prevent this interesting industry from 
dying out by reason of the lack of apprentices, 
the Lace Manufacturers’ Association has established 
the Dentelle au Foyer at Le Puy. The aim of 
this institution is to train apprentices to execute 
difficult patterns so that they may become very 
skilful workers. The wages of good lace-makers have 
remained steady, and are rather higher than they 
were ten years ago. An average clever lace-maker 
earns from one shilling and threepence to two 
shillings per day. Those who cannot make the 
more intricate patterns receive from sixpence to 
ninepence. 


A Spanish Fia Inpustry.—Fig-growing in 
Huelva has of late years shown good results, 
although carried out only on a small scale. About 
6,230 acres are under cultivation, but the principal 
plantations are giving increased attention to the 
industry. Fig-tree planting takes place in January ; 
roots, plants or cuttings are planted about thirty- 
three feet apart. The ground is virgin soil, silicate 
clay, poor in lime, to which ordinary manure is 
added. The young trees require little care, as no 
special watering is required. The plantations are 
lightly ploughed in the spring, and all weeds and 
wild growth destroyed. Crops are gathered early 
in September. The fruit is put through a simple 
washing process by being placed in baskets, which 
are immersed in clean cold water. After being 
well drained the figs are placed on matting in the 
sun to dry, and are then ready for packing. Fig- 
trees, in good healthy condition, produce from 
150 to 200lbs. of fruit annually. In favour- 
able seasons the province probably yields some 
15,000,000 lbs. of figs. At present the chief export 
markets for Huelva figs are Germany and Belgium. 
During 1912 some 182,980 lbs. of figs were exported 
from Huelva. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— 


Marco 18.— Epwarp Hatrorp Ross, 
M.R.C.S., L.R.C.P., ‘“ House Flies and Disease.” 
Siz James CRICHTON-BRowNE, M.D., LL.D., 
F.R.S., will preside. 


Marco 25 (at 4.30 p.m.).— SIR CHARLES 
WatpstEIN, Litt.D., Ph.D., late Director of the 
Fitzwilliam Museum, and Slade Professor 
of Fine Art, Cambridge, ‘‘Fashion in Art 
and Industry.” Lorp Sanpgrson, G.C.B., 
K.C.M.G., will preside. 


March 13, 1914. 


APRIL 1 (at 8.30 p.m.).—Her HIGHNESS THE 
RANEE or Sarawak, “Sarawak.” Tue Hon, 
Sir Jonn Cocxsurn, K.C.M.G., will preside. 


APRIL 22.—Sir Srpney Ler, D.Litt., LL.D., 
Editor of the “Dictionary of National Bio- 
graphy,” ‘“Shakespeare’s Life and Works.” 
Aldred Lecture.) 


Aprit 29.—C. R. Enocx, C.E., F.R.G.S., 
“The Need for a Better Organisation of 
Economic and Industrial Resources.” Lorp 
Minner, G.C.B., G.C.M.G., D.C.L., LL.D., 
will preside. 


May 6.—A. LupLow Cuaypen, “Inexpensive 
Motoring.” 


INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 


Marcu 19.—Mrs. Patrick VILLIERS-STUART, 
author of Gardens of the Great Mughals, 
“ Indian Water Gardens.” SIR Steuart COLVIN 
Bayrey, G.C.8.1., C.I.E., will preside. 


APRIL 23.—Grorce C. Bucmaxan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 


May 7. — Sır James M. Dovre, K. C.S.I., 
“ The Punjab Canal Colonies.” 


May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 


COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o’clock :— 


Marca 31.—Dr. F. Mouuwo Perrin, F.I.C., 
F.C.S., “The Oil Resources of the Empire.” 


May 25 (Monpay).— Massor E. H. M. LeccerrT, 
R.E., D.5.0., Managing Director, British East 
Africa Corporation, “ The Economic Develop- 
ment of British East Africa and Uganda.” 


HOWARD LECTURES. 


WILLIAM ARTHUR Bong, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 


Syllabus. 

TECTURE I.—Marcx# 16.—Historical Introduc- 
tion—The early experiments of Sir Humphry 
Davy, Dulong and Thénard, Dobereiner, William 
Henry, Thomas Graham, and the controversy 
between Faraday and De la Rive in 1834-5—The 
work of Deville on “ Dissociation,” leading to the 
erroneous notion, upheld by Frederick Siemens, 
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that hot surfaces hinder combustion—Thomas 
Fletcher’s experiments in 1887—Revival of the 
subject since 1902, and modern views of the action 
of hot surfaces in accelerating chemical changes 
in gaseous systems, and the factors operative in 
surface combustion. 


Lecrure II.—Marcu 23.—Discovery of the 
phenomena of ‘‘ flameless incandescent surface 
combustion”? and processes for applying it in- 
dustrially—Diaphragm heating and its application 
—The firing of crucible, muffle, annealing, and 


_forging furnaces on the new principle. 


Lecrure III.—Marcu 30.—Surface combustion 
as applied to steam raising in multitubular boilers. 


CANTOR LECTURES. 

Monday evenings, at 8 o’clock :—— 
Wit1am Bourton, M.A., F.C.S., “Some Recent 
Developmehts in the Ceramic Industry.” Three 


Lectures. 
April 27, May 4, 11. 


COBB LECTURES, 
Tuesday afternoons, at 4.80 o'clock :— 
H. PLUNKET GREENE, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 


illustrations. 
May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAN MAROH 16...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Howard Lecture.) 
Professor W. A. Bone, “ Surface Combustion.” 
(Leeture I.) 

Electrical Engineers, Institution of (Western 
Section), The University, Bristol, 5.30 p.m. Mr. 
C. G. Roach, ‘‘The Construction of a Wireless 
Station.” 

Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C.,8p.m. Mr. W. A. Tookey, “Some Practical 
N otes on the running of Gas Engines and of Gas 
Producers.” 

Architectural Association, 18, Tufton-street, S.W., 
8p.m. Mr. J. Pennell, “The Wonder of Work.” 


TUESDAY, MARCH 17...Statistical Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5 p.m. Professor 8. J. Chapman and Mr. T. S. 
Ashton, ‘“ The Sizes of Businesses, mainly in une 
Textile Industries.” 

Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8 p.m. Mr. W. ©. Clinton, “A Comparison 
between Illumination Estimates and Performance 
in Practice.” 

Metals, Institute of, at the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, S.W., 
3p.m. 1. Annual General Meeting. 2. Inaugural 
Address by the President. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor Sir John H. Biles, ‘‘ Modern Ships. 
Lecture III.—The War Navy.” 

Civil Engineers, Institution of, Great George-street, 
8.W.,8p.m. 1. Discussion on following papers : 
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(a) ‘ Rail - Steels for Electric Railways,” and 
(b) “ Rail - Corrugation and its Causes.” 2. T. 
Clarkson, “Some Recent Developments in Com- 
mercial Motor-Vehicles.” 3. Mr. T. G. Gribble, 
‘‘ Comparative Economics of Tramways and Rail- 
less Electric Traction.” 

Photographic Society, 35, Russell-square, W.C., 
8p.m. Dr. H. S. Allen, “The Formation of the 
Latent Image on the Photographic Plate.” 

Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1. M. L. N. G. Ramsay, (a) “‘ On the Annelids of the 
Family Nereide collected by Mr. F. A. Potts in 
the N.E. Pacific in 1911, with a Note on Micro- 
nereis as a Representative of the Ancestral Type 
of the Nereidw”; (b) “On the Genera Ceratoce- 
phale Malmgren and Tylorrhynchus Grube.” 
2. Mr. A. K, Totton, “The Structure and De- 
velopment of- the Caudal Skeleton of the Teleo- 
stean Fish, Pleuragramma antarcticus.” 3. Mr. 
G. C. Robson, ‘ Report on the Mollusca collected 
by the British Ornithologists’ Union Expedition 
and the Wollaston Expedition in Dutch New 
Guinea.” 4. Mr. P. R. Awati, “The Mechanism of 
Suction in the Potato Capsid Bug (Lygus pabu- 
linus Linn,).” 5. Mr. K. G. Blair, ‘Coleoptera 
Heteromera collected by the British Ornitholo- 
gists’ Union Expedition and the Wollaston Expe- 
dition in Dutch New Guinea.” 6. Dr. R. Lydekker, 
“The Malay Race of the Indian Elephant.” 
7. Professor W. J. Dakin, ‘‘ Fauna of Western 
Australia. I.—The Onychophora of W. Australia. 
II.—The Phyllopoda of W. Australia.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Therapeutics and Pharmacology, 
4.30 p.m. Dr. G. C. Low, “The Therapeutic Uses 
of Emetine.” 

Section of Pathology, 8.30 p.m. Dr. J. F. Gaskell, 
“The Lesions of the Kidney in Ulcerative 
Endocarditis.” 


WEDNESDAY, MARCH 18...ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 8 p.m. Dr. E. H. 
Ross, “ House Flies and Disease.” 

Metals, Institute of, at the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, S.W., 
10.30 a.m. 1. Dr. C. H. Desch, “ First Report 
to the Beilby Research Committee, dealing with 
the Sclidification of Metals from the Liquid 
State.” 2. Mr. J. Dewrance, ‘ Bronze.’ 
3. Messrs. R. J. Dunn and O. F. Hudson, 
“* Vanadium in Brass: The Effect of Vanadium 
on the Constitution of Brass containing 50-60 per 
cent. of Copper.” 4. Mr. G. H. Gulliver, “The 
Quantitative Effect of Rapid Cooling on Binary 
Alloys.” (Second Paper.) 5. Professor A. K. 
Huntington, ‘‘ Crystal Protomorphs and Amor. 
phous Metal.” 6. First Report of the Nomenclature 
Committee. 7. Professor A. A. Read and Mr. 
R. H. Greaves, “The Influence of Nickel on Some 
Copper-Aluminium Alloys.” 8. Dr. J. E. Stead 
and Mr. H. G. A. Stedman, “Muntz Metal. 
The Correlation of Composition, Structure, Heat 
Treatment, and Mechanical Properties, etc., etc.” 
9, Mr. S. Whyte and Dr. ©. H. Desch, “ The 
Micro-Chemistry of Corrosion.” (Part II.) 

Meteorological Society, at the Institution of Civil 
Engineers, Great George-street, S.W., 7.30 p.m. 
Professor A. C. Seward, “Climate as Tested by 
Fossil Plants.” 

Literature, Royal Society of, 20, Hanover-square, W., 


5 p.m. Professor A. C. Benson, ‘Charlotte 
Brontë.” 

Colour Photographers, Society of, 36, Russell-square, 
W.C., 8 p.m. 


Aéronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8 p.m. 1. Annual 
General Meeting. 2 Colonel H. Ç. L. Holden, 
“ Lessons Accidents have Taught.” 


Foca 


- 
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THURSDAY, MARCH 19...ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Mrs. Patrick Villiers-Stuart, ‘‘ Indian 
Water Gardens.” 

Royal Society, Burlington House, W., 4.30 p.m. 
Discussion on ‘* The Constitution of the Atom.” 
Antiquaries, Society of, Burlington House, W., 

8.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 
Dr. E. F. Armstrong, ‘‘ The Bearing of Chemical 
Facts on Genetical Constitution.” 

Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 6.30 p.m. 
Annual General Meeting. 

7.30 p.m. Professor J. J. Findlay, “The Dramatic 
Impulse in Children.” 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. H. F. Coward, C. Cooper and J. Jacobs, 
“The Ignition of some Gaseous Mixtures by the 
Electric Discharge.” 2. Mr. ©. J. Peddle, 
“‘Deliqnescence. Part I.—The Deliquescence of 
Salts of Ammonium Bases.” 3. Mr. B. B. Dey, 
‘ Hydrazoximes of Methyl- and Phenyl-glyoxals.” 

Royal Institution, Albemarle-steet, W., 3 p.m. 
Professor C. F. Jenkin, “Heat and Cold.” (Lec- 
ture ITI.) 

Camera Club, 17, John-street, Adelphi, W.C., 8. 30 p.m. 
Mr. A. H. Blake, “The King’s Highway : the 
History, Antiquities and Humours of the Public 
Road.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Discussion on 
“ Electric Battery Vehicles.” 

Historical Society, 7, South-square, Gray’s Inn, W.C., 
5p.m. Mr. H. R. Tedder, ‘‘ Concerning Historical 
Bibliography.” 

Secretaries, Chartered Institute of, River Plate 
House, E.C., 5.80 p.m. Mr. J.J. Bisgood, ‘‘ Pension 
Schemes.” 

Victoria and Albert Museum, South Kensington, 
S.W., 8.30 p.m. Mr. B. Rackham, “Italian 
Maiolica. ’ 

Mining and Metallurgy, Institution of, at the Geo- 
logical Society, Burlington House, W., 8 p. m. 
Annual General Meeting. 

Geographical Society, Kensington-gore, S.W., 5 p.m. 
Mr. E. O. Thiele, ,“‘A Geographical study of 
Portuguese East Africa South of the Zambesi.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Dermatology, 4.30 p.m. 1. Dr. Pernet, 
(a) “ Multiple Lupus Vulgaris”; (b) ‘‘ Angioma 
Serpiginosum.” 2 Dr. S. E. Dore, ‘‘ Multiple 
Subcutaneous Fibromata.” 3. Dr. N. Meachen, 
‘Persistent Erythema.” 4. Dr. A. M. H. Gray, 
(a) “ Chronic Erythematous Eruption ” ; (b) ‘‘ Acne 
Agminata with Bilateral Enlargement of Lachry- 
mal Glands” ; (c) “ Recurrent Bullous Eruption of 
Legs.” And other Cases. 


FRIDAY, MAROH 20...Royal Institution, Albemarle-street, W., 


9p.m. Lord Rayleigh, “Fluid Motions,” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W. Mr. W. H. Sayers, ‘‘Aeroplanes as En- 
gineering Structures.” 
(North - Western Section.) At the Municipal 
School of Technology, Manchester, 7.45 p.m. Mr. 
W. A. Tookey, “Some Practical Notes on the 
Running of Gas Engines and of Gas Producers.” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Professor J. O. Arnold 
and Mr. A. A. Read, ‘The Chemical and Mechani- 
cal Relations of Iron, Tungsten, and Carbon, and 
of Iron, Nickel, and Carbon.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Eléctro-Therapeutics, 8.30 p.m. 


SATURDAY, MARCH 21...Royal Institution, Albemarle-street, 


W.,3 p.m. Professor Sir J. J. Thomson, “ Recent 
Discoveries in Physical Science.’ (Lecture IV.) 
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NOTICES. 


NEXT WEEK. 


Monpbay, Marcu 28rd, 8 p.m. (Howard Lec- 
ture.) Wituiam ArtHurR Bons, D.Sc., Ph.D., 
F.R.S., Professor of Chemical Technology, 
Imperial College of Science and Technology, 
“ Surface Combustion.” (Lecture IT.) 


WEDNESDAY, Marcu 25th, at 4.80 p.m. 
(Ordinary Meeting.) Sir CHARLES WALDSTEIN, 
Litt.D., Ph.D., late director of the Fitzwilliam 
Museum, and Slade Professor of Fine Art, 
Cambridge, ‘Fashion in Art and Industry.” 
LoRD SANDERSON, G.C.B., K.C.M.G., will 
preside. 


Members are requested to note that the 
Ordinary Meeting on Wednesday next will be 
held at 4.80 p.m., instead of 8 o'clock. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


HOWARD LECTURE. 


On Monday evening, March 16th, PROFESSOR 
Wittram ARTHUR Bons, D.Sc., Ph.D., E.R.S., 
delivered the first lecture of his course on 
“ Surface Combustion.” k 


The lectures will be published in the Journal 
during the summer recess. 


A 


INDIAN SECTION. 


Thursday afternoon, March 19th; SIR 
STEUART Corvin Bayury, G.C.S.I., C.LE., 
in the chair. A paper on “Indian Water 
Gardens ’’ was read by Mrs. PATRICK VILLIERS- 
STUART. 


The paper and discussion will be published 
in a subsequent number of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


FOURTEENTH ORDINARY MEETING. 


Wednesday, March 18th, 1914; Sir James 
Cricuton-BrowneE, M.D., LL.D., D.Sc., F.R.S., 
in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Boyd, Mrs. T., 27, Roland-gardens, S.W. 


Johnson, Thomas Humrickhouse, M.Am.Soc.C.E., 
619, South Negley-avenue, Pittsburgh, Penn- 
sylvania, U.S.A. f 

Lewis, Charles Thomas Courtney, 98, Prince of 
Wales’s Mansions, Battersea Park, S.W. 

Nockolds, Alfred George, F.S.I., Trefeddian, 
Saffron Walden, Essex. 

Onslow, The Earl of, 3, Stafford Mansions, Bucking- 
ham-gate, S.W. 

Patterson, Benjamin Gilmore, The Mount Morgan 
Gold Mining Co., Mount Morgan, Queensland, 
Australia. 

Ravenshaw, Lieut.-Colonel Charles W., Nether 
Priors, Halstead, Essex. 
Sykes, Godfrey Glenton, 
Tucson, Arizona, U.S.A. 
Young, Walter, LL.B., J.P., Manor House, 

Squirrel’s Heath, Romford, Hssex. 


Desert Laboratory, 


The following candidates were balloted for 
and duly elected members of the Society :— 


Becher, Alfred Read, 41, Collingham-place, S.W. 

Heath, Cuthbert Eden, 47, Portman-square, W. 

Jim Boon Hugh, Bentong, Pahang, Federated 
Malay States. 


Lancaster, John, Auchenheath, Lanarkshire, Scot- 
land. 


May, William Arthur, 3, Wellington-street, Strand, 
W.C. ` 


O’Brien, Thomas H., E.M., Stag Cañon Fuel 
Company, Dawson, New Mexico, U.S.A. 

Takeo, Toshisuke, M.E., M.Am.Soc.M.E., Karatsu 
Iron Works, Karatsu, Hizen, Japan. 
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THE CHAIRMAN, in introducing the reader of 
the paper, remarked that he was the brother of 
Sir Ronald Ross, a distinguished man who was a 
pioneer in the department with which the paper 
dealt. The author had followed in his brother’s 
footsteps, and had already done very important 
scientific service. Sir Ronald Ross would have 
been present were it not that he was participating 
in the entertainment of Surgeon-General Gorgas, 
to whom the construction of the Panama Canal 
was due almost as much as to the engineers. The 
completion of that work left the world indebted. to 
the biologist, inasmuch as the district was a death 
trap and the home of disease until the discoveries 
of Manson, Sir Ronald Ross and others purged 
that disease away, and rendered the construction 
of the canal possible; otherwise it must have 
remained unconstructed, or have been made at an 
enormous sacrifice of life. 


The paper read was— 


HOUSE-FLIES AND DISEASE. 


By Epwarp Hanrorp Ross, M.R.C.S.,L.R.C.P., 

of the John Howard McFadden Researches at 
the Lister Institute of Preventive Medivine. 
= When the history of present-day medicine 
comes to be written, the opening of the twentieth 
century will probably be labelled as the begin- 
ning of the era of disease prevention. In the 
past doctors have been engaged almost wholly 
in trying to cure disease; they have been occu- 
pied in alleviating individual cases of suffering. 
But during the last few decades a new idea, a 
new thought, has arisen—namely, that preven- 
tion is better than cure. It was Edward Jenner 
who pointed out this path a hundred years ago. 
And now we are beginning to regard disease as 
an armed enemy ever standing on the threshold 
of an unarmed homestead; we must learn a 
way to shut the door in his face rather than try 
to attack him when inside. Jenner discovered 
the means of preventing smallpox; and now, 
a century later, we can say that the disease can 
be eradicated with certainty from civilised 
communities. This is disease prevention on the 
wholesale plan, and it is rapidly replacing the 
other attempts at retail cure. 

In the middle of the last century Science 
published a series of romantic discoveries. She 
chose the time when the world was racked with 
wars and the alarms of wars. She told the 
stories quietly, and showed how Nature can, if 
she wishes, destroy more human lives in a few 
weeks with a minute microscopic germ than we 
can in all the battles ever waged and by the 
most perfect of our implements of war—battle- 
ships, guns, torpedoes, and even flying-machines. 
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She can do more damage in a series of epidemics 
of typhoid fevey or plague than Napoleon or 
Alexander did in all their punitive expeditions. 
Moreover, she does it very easily, very quietly, 
and very simply. 

It was Pasteur who first brought forward this 
knowledge. He discovered that the tiny bacteria 
are one of the chief causes of disease, and he was 
the first to apply this knowledge practically and 
to prevent the scourge of disease amongst silk- 
worms. As a result the silk industry of Lyons 
flourishes to-day better than it ever did before, 
though at that time it was in danger of extinc- 
tion. This was the beginning of modern medicine, 
and his discovery was extended to human 
maladies. Pasteur was thus the first to show 
that in order to prevent a disease it is essential 
to find out accurately the whole of its natural 
history—that is, every detail of the life of the 
germ which causes it must be understood ; and 
then, and then only, can we deal with it certainly 
and successfully. We must discover the vicious 
chain of the life-history of each parasite which 
causes disease, and when we have done this 
we must knock out a link and so prevent its 
accomplishment. 

Very soon after Pasteur, Sir E. Ray Lankester 
found that a different kind of parasite, a proto- 
zoon as it is called, which lives a complex life in 
the blood of various animals also produces 
diseases in them; and he showed that certain 
definite affections may be caused by these 
protozoa as well as by bacteria. Here are the 
twin discoveries on which our modern medical 
knowledge is based, and of which the human 
race is now reaping the benefit. 

Following the publication of these, progress in 
bacteriological and protozoological research was 
rapid. Koch in 1881 found the germ of con- 
sumption; Eberth and Gafiky that of typhoid 
fever; Hansen that of leprosy; Kitasato that 
of plague; Laveran in 1882 discovered the 
cause of malaria or ague as being a blood proto- 
zoon; and about the same time attention was 
drawn to a group of minute tailed swimming 
parasites known as trypanosomes, which are fre- 
quently seen in the blood of various animals, 
and believed to cause disease in them. Some of 
these have recently been convicted of causing 
sleeping-sickness and other allied affections of 
the tropics. 

But the discovery of the causative agent of a 
disease is not in itself sufficient to enable us to 
prevent that disease. We must know more. 
It is essential to know exactly how the germ is 
conveyed from one person to another, or from 
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one animal to another, or from animals to 
human beings, as the case may be. As stated 
before, it is necessary to know the whole story 
of the-disease, and our knowledge must be com- 
plete. And nearly twenty years passed before 
we could prevent any of these diseases, although 
we knew the causes of them. 

Then a most important fact came to light. 
It was found that insects may and do transmit 
disease germs from man to man, and from 
animal to animal, and from them to man. This 
discovery, like most discoveries, was the out- 
come of an evolution of thought; a number of 
thinkers working independently seemed to come 
suddenly to the same conclusion, and there 
followed some practical work, observations, and 
experiments which led to proof; and that whieh 
before was mere suggestion and conjecture 
became a certain knowledge, a proven fact. 

As a result of five years’ work in India my 
brother, Sir Ronald Ross, showed conclusively 
that the parasite of malarial fever, which had 
been discovered: by Laverar in the blood of 
human beings suffering from ague, was trans- 
ferred from human being to human being by a 
certain kind of mosquito. And this discovery 
has opened the way leading to the reclamation 
of the tropics. As w result, many of those places 
which were formerly labelled as white men’s 
graves are now described as white men’s homes ; 
health, industry, progress have replaced constant 
sickness, disease, death. 

The story of this discovery is one with which 
you are all probably familiar. It will bear 
telling again briefly. The complex parasite of 
malaria lives and multiplies in the blood of men, 
women, and children inhabiting marshy, fever- 
stricken districts in the tropics and sub-tropical 
climates. It was frequent in England, but has 
been abolished by the reclaiming of the Fens 
and by improved sanitation in rural swampy 
regions. If a kind of mosquito or gnat indigenous 
to such places bites and sucks up the blood of 
a fever patient and swallows one or more of the 
germs, these undergo a series of changes, or 
metamorphoses as they are called, within the 
body of the insect; they develop through the 
stomach-wall, and ultimately appear in the 
saliva of the mosquito, and again infect any 
human beings who may be subsequently bitten. 
Thus the whole natural history of the causative 
agent of malaria was discovered, and, therefore, 
this essential knowledge led to the prevention 
of the disease. The habits of the mosquito were 
known. These insects lay their eggs on the 
surface ‘of marshy water. From the eggs, tiny 
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wriggling fish-like larve appear; and after ten 
days in the water mature mosquitoes are born 
from them, and begin their flying, pestering, 
dangerous lives in the air. Only the female gnats 
bite, but these are sufficient to convert whole 
towns and villages into veritable death-traps. 

Formerly the only known way of dealing 
with malaria was to try to prevent it by curing 
every case of fever; but all attempts at this were 
elaborate failures. Doctors can cure malaria 
easily by quinine. One would have thought, 
therefore, that if every person in a town or 
village took quinine regularly the disease would 
be stamped out. At Ismailia, in the old days, 
the Suez Canal Company tried this means cf 
prevention. It was one of the most perfect 
endeavours of its kind. Ismailia, a town of 
which I was health officer for five years, is a 
little place of 10,000 people situated in an oasis 
of the desert, and on the bank of the Suez 
Canal. It is completely shut off on all sides 
from the outside world by forty miles of sand. 
Malaria appeared there, having been introduced 
by Bedouins and by some Italian workmen from 
the Roman Campagna. The mosquitoes were 
breeding in a series of shallow, Nile-water 
marshes which had heen allowed to develop 
owing to the ignorance of the nature of this 
disease. And in a short time after the opening 
of the Suez Canal the disease ran rife, and soon 
racked and decimated the place. 

The Suez Canal Company were at their wits’ 
end. Here was the town which they had deter- 
mined to make the chief port of the Suez Canal 
being foundered before their eyes. And, know- 
ing little about malaria in those days, they could 
do nothing. But they made this attempt to 
prevent the disease. 'They had absolute control 
over every man, woman, and child in the place; 
for Ismailia contained only their employees. 
They gave orders that everyone was to take 
quinine regularly. They opened dispensaries, 
built a magnificent hospital on high ground. 
They enforced the administration of quinine. 
But still the fever went on. There was a slight 
reduction, but that was all. The truth was, 
that so long as a man was ill he would take the 
quinine they gave him; but as soon as he felt 
better he threw the pills away. As a result, 
malaria remained, the Government was removed 
to Port Said, the law courts to other towns 
in Egypt, people became frightened, and. the 
Suez Canal Company were left to see their 
ambition, “the inland city of the seas,” as 
Ferdinand de Lesseps called it, becoming a 
sepulchre, a city of the dead. ` 
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Here, then, was an attempt to prevent disease 
by curing it ; but it failed. Yet the experiment 
was a perfect one. The Company had absolute 
power over the place. If any inhabitant 
refused to take quinine regularly his pay was 
stopped. And although there was complete 
financial control, still the disease went on. It 
serves to show that the method was faulty, 
and that we cannot eradicate a disease by 
curing individuals who are attacked by it. This 
experiment is of great interest, because it has 
recently been suggested that another great 
scourge in England might be prevented by 
notification and enforced cure.’ If the Suez 
Canal Company failed to do this with malaria 
at Ismailia, where the conditions were more 
favourable, inasmuch as they had complete 
authority over the people, we are sure to fail 
here where such control is impossible. 

It was not until a more scient:fic method of 
preventing malaria was discovered, until indeed 
the whole natural history of the disease germ 
was known, that the disease was abolished from 
Ismailia. But as soon as the knowledge of the 
part played by the mosquito was found out 
steps were taken to prevent these insects 
breeding in and around the town. And as a 
result, the disease vanished in a few weeks 
where it had raged for twenty years. The 
marshes were filled up or drained, stagnant 
pools flushed out every week, and puddles 
regularly oiled. In consequence, mosquitoes have 
gone from Ismailia, and with them has gone the 
fever. Ismailia is now the healthiest town in 
Egypt; but it has never recovered the blow 
that malaria dealt it. Port Said, forty miles 
away, has taken its docks, its wharves, coal- 
sheds and shipping, its business and impor- 
tance, and the city of imagination and ambition 
does not exist. Instead, there is a picturesque 
little hamlet nestling among its palms, gardens, 
evergreens, roses and lilies, divided by long- 
marked-out boulevards and terraces, squares 
and public places never to be built. One sees 
there an Avenue de l’Impératrice and a Rue 
Nationale with nothing but workmen’s cottages 
in between. It is a silent little town and the 
streets are empty. Tae Arab looks about him 
and wonders. “‘ Hl turba e‘nadeefa’’ (a cleansed 
tomb) he calls it, and passes on. But it is 
healthy and clean, and disease knows it no more. 

Ismailia is an example of the successful 
eradication of disease by modern methods of 
scientific research. It was quickly followed by 
others. Sir W.lliam Macgregor, then Governor 
of Lagos, applied the knowledge gained to West 
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Africa. Hong-Kong, New York, and Havana, 
the Federated Malay States, all told the same 
story that the reduction of the conveying insects 
resulted in the prevention of the disease. Malaria 
can now be abolished. 

Then it was discovered that yellow fever is 
also conveyed from human being to human being 
by mosquitoes. The researches by which this 
discovery was made are most brilliant. They 
were carried out by an American Commission, 
the members of which allowed themselves to be 
bitten by mosquitoes which had fed on yellow- 
fever patients, and in consequence they con- 
tracted the disease. One doctor died. His name, 
Lazear, must be recorded with those of the other 
martyrs to medical science. But should we will 
it yellow fever could also be a thing of the past. 

As a result of this discovery of the insect 
transmission of disease, therefore, we have a 
healthy Suez Canal, Havana, New Orleans, Port 
Said, Malay States,. Rio, and many another, 
as well as that eternal monument to scientific 
medicine, the Panama Canal. 

The mosquito having been found out, the next 
obvious thought was the house-fly. Serious 
attention was first drawn to this insect as a 
possible disease carrier during the South African 
and Spanish-American wars. It was during 
these expeditions that-the part played. by house- 
flies in the spread of typhoid fever became - 
obvious; it had often been suggested before. 
But during these wars the eamps, soldiers’ lines, 
horse lines, and kitchen tents were fly-infested. 
The flies used to cover every article of food, and 
the tents were rendered almost uninhabitable by 
them. During the American War in Cuba one- 
fifth of the soldiers contracted typhoid fever, 
and the prevalence of the disease (typhoid or 
enteric fever) amongst our officers and men in 
South Africa, with the Bloemfontein epidemic, 
will be remembered by everyone. Although 
drinking water was generally condemned at the 
time, there is little doubt that flies played a 
considerable part in disabling more British 
soldiers than the bullets of the enemy, and that 
these insects must be held responsible for some 
of the millions of pounds sterling which that war 
cost. It is a wonderful thing that a tiny, puny- 
looking insect should have been the means of 
prolonging war, and of the expenditure of some 
of the resources of the greatest Empire of the 
world. The part played by house-flies in the 
transmission of typhoid fever was proved by a 
simple experiment. Colonel Firth and Major 
Horrocks, of our Royal Army Madieal Corps, 
kept flies in a large box fi.ted with a glass 
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side. Some living typhoid bacilli growing on a 
jelly were left exposed in it; and the germs 
were found on the legs, wings, and bodies of the 
flies. In America typhoid germs were actually 
found on five flies caught in a room occupied by 
typhoid cases. And Ficker in 1903 kept flies in 
flasks, into which he had put some strips of 
blotting-paper infected with typhoid germs. 
After twenty four hours the flies were moved 
into clean flasks, and again moved every two or 
three days. At last they were killed with ether- 
vapour and their remains transferred to gelatine, 
on which the typhoid bacilli were found growing 
twenty-three days after the flies had been 
exposed to infection. This evidence is regarded 
as conclusive by most authorities. 

Yet little or nothing is being done by us now 
in England where flies still pester, and where 
they are responsible for the loss of many lives 
annually. For recent research has shown that 
house-flies may convey several diseases besides 
typheid—ophthalmia, cholera and tuberculosis, 
swine fever, possibly diphtheria and smallpox. 
But there is one other most important disease 
which there can be but little doubt is carried by 
house-flies. It is infantile enteritis, or summer- 
sickness of children. 

It will be remembered how in London during 
the warm summer of 1911 this affection caused 
a great deal of trouble. Special dispensaries were 
opened and salt-water cures advertised, while 
hospitals were soon filled with sick and dying 
infants. ‘Pais disease kills thousands of children 
in the world every year, and is the cause of a 
considerable infant mortality. It is a disease of 
babies. They are attacked suddenly, and many 
of them succumb after a few days’ illness, some- 
times after a few hours. In London during the 
year 1910 there died of this disease 1,811 
infants under two years of age; and during the 
warm 1911 the death-rate grew to even greater 
proportions. In Bombay during 1910, 2,263 
perished ; and in Paris the disease killed 1,152 
infants ; in New York, 5,649; Chicago, 3,384 ; 
Rio, 2,692. Here, then, is a formidable di#éase, 
and it is in our midst, 

During the years 1905 to 1908 a series of 
researches were carried out by Dr. Morgan at 
the Lister Institute of Preventive Medicine in 
London. He examined 469 children suffering 
from infantile enteritis in the wards and out- 
patient departments of the various London 
children’s hospitals. As a result, he discovered a 
bacillus, which he named “ Morgan 1,” and this 
he found predominating conspicuously over all 
the other germs in the disease. Young rats and 
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rabbits were fed on the bacillus, and they died 
of acute enteritis. Then four monkeys were 
given the germ in their food, and they died with 
symptoms exactly like those of the children in 
the hospitals. 

The question of the transmission of this 
bacillus from one child to another was next con- 
sidered by Morgan and Ledingham. A number 
of flies caught in houses in which there had been 
children sick with this infantile enteritis were 
examined, and the same germ found in them. 
They were killed with ether-vapour and their 
bodies examined, and the germs found in and on 
the flies caught. Thus house-flies are convicted 
of being directly concerned in the manemiperon 
and spread of the disease. 

This discovery has thrown a new light on the 
important question of child-life. ‘Thus at Cairo 
during the spring of 1909, when I was health 
officer of that city, there was an interesting 
repetition of some of the plagues of Egypt as 
described in the Bible. February and March 
that year had been unusually cold for Egypt, 
but on April 24th heavy rains occurred—an 
uncommon event in that generally rainless 
climate. The summer was ushered in by a 
heat-wave on May Ist, and the temperature 
rose to 102° F. in the shade. Fourteen days 
later a plague of flies appeared in the city, owing 
to the quantities of damp, rain-sodden manure 
that the streets, stables, and Eastern court- 
yards contain, for, as will be shown presently, 
flies breed in manure; and Cairo is a filthy town, _ 
being in a most insanitary condition. The flies 
bred in myriads, and the houses were soon 
swarming with the pests. Everybody com- 
plained, Europeans and natives alike. Food 
was made black with the insects, milk was con- 
taminated, and fruit was marked and rendered 
bad by multitudes of flies. Never before 
had there been such a plague of flies seen 
by living people, not even in South Africa 
during the Boer War. Then began the illness 
and death of the newly-born, not only the 
first-born as in the B’blical story. On all sides 
were the cries of Rachel weeping for her innocents, 
The general death-rate rose. During one week 
in May it reached the truly terrible maximum of 
105-per 1,000. The infant mortality passed all 
bounds, and in two months 3,000 children under 
five years of age had succumbed to enteritis. 

No doubt the flies conveyed the germs 
of this disease from one child to the food 
of others, and these, once infected, died within 
a few hours. The hospitals, the di-pensaries, and 
the Lady Cromer charities were worked at full 
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pressure, but still the infants died. Had there 
been, an anti-fly campaign ‘at Cairo as there is an 
anti-mosquito campaign at Ismailia, many of 
these valuable lives—and children’s lives are 
most valuable to the community—would have 
been saved. Had the street and. stable manure 
been, removed and destroyed regularly, the fly- 
plague would not have occurred, and many of 
those children would be alive to-day. In 
London during the hot summer of 191] a similar 
thing occurred. During the week ending 
July 29th the infant mortality rose from 173 
to 303, and later to 636 per 1,000 born. There 
was æ great increase of house-flies in the slums, 
and this was the result. But how pitiful ! 

The question is, how can we be rid of flies ? 
It is obvious that we must apply, if possible, 
the methods employed on the Suez Canal, the 
Panama Canal, etc., for the expulsion of 
mosquitoes. - For flies resemble mosquitoes in 
their capability of transmitting human diseases ; 
andif we can’succeed in reducing their numbers, 
the maladies they convey will also be reduced. 
This, then, must be our policy with regard to 
house-flies and fly-borne diseases, which affect 
us here at home as well as abroad. 

But before suggesting measures for elimina- 
ting the numbers of these insects, it is essential 
that some of their habits and their mode 
of propagation and breeding should be 
understood. 

John Ruskin described the fly as “ the queen 
of the air.” Had he realised her life and the 
` work she does he probably would have altered 
his opinion of her. The house-fly is more aptly 
described as the queen of everything and any- 
thing unclean. In the first warm days of spring, 
when the birds have begun nesting and the 
wild draké has donned his plumage, the sleeping 
fly-queen wakes from her long winter lethargy. 
She has mated on one of the last days of summer 
with a male of her kind, and now she has many 
eggs to lay. She leaves her winter palace, which is 
some warm dirty nook in some warm dirty corner, 
and away she goes to lay those eggs. Nature 
having endowed her with a strong maternal 
instinct, she naturally chooses that sort of 
place where she herself was born, and where 
she knows her young, when hatched, will 
not want for food or warmth and will thrive, 
She herself was born in a manure heap, and 
‘there she will lay if she can. But any collec- 
tion of refuse, garbage, offal, or abomination 
will suit her purpose as well. Each female fly 
lays about 120 eggs at a sitting—there are 
frequent sittings when the weather is warm ; and 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


t 


March 20;- $914. 


the eggs are laid in batches, little clumps of small 
white oval objects; in and around any putrid, 
fermenting, or rotting thing. ; 
In a few hours, if the Sroda are- 
warm, each one cracks and gives birth to a 
tiny white crawling maggot or grub, like a 
silkworm caterpillar. Each maggot eats the 
filth it lives in, and as it eats it grows and 
moults, leaving pale transparent skins to tell its 
tale of life behind it. These empty bags of 
skin help us to recognise fly-breeding places, 
and enable us to find and deal with them. At 
the end of five summer days from the time of 
the hatching of the egg, the maggot becomes a 
chrysalis—a minute, rolled-up, bean-like body, 
less than a quarter of an inch in length, white at 
first, then brown, lying motionless amongst the 
straws of horses’ bedding, or appearing in small 
but numerous clusters at the corners of a 
manure heap, or at the edge of a dust-bin, or 
around a refuse-tub. Within this bean-shaped 


' body the fly we know so well is made. 


For within this cocoon or chrysalis the matur- 
ing maggot has withdrawn itself into a tiny oval 
living thing ; and it develops six legs, two 
wings, a head and a neck, eyes, and a snout or 
protrudable proboscis, all packed within the 
cocoon-case, but sheathed by a protecting. 
membrane like mummy-cloths. This chrysalis 
stage lasts for another five days, while the 
embryo fly takes no food and has no encounter 
with the outside world. If the weather is cold, 
this stage may be prolonged even ‘for two, 
three, or four weeks. So that the life of the 
house-fly and the numbers born depend on 
the climatic conditions. But after five days, 
if the weather is favourable, the cocoon case 
splits, and the fully-formed fly emerges, pushing 
itself out from within. First the head, then the 
antenne, proboscis, and eyes, are protruded, 
and the forelegs are thrust out; and slowly 
the flying insect is born—like the delivery of a 
new aeroplane from its hangar—to live-its life 
of freedom in the air. The full-grown fly leaves 
its old home—the cocoon case with its mummy 
cloths —to take care of itself, and it pushes, 
walks and crawls away from its former surround- 
ings in the dung-heap or dust-bin. Arrived at 
the edge of its nursery, it tries its wings, cleans 
its legs by rubbing them together, and sets out 
in search of food and adventure. 

The house-fly is a strong, stout, bristly, hairy, 
two-winged, six-legged flying insect. Some are 
larger than others—this is a family matter ; but 
the females are generally larger than the males, 
and some are more gaily dressed than the others. 
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“They have hereditary char acteristics as we have. 
So far as the diseases they convey are concerned, 
their mouths and legs are the most important 
parts. The fly does not bite or suck blood like 
the female mosquito, but she carries the disease 
germs on her legs, which are bristly and strong ; 
each has ‘two claws, and a sticky pad with which 
to hold on to seemingly impossible slippery 
surfaces, The whole body, as well as the logs, is 
covered with hairs. The mouth consists of a 
proboscis which ends in flabby lips that can 
be protruded and applied to the food. There 
-are no teeth, but each lip has some hard ridges 
which can be used as rasps or saws for mastica- 
tion. There is a cupious saliva. The lips are 
applied to the lump of sugar, the saliva forms a 
paste, this is swallowed, and the fly moves on 
to the next spot and repeats the process. Some 
of the paste adheres to the lips and proboscis, 
and the fly uses her front legs to clean her face, 
her hind legs to clean the front ones. In con- 
sequence, her legs become covered with her 
food, and with any germs it may contain; and 
her mouth, her legs, her body, are all besmirched 
with them. But she likes to live in the 
midst of plenty, and the more filthy food 
she has sticking to her mouth and legs the 
more she enjoys it. The germs like it, too, 
for the fly never has a bath. It is a grand, 
dirty life. 

It can be readily understood how disease 
germs live and multiply on these sticky surfaces, 
entangled with the fly’s food, on its legs, among 
the hairs and bristles, as well as on the lips 
and proboscis. Germs are also swallowed 
and multiply within the insects, and then 
are found again in the fly-specks which are so 
common on the window-pane or in the milk-jug, 
or on the bread. Thus do flies transmit disease. 

We can prevent them; we can reduce their 
numbers easily. But it is of little use trying 
to catch or trap the insects; we cannot hope 
to reduce their numbers like that. as was 
found at Port Said, where a fly-catching cam- 
paign was tried. The flies must be prevented 
from coming to maturity by the destruction 
of the maggots and eggs and cocoons. It has 
been estimated that one female can produce 
506,250,000 offspring in one month. If we clean 
out the manure-heaps where these offspring are 
we shall have so many flies the less. Whereas 
if we wait and then try to catch or trap the 
grown insects we shall be very lucky if we succeed 
in destroying more than a thousand or so at 
most—the flying insects scatter at once. This 
is the reasoning on which fly-reduction rests. 
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We must remember that only oné fly in every 

million, perhaps, becomes infected ‘with disease 
germs. We cannot expect to catch and kill it. 
We must try to prevent that one from, being 
born into the air, and the best way to do this 
is to reduce the total numbers born. ` 

Fortunately, flies remain in the maggot stage 
therefore we need only 
deal with the breading: places once a week, but 
this must be done regularly and perseveringly 
throughout the whole of the fly-breedizig season. 
All manure heaps, stables, slaughterhouses, 
garbage, refuse depots, collections of waste- 
food, dust-bins, ash-boxes, swill-cans, middens, 
and all the filthy places which are near dwelling- 
houses must be made clean once a week. Surely 
this is not too much to ask. 

It is true that this is the work of the sanitary 
authority. But sanitary authorities will operate 
better, will initiate new public health measures 
with zeal and enthusiasm, if there is the sym- 
pathy and co-operation of the publie with them. 
We must talk and agitate. We must ask them 
about flies again and again; we must im- 
plore, if necessary. Soon the object will be 
attained ; flies will be reduced; and then we 
shall have little summer sickness, and the 
infants will live instead of dying. Everybody 
can help. If everyone will look, upon a 
house-fly as a loathsome, dangérous pest, and 
will talk about: it as such to his neighbours, 
the authorities concerned will soon bestir 
themselves. i 

Let the dictum go out that the presence of 


-house-flies in a house is a sign of insanitation, 
-and their numbers a measure of that insanita- 


tion. In the towns of the Suez'and Panama 
Canals mosquito-breeding places are all dealt 
with regularly once a week by organised gangs 
of sanitary inspectors, known as “‘ mosquito- 
brigades.’ House-fly breeding-places are as 
easy to deal with as those of the fever-carrying 
mosquitoes. Why.cannot we have “‘fly-brigades”’ 
here at home? Let us deal with all fly-lairs 
regularly once a week. Flies carry disease; there- 
fore let us prevent them. 

In conclusion, the details of an interesting 
experiment in fly- reduction which has been 
recently conducted in New York may well be 
described. In the borough of Bronx of that 
city a district containing 1,725 individuals and 
362 children under five years of age has been 
protected against flies by an organised campaign 
in which even the Boy Scouts were employed 
to deal with the insects in the courtyards, waste 
spaces, and stables. Another similar area was 
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allowed to pursue its usual fly-plagued course. 
As a result, there were only 110 cases of infant 
sickness recorded in the protected area, while 
among the “ outside ” families there was a total 
of 165 cases. 

Although these figures are too small to enable 
us to draw exact conclusions of disease-reduction, 


` they are sufficient to show that fly-reduction is, 


a most promising sanitary measure, and as such 
worthy of the notice of our sanitary authorities. 
The organiser of this work is the chief of the 
New York Association for Improving the 
Conditions of the Poor. This piece of work 
constitutes an example which we in England 
may well follow. I hope the day will soon 
come when we shall see fly-reduction general in 
this country. 


DISCUSSION. 


_ Tae CHAIRMAN (Sir James Crichton-Browne, 
M.D., LL.D., D.Sc., F.R.S.) observed that the 
part played by insects in the propagation of disease 
had attracted great and growing attention in recent 
years, especially in connection with malaria and 
the anopheles mosquito. That branch of the 
subject was not of immediate interest, or at least 
of practical importance in this country. The 
anopheles mosquito, although it still existed in 
England, was no longer to be feared as a disease- 
bearer, for it was exceedingly rare and must find 
it hard to effect a junction with a malarious person 
from whom to draw the poison it disseminated. 
But we had still with us other insects of the same 
order with it, the Diptera, that included so many of 
the insect enemies of man that were not innocent, 
and of these the most iniquitous was Musca Domes- 
tica, the common house-fly. It had until recently 
been regarded as a harmless if annoying and 
besmirching little creature, and the crushing of it 
on the window-pane had been held to indicate 
juvenile depravity. But it now seemed probable, 
nay, it was certain, that it had pathogenic 
relations, and that its presence in the household 
was highly undesirable. Ruskin had given a 
characteristic study of the fly, and had reminded 
us that when Menelaus prayed Athena for strength 
to withstand Hector she gave him strength 
in his shoulders and limbs and the courage 
of not the bull or the lion, but of the most 
fearless and audacious of all creatures—the fly. 
“The common house-fly,’ said Ruskin, ‘ is 
the most perfectly free and republican of creatures. 
There is no courtesy in him, he does not care 
whether it is a king or a clown whom he teases, 
and in every step of his swift mechanical march, 
and in every pause of his resolute observation, 
there is one and the same expression of perfect 
egotism, perfect independence, self-confidence, and 
conviction of the world having been made for flies. 
Your fly, free in the air, free in the chamber, is a 
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black incarnation of caprice, wandering, investi- 
gating, flitting, flirting, feasting at his will, with 
rich variety of feast, from the heaped sweets in the 
grocer’s window to the filth of the butcher’s 
backyard, and from the galled place on the 
horse’s neck to the brown spot on the road, 
from which as the hoof disturbs him he 
rises with angry republican buzz—what freedom 
is like his?” But it was this very freedom of 
the fly, as Ruskin noted, and the versatility 
of its tastes, that made it a source of danger, 
for in its flitting, flirtings and feastings it might 
become the colporteur of noxious matter. The 
speaker did not suppose that by any possibility 
the proboscis of the fly might, like that of the 
mosquito, become a tube for the injection of poison. 
But from personal observation he knew that 
particles of matter of various kinds, visible to the 
unaided eye, might adhere to the tarsi of its legs. 
to its pantulli and pulvilli, and be so transferred 
from point to point; and if seemed probable, 
considering its varied diet and liability to bac- 
terial infection, that its excremental deposits might 
at times be dangerous. Dr. Scholberg had obtained 
cultures of the many different organisms. In 
the flight of the insect from the galled place on 
the horse’s back, or from the putrid offal in the 
butcher’s backyard, to any abraded surface on 
the human skin, or to the mucous membrane, it 
might convey and sow the seeds of septicemia ; 
indeed, a number of well-authenticated instances 
of this were now on record. In its incessant 
migrations from manure heaps to articles of food, 
the fly must frequently make very unpleasant 
implantations. Flitting from person to person, 
it might directly communicate disease, as 
was done in the case of ophthalmia by 
sand-flies in Egypt, and probably sometimes 
was done in the poor law schools of this 
country by the house-fly. Dead flies caused 
the ointment of the apothecary to send forth a 
stinking savour, and flies accidently submerged in 
the milk or stock-pot might set up putrescent 
changes, highly injurious to health. Fly-blown 
phylacteries were bad enough, but fly-blown victuals 
were worse; and that victuals might be fly-blown 
in a serious way, without outward proclamation of 
their pollution, was an undoubted fact. In autumn 
swarms of flies habitually divided their attention 
between the dust-bin and the larder—so often in 
juxtaposition in the rear of the house. In the 
overcrowded slum-areas of towns flies were often 
present in enormous numbers and in ominous 
clusters. The fly attached itself to man, and 
it multiplied at a prodigious rate wherever 
people were uncleanly in their habits or allowed 
decomposing matter to accumulate in or near 
their dwellings, if the temperature were high. 
Large camps, of course, afforded conditions favour- 
able to fly multiplication, and the late Sir Joseph 
Fayrer mentioned, in his description of the ever- 
memorable siege of Lucknow, that amongst the 
most insufferable nuisances that had to be endured 
were the stench from the unburied carcasses of 
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horses and the plague of flies. Sir Frederick 
Treves had made us familiar with the same plague 
during the South African war. With regard to 
the latter, Dr. Howard Tooth had stated, in an 
admirable paper on typhoid fever, that he was 
informed by a resident in Bloemfontein that 
these insects were by no means common there in 
ordinary times, but had come in their millions 
with the Army. “It would be more correct 
to say,” Dr. Tooth added, “that the normal 
number of flies had increased owing to the 
large quantities of refuse, dead horses, etc., upon 
which they could feed and multiply. They naturally 
infested persons who were ill, but seemed to he 
particularly attracted by enteric and typhoid 
patients, hanging in loathsome groups round their 
mouths and feeding vessels. They were all over 
our food,” said Dr. Tooth, “and the roofs of our 
tents were at times black with them.” It was not 
unreasonable to look on flies as a very possible 
agency in spreading typhoid fever, not only abroad 
but at home. There was a certain sadness in 
touching the beautiful soft pile of black velvet, 
but to place one’s hand, or attempt to do so, on 
a buzzing, creeping, dissipating black mass of 
house-flies was truly horrible. It had been noted in 
South Africa that typhoid fever rapidly dimin- 
ished on the appearance of frost, which, as anyone 
who has lived on the open veldt would know, 
speedily killed off the flies. Flies were indeed 
very susceptible to changes of temperature, for 
while they would complete their whole life-cycle 
from embryo to imago in a few days in the heat of 
summer, they required very much longer to do so 
in cold weather. Sir William Church had told us 
that in South Africa flies congregated especially 
round typhoid patients, and that on entering a 
hospital tent it was possible at once to identify 
the typhoid patients by the grim pall of flies that 
had settled on them. An officer who had served 
for many years in South Africa had assured the 
speaker that the fly-plague markedly diminished, 
wherever punctilious care in the removal of all 
refuse from the vicinity of the camp was 
combined with the liberal use of “ tangle-foot ’— 
an American fly-paper and not Cape whisky, to 
which the name was sometimes applied. Perhaps 
one of the collateral advantages of the South 
African campaign was that it opened our eyes to 
the part played by flies as disease-mongers. Since 
then the subject had been kept to the fore. The 
Local Government Board had taken the matter up 
and appointed that most competent biologist, Dr. 
Monckton Copeman, to investigate it thoroughly. 
Before that, the rôle of the fly in that respect was 
as little suspected as was the rôle of the mosquito in 
the dissemination of malaria before the discoveries 
of Laveran, Manson and Ross. He did not suggest 
that there was any comparison between the 
pathogenic operations of the house-fly and the 
tremendous disease and death-causing responsi- 
bility of the anopheles mosquito, but he thought 
the evidence already recorded was amply sufficient 
to warrant the belief that it might, under certain 
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circumstances, spread enteric fever, infantile 
diarrhoea, or smallpox, and other diseases, and 
might set up ptomaine poisoning. It was assuredly 
an insect which should be put under a strict sanitary 
embargo. It served no useful purpose, for its 
scavenger performances, as regards organic refuse, 
were insignificant and out of date in the presence 
of modern artificial methods, in addition to which 
it was a vexatious pest in a highly nervous 
age, and sometimes impaired health by the 
irritation and sleeplessness it caused. Wherever 
the house-fly was largely in evidence that was 
a signal that sanitary interference was required. 
There must be decaying matter or dirt of 
some kind in the neighbourhood, and horse- 
manure is in towns its favourite breeding-place. 
The advent of the motor-car ought todo something 
to banish it, as it had done, it was alleged, in the case 
of the sparrow, for the motor-car must have largely 
diminished the accumulations of horse manure 
in stable yards, and no one had ever seen a fly 
squatting on a splash of petrol. He was not much 
enamoured of that popular entertainment the 
“ Revue,” but there was one revue which may have 
done some good by familiarising us with the 
phrase “kill that fly,” which should be not only 
a joke but a virtuous exhortation. It was im- 
possible to kill too many of them, for they 
increased and multiplied at a portentous rate. 
Packhard had said that the female fly selected 
horse-droppings by preference, but would avail 
herself of the dead carcasses of animals and organic 
débris of any sort. Moreover, it was highly fertile, 
for it had been calculated that one house-fly might 
have 25,000,000 descendants in the course of a 
season. There was one point in connection with 
protection against flies in which a lesson might be 
taken from malaria prevention, and that was in the 
construction of larders. These should always be as 
remote as possible from the dustbin, or other 
possible sources of contamination, and in situations 
in which they could be well ventilated, through 
openings guarded by wire gauze. There should be 
a systematic use of wire-woven safes and covers 
for the protection of stored provisions. In con- 
clusion, Sir James exhibited photographs which 
he had received of a contrivance devised by a 
Southampton fishmonger, who had found his 
trade affected by the devastations of flies. This 
device facilitated the preservation of fish by 
keeping them in a case, and subjecting them to 
constant irrigation by cold water. 


Mr. GEORGE JONES inquired what was to be 
done with farmyard manure in country places. He 
was himself in the habit of having a shallow trench 
dug, the manure being put in and the earth that 
had been thrown out put on the top. He was 
interested in knowing whether a sufficient covering 
of earth would be any protection, and, if so, of 
what thickness the covering should be. Farmyard 
manure, the speaker observed, was a fertiliser of 
greater value than any artificial fertiliser; valuable 
as the latter might be, it was no substitute for the 
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former. A number of London borough councils 
‘were in the habit of making up a manure mixture. 
Southwark, for instance, made up a valuable 
mixture of stable manure, road-sweepings, ete., 
which was sent out on trucks to various country 
stations, and was largely bought by farmers. He 
had just bought a truckload. Manure, trenched as 
he had described, would, if put down in the spring 
be ready for use in the autumn, and he would be 
glad to learn how, during this period, he could 
protect his neighbours and himself from the plague 
of flies which such a manure heap might produce. 
Would 3 inches, 6 inches, or 8 inches of earth be 
sufficient, and would quick-lime be an advantage ? 


Dr. P. CALDWELL SmitH (Medical Officer of Health 
for Wandsworth) said that some years ago it had been 
his misfortune to investigate the causes of an out- 
break of enteric fever, and he had found that several 
cases were distinctly traceable to flies. Sir James 
Crichton-Browne would be aware of the conditions 
which prevailed in some of the mining villages of 
Scotland where the old-fashioned midden privies 
were in existence, and proved a constant cause of 
infection. As Medical Officer of Health in one of the 
largest districts in London, he was naturally inter- 
ested in the prevention of diarrhoea. He was also the 
Sanitary Officer for the Second London Division 
of the ‘erritorial Forces, and during his time in 
camp there had been frequent outbreaks of 
diarrhoea, due, as he considered, to nothing but 
the presence of house-flies. Indeed, he would 
describe as a healthy camp a camp that had no 
flies, and vice versd. In the Territorial Forces 
there had been a good many unhealthy camps 
during the last five or six years. For two years 
the speaker had been experimenting with a view to 
the prevention of the trouble. Although his 
district. was the second healthiest in London, 
infant mortality was still too high. The mischief, 
he thought, could be easily prevented by the aid of 
experiments on the best method of killing the 
larve. As Mr. Ross had said, it was useless to catch 
the flying insect; it was necessary to get at either 
the eggs or the larve.. A number of experiments 
had been made in regard to the best disinfectants 
used and recommended, not only by the authorities 
but by private individuals. He had found these 
disinfectants of little use, excepting perhaps 
carbolic acid, and this often had no effect on the 
larve. Permanganate of potash, used as a dis- 
infectant, appeared to make the larve more lively 
than ever. He had, however, found crude paraffin 
to be a disinfecting agent; in this substance the 
larve would die at once; they would curl up and 
die in a mixture of crude paraffin with soft soap 
and water. A mere spray of the paraffin-soap 
mixture was deadly in its effect. This mixture 
was a kind of thing that could be kept at hand in 
the house, and with an ordinary sprayer the 
household could make themselves secure. He 
would point out that horse-manure, so far as 
London was concerned, was not responsible for 
the subject under discussion. The introduction 
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of motor traffic had, in one district, reduced the 
amount of refuse taken from the roads in 
London from eighty-five tons to five tons a day. 
The omnibus horses had gone from the streets, and 
there was scarcely any horse-manure to be found. 
He contended that it was the dust-bins that 
occasioned all the flies in London, and he urged 
that a powerful society like the Royal Society of Arts 
should aid in bringing the matter forward, to the 
end that the sanitary authorities should have a 
daily removal of house-refuse. In addition to the 
daily removal of refuse there should be established 
in every borough a proper dust-destructor. It was 
unsatisfactory to take the refuse down the Thames 
and dump it; it should be destroyed. The Croydon 
Rural District Council had obtained an injunction 
which prevented the authorities from taking refuse 
there. If it were removed every day and ‘destroyed, 
that, in the speaker’s opinion, would constitute the 
greatest boon that London had enjoyed since the 
main-drainage system had been established. 


Dr. E. H. T. Nasu (Medical Officer of Health for 
Wimbledon) strongly supported the last speaker’s 
argument. It had been proved in Westminster that 
a daily collection of dust was cheaper than any other 
method employed, and owing to the small amount 
shifted was easier to carry out; the removal of a 
week’s collection was a serious matter. The most 
important point, however, was the destruction of 
the dust. Westminster did not burn its own dust, 
but barged it down the Thames. With regard to 
mosquitoes, he did not think Sir James Crichton- 
Browne was quite right in suggesting that England 
had no mosquitoes. We had culicidæ in this 
country, and they were a pestilential nuisance. In 
his own district he had any number of complaints, 
and he had set to work to investigate the subject 
in that area. In addition to the ordinary species, 
a peculiarly vicious variety of the culicide, supposed 
to be imported from Norway, was found. His 
chief trouble originated with the sewage works, 
the effluent running into pools, which, on 
investigation, the speaker had found to be 
black with the larve of the mosquito. He 
had cleared that part of his district by instruct- 
ing the engineer to alternate the beds once every 
seven days instead of every fortnight, and in that 
way the larve were killed off within their life- 
cycle. He believed that was the first time that 
such a step had been taken in this country. A 
Bill was now before Parliament in which he had 
asked for power to schedule any pool or collection 
of water which might prove a breeding-place as a 
nuisance under the Public Health Act. That power 
would enable him to deal with the matter. At the 
same time if the nuisance were scheduled he would 
have to inform the creators of the nuisance of the 
remedies for setting it right. Those remedies were 
simpie. In relation to manure, a Liverpool pro- 
fessor had suggested the keeping of chickens. In 
the speaker’s district, where there was a collection 
of refuse a certain number of chickens were kept 
which helped largely to reduce the larve. 
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Lizvut.-CoLoNEL ALLAN CUNNINGHAM inquired 
whether, in speaking of the infant mortality, the 
author intended to refer to rates ‘per week” or 
“í per year.” As worded the suggestion was given 
that the rates were “per week.” [Mr. Ross 
explained that the figures were those published 
by the Registrar-General at Somerset House. 
They were estimated for the year, and therefore 
they became relative. | 


Dr. ©. E. SHELLEY referred to an epidemic of 
measles which occurred in Cape Town some forty 
years ago. One-third of the population consisted 
of Malays, who, he might incidentally mention, 
among other habits, invariably threw into the 
streets all their belongings, including their clothes, 
when a member of the family died. This epidemic 
of measles, which was practically confined to the 
Malays, raised the death-rate of the town to 60 
per 1,000 for a month, and 120 per 1,000 for a 
fortnight aiterwards. These figures were analogous 
to those which the author had given. With regard 
to mosquitoes, he had always understood that in 
England there were at least forty-two distinct species 
of this insect, none of them, however, equal to the 
anopheles in their predatory character or functions. 
Some forty years ago; when Lord and Lady Cowper 
returned from a visit to India, they brought back a 
number of Indian articles; and unpacked them on 
the river, since when there had been anopheles along 
the bank of the river. It was to be assumed there- 
fore that either the mosquitoes thus imported did 
not contain any malarial germs or had never bitten 
any susceptible person. He could speak feelingly 
with regard to the sweepings of roads, dust-bin 
refuse, and manure being sent into rural districts; 
they were sent down in truck-loads with disastrous 
results. Ata certain public school epidemics had 
broken out in successive years, as a consequence of 
the fields in the neighbourhood being covered by 
manure and rubbish from London; and, shortly 
after the spreading of this manure a great increase 
in the number of house-flies had been observed. A 
large sum had been spent in buying up the fields 
in the vicinity of the institution, with the result 
of a marked freedom from the epidemic. He 
would mention, in relation to keeping the fly out 
of the house, that he noticed how in country 
cottages the presence of geranium plants was 
effective in maintaining freedom from flies, and in 
one ward of the hospital with which he was 
connected the placing of geranium plants in the 
window had proved efficacious. Whether there 
was any real relation between the two circum- 
stances he could not say, but the seeming remedy 
was at all events of a pleasant nature. 


Mr. Ross then replied to the discussion. In 
answer to Mr. Jones, he would say that there was 
a correspondence in the Times last summer with 
regard to manure in gardens and on farms, and he 
had written a letter suggesting that the manure 
should be dug in beneath the ground. It had 
been found that fly larve would survive at least a 
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foot below the'surface for a certain period ; every- 
thing depended on the nature of the covering earths 
its density, moisture, etc. Even aslight covering of 
earth enormously reduced the number of flies. In 
regard to rural districts, he would point out that 
as the fly required ten days for its metamorphosis 
from the egg to the flying insect the proper course 
to take was to spread out the manure for twenty 
hours within that ten-day period; it would be 
found that the larve would disappear, especially if 
subsequently covered up. Of course, dealing with 
valuable manure in rural districts was a difficult 
question, but on the other hand there was not 
much risk of transfer of disease in scattered rural 
areas, the chief danger being in the towns. He 
regarded the suggested daily removal of refuse in 
London as ideal; but could or would the munici- 
palities afford it? The first essential was, he con- 
sidered, to interest the public in the question of flies, 
the diseases they conveyed, and the methods of 
removing them. An important point was to secure 
the assistance of the press, that being the quickest 
way of reaching the public. It had been supposed 
that Epping Forest was a breeding-ground for 
mosquitoes, but last summer he had found that 
the mosquitoes were breeding in the water-butts 
belonging to private gardens in the neighbourhood, 
where horticulture was extremely popular. One 
owner of a garden would send his children out 
with spades to collect horse-manure to put into 
the water-butt in order to increase the manurial 
properties of the water; and as a consequence 
there were millions of mosquitoes breeding in the 
butt. The Medical Officer of Health for Chingford 
appealed to the press. The press took the matter 
up and the public responded, so that the speaker 
believed there would be no more attempts to put 
manure info water-butts. In Egypt he had 
found nothing like petroleum, crude or refined, 
for destroying insect larve. He admitted the 
excellent service rendered by chickens in con- 
nection with manure heaps, but the simpler course 
was to get rid of the heap, that was to say, spread 
it out every eighth day. 


A vote of thanks to the author, proposed by the 
CHAIRMAN, brought the proceedings to a close. 


t 


THE INSTITUTION OF PETROLEUM 
TECHNOLOGISTS. , 

The inaugural Meeting of this Institution was 
held at the House of the Royal Society of Arts on 
the 8rd inst., the first President, Sir Boverton 
Redwood, Bart., F.R.S.E., D.Se.; occupying the 
chair. In his opening remarks the Chairman 
said :— 

It is a good omen that the Institution of 
Petroleum Technologists should be permitted to 
hold its inaugural meeting in this house, for as my 
friend, Sir Henry Trueman Wood, has recently 
reminded us in his admirable history of the Royal 
Society of Arts, that Society, which was itself 


r 


specialism. 
the ninéteenth century there had been founded 
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founded in 1754, has assisted at the birth of many 


« flourishing institutions of a similar description. — 


Thus. the Chemical Society, whose rooms are 


now at Burlington House, was founded at a 


meeting held in the -Society of Arts’ House in 
1841, and for some time afterwards its members 
_ met hare periodically. 

For many years the scope of the activities of the 


Society of Arts was very wide, and it was instru- 


‘mental in the dissemination of information about 
the industrial arts and sciences in general, as well 
as being the recognised channel.of publication of 
new discoveries and inventions of an industrial 
_character. | 

- Before long, however, it had to contend with 


' the competition of ‘many other institutions, the 


demand for-.which arose from the growth of 
Thus by the end of ‘the first half of 


the Royal Academy, the Linnean, Geological, 


Chemical, Agricultural, and Geographical Societies, 
. the Royal Institution, the London Institution, the 


Institutions of Civil. Engineers and of British 


Architects, all occupying ground once left to the 


Royal Society and the Society of Arts. 
There still remained work for the Society in the 


, domain of. industrial chemistry, and in 1874 a 
special Chemical Section was formed to deal with 


‘it; bub this section came to an end in 1886, the 
Institute of Chemistry and the Society of Chemical 
“Industry | having meanwhile been formed, the 
. former in 1877 and the latter in 1881. 

With commendable ‘self-sacrifice the Society of 


_ Arts has in every instance made way for and 


encouraged these. newcomers by no longer giving 
Jacilities.for the discussion of subjects which they 
were specially created to deal. with, and it is 
further evidence of this generous attitude that- we 


_ gre assembled here this evening, for there have 


been many valuable lectures given and papers read 


-on subjects which lie within the province of our 


new institution, in addition to a course of Cantor 
Lectures delivered in 1886, which modesty pre- 
cludes my putting into that. category. 

It `is not, however, a desire to provide a new 
channel for the dissemination of knowledge 
relating to petroleum, or a special arena for the 
contests of mental gladiators over controversial 
questions, which has led to the formation of our 
institution. We want to do something which no 
other society or institution can do for us, viz., to 
establish a hallmark of proficiency in connection 
with our profession, and I think it will be conceded 
that this action has been taken none too soon. 

As I recently pointed out in-an address to 
another institution, the great development of the 


petroleum industry and especially the multiplica- 


tion of centres of activity where British capital 
has been embarked in that industry, have rendered 
it increasingly difficult to procure the services of 
properly trained geologists, engineers, and chemists, 


with the result that positions of responsibility are 


given either to incompetent Britishers or to 
competent men of other nationalities. 


‘made. 
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Moreover, in the. absence of any means of 
gauging the capacity of those who prefer adviċe, 
whether in the form of technical reports or other- 
wise, capitalists are often induced to give credence 


to untrustworthy statements, and are led astray, 


money being thus wasted and discouragement 


Cr ented, 


THE AERO AND MARINE EXHIBITION 


AT OLYMPIA. 
THe Year’s ADVANCE IN AVIATION. 


Describing last year, the Fourth Annual Exhi- 
bition of Aeroplanes and Seaplanes, held at Olympia 
in February, 1913, this Journal emphasised the 


‘rapidity ‘vith which aviation had advanced in the 


course of a few years from experiment, and become 
almost. a common part of daily life. The Fifth 
Exhibition, opened at Olympia on Monday, illus- 
trates in as striking a degree’ the marked progress 
which has been made in the course of only the 
last twelve. months. In all phases, life moves 
with quickened pulse nowadays, and in none more 
swiftly and surely than in aviation, as a com- 
parison of the present Exhibition at Olympia with 


‘its predecessors would show. 


To set forth those differences in detail would 
necessitate the use of parallel columns, but oné 
or two features in themselves sufficiently indicate 
the rapid development that has been and is being 
Three years ago an engine of 50 horse- 
power for an aeroplane was exceptional, and, 


‘indeed, there were few machines built capable 


of withstanding the strain of such a powerful 
engine. To-day there is more than one aeroplane 
at Olympia fitted with engines of 200 horse-power, 
and there is alsoan engine of 250 horse-power on 


exhibition. Again, the aeroplanes on view were, 


until recently, of foreign—chiefly French—design 
and manufacture. That, unfortunately, still 
applies to the engines; but of the twenty-five 
aeroplanes exhibited, all but four are British made, 
despite the fact that for, perhaps, obvious and 
necessary reasons, the Army Aircraft Factory and 
some private British firms do not exhibit this year. 
Notable also is the absence of dirigible airships. 
The heavier-than-air machine is in the ascendant. 
From a patriotic and possibly insular aspect, 
the Exhibition gains in interest as being fully 
representatively British in its exhibits. On the 
other hand, as broadly representative of the 
progress of aviation as a science, it suffers from the 
absence of types of the. natural stability planes 
and the variable wing angle machines to which 
Germany and France respectively are devoting 
especial attention. But in the three ruling factors 
of aviation (i.¢., flying qualities, durability and 


strength) the British machines shown can by 


their actual work challenge comparison with 
those of any other country. 

In two respects the development of flying 
machines during the last twelve- months has 
been remarkable. They are points which indicate 


the gradual subjugation to human needs of the 
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aeroplane, whieh in its primary form was as much 
the master as the servant of man. These points are 
the greater range in speeds now obtainable in flight, 
and, secondly, the fuller control which enables the 
airman quickly to rise to a great height. Not long 
ago the aviator was little more than the slave or 
‘director of his aeroplane, which had to fly at a 
definite fixed speed. With development, control 
has come, and at Olympia are aeroplanes (e.g., the 
Avro and Vickers) which can be flown at speeds 
ranging from 35 to 100 miles per hour according to 
the wish of the pilot. Again, there are machines 
which in a couple of minutes attain an altitude of 
nearly a thousand feet. These things indicate that 
growing mastery of the machine which must 
precede any real mastery or conquest of the air. 
And it is pre-eminently satisfactory to state that 
in these two qualities (range of speed .and swift 
climbing) British aeroplanes at least equal, if they 
do not surpass, those of any other nation. 

Proceeding to individual aeroplanes, the divérsity 
of types is very great. There is first the division 
into biplanes and monoplanes. In both classes, 
with chassis for land and sea, the biplanes are in a 
majority with a total of 16 biplanes to 9 mono- 
planes. In the span of wings they range from the 
60 it. of the “ Wight,” the H. Farman, the 
Hamble River, and the Grahame-White five- 
seater to the wasp-like Blériot, with its little spread 
of 19 ft. wings. The Morane-Saulnier, with one 
big central wing resembling a parasol, has more 
claim to attention than mere curiosity. There is 
the Blackburn monoplane, with its rectangular 
wings and triangular fuselage. There is the huge 
Grahume-White “ aerobus,” with a carrying capa- 
city of nine passengers and a pilot—possibly the 
prototype of the aerial liner of the future. There 
is the development in the more comfortable fur- 
nishing of the ’planes and their equipment with 
wireless telegraphy apparatus. So great a range 
and diversity of type in flying machines has never 
been seen before either in this or any other 
country. 

But the outstanding feature is the immediateness 
with which the military and naval arms have seized 
upon this new phase of human progress and are 
developing it for the purposes of war. One may 
be neither militarist nor pacificist to note this. 
Merely in a philosophic strain one may note that 
man’s latest achievements over Nature have been 
instantly seized in the interests of the law of self- 
preservation. At Olympia there are flying machines 
for the science of aviation, for pleasure, and for war. 
The furthest developed and those most perfectly 
adapted for their purpose are for war. 

Reference has already been made to the Vickers 
’plane, built almost entirely of steel and armoured. 
It has a climbing capacity of 1,000 feet in 2% 
minutes, and a speed of 45 to 65 miles per hour. 
Mounted in front is an automatic gun, and there 
is provision for carrying the pilot, a passenger, 
300 rounds of ammunition, and fuel and oil for an 
uninterrupted journey of 43 hours. The ‘“‘ Bristol” 
Scout, with only @ 21-ft. span, reaches 90 miles 
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per hour, and the Avro single-seater -has the wide 
range of 35 to 100 miles per hour, with' especial 
arrangements for scouting. In construction the 
Avro is also notable for its sloped back wings and 
considerable natural stability. 

This aspect of aviation leads naturally to sea- 
planes. It is the phase of aviation in which 
Britain has taken the lead, and nowhere has it 
been more fully exemplified than at the present 
Exhibition. Messrs. T. Samuel White & Co. show 
their double camber 200 horse-power, embodying 
the first practical application of Hiffel’s experi- 
ments. With its 200 horse-power engine it gives 
an extraordinary range of speed and great lifting 
power per square foot and per unit of power. 
With this must be marked the Sopwith of equal 
engine power, and it is important to note that 
both are fitted with wireless installations. The 
H. Farman, with its articulated float chassis, is a 
novel and distinctive feature. A newcomer is the 
Hamble River, Lake & Co.’s machine, fitted with 
anchor and cable attachment, bomb dropper and 
wireless apparatus. A distinct novelty is the 
Perry Beadles & Co.’s flying boat, with two 
tractors, chain-driven. 

No mention has yet been made of the engines. 
These, it must be regretfully confessed, are, in a 
preponderating majority, of Continental manu- 
facture. An encouraging feature is the number of 
foreign engines now manufactured in this country 
under licence. With the forthcoming Government 
trials better things may be expected, and the true 
place assigned to such motor engines as the Green, 
the A. B. C., Sunbeam, and others. In his con- 
nection it is important to note the great advance 
made by water-cooled engines upon their air-cooled 
competitors. 

Without a reference to the Sopwith “ Bat’’ 
boat, which skims or can fly over the water, this 
notice of the Olympia Exhibition would not be 
complete. The wireless equipment to this and 
other aircraft requires further emphasis. But now 
that aviation is become almost a commonplace of 
daily life, the most striking feature is its adaption 
not to military but ordinary needs and opportunities. 
What the present Exhibition starts, and the next 
must go far to fulfil, is the building of a es 
capable of carrying passengers and equipped with 
several engines to ensure regular journeys, and 
improved alighting apparatus to permit of safe and 
assured landing. 


MOHAMMERAH AND THE PERSIAN 
GULF. 

A correspondent of the Pioneer has recently 
passed a few months at Mohammerah, the capital 
and most important town of Arabistan, at the head 
of the Persian Gulf, which is now attracting in- 
creased attention in connection with (a) the projected 
railway which is to run thither from Khurama- 
bad in the north, and (b) the Turco-Persian 
boundary commission which has been working in 


ne 


2400. 
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_ ‘those: parts. . The towm lies-on-the sani ite of 
-a town, founded by -Alexander the Great, which, 

_after its destruction -by flood, was: . -known suc- 
| eessively a8 Antiochia and. Charax; Itis uncertain 

when it received its- present name, but centuries 
_ ago, : when- -Dizful; Shuster and. Ahwaz ‘were 
. important- cities; Mohammerah was: a port. of 
-Somé renown. After passing periods of Arab ‘and 
- Turkish domination, it was. finally, thanks to the 
- diplomatic, support afforded by. Russia and: Great 
‘Britain, ceeded to Persia by:the. treaty of Hrzerum, 
-‘and-with’-her, it. has since remained. During the 


-| Persian War.of 1857 Mohammerah was captured 


by: the. British, and General John Jacob strongly 
urged thatiit should be retained in our possession 
“on account of its. great strategical -importance, at 
the main exit-of the Karun and Shat-el-Arab: The 


concession for the steamboat trade up the former 


—-was only-obtained in 1888. by the well-known firm 
of Lynch Bros.; and. the steamer covers the 110 

niles to Nasiri in 86 to 48-hours. The population 
o of, Mohammerah; ‘which amounts to about 4,000 ox 
5,000: inhabitants, consists mainly of Arabs, 


ae addition-to which there is'a curious community a 


i about twenty families of Sabians,:gwho occupy 


a small and „entirely distinct village::ọytside the 


main . town. This interesting people; who regard 
She J ohn the Baptist -as their .chief - prophet, 
ae although acknowledging the: divinity of . Christ, 
-have -no ‘churches but’a variety - of. ritual -obser- 
-vances, in all‘ of whieh, running water plays. an 
important part: . 2 
~The Sheikh of ‘Afohatnmenth, oa Pere ne 
Persian: flag and. ‘hominally:-a. Persian: subject,- is 
-wirtually «indepéndent.... He- is the chief. of . the 
‘Muhalin: Arabs, the. majority. -of whom, living on 
the right bank of. the Shat-el-Arab, are, of course, 
“Turkish: subjects.... His: palace at Feilieh,on the 
same river, four to five-miles above-Mohammerah 
cand quite close to the Turco-Persian frontier, is an 
‘imposing -iwo-storied structure; fitted. with electric 
-light, and hére on the King’s Birthday he entertains 
‘most of the European ‘community; he also i 
can English-speaking doctor. ---_-- 


.There are two subordinate rion andes the 


Sheikh: the. Naib-ul-Hukumah,,or governor of the 
-town;. and the- Rais-ul-Tujumar, or ehief of the 
‘merchants,. wlio; an enterprising and successful 
‘merchant himself, is the prime minister and. chief 
‘adviser ‘to: the Sheikh- on commercial” matters. 
There is also a Foreign Office agent, : -appointed by 
the Central Government, and the present holder of 
the office happens~to be particularly friendly and 
agreeable to Europeans, and, like many ao anE, 
devoted to floriculture and gardening. | 
Mohammerah may best be reached by the 
‘steamers’ of the B.I.S.N: Co., of which there is 
a bi-weekly service, fast: and. slow mails. The 
-former touches only at Muscat and Bushire, the 
-journey taking five. days from Karachi; the latter 
touches at all ports of the Gulf; and takes from ten 
-to fourteen days. Rarely a week passes without 
‘one ör two tramp steamers calling at Mohammerah, 
‘but ‘thei arrival and ‘departure are, of course, 
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‘Indian elub. 
concerned there-is not much beyond copper vessels 
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Fao, on the Turkish. side, “where. the 


Telegraph Company. comes up, is passed afew miles 
‘higher up. Here there -has ‘been erected a fort, 


- which only diplomatic pressure at- Constantinople 
-and the ‘presence -of-a British warship-at Fao 
. prevents. being mounted with guns, and. so. becom- 
Ing a great impediment and ‘menace to. shipping 
„and trade. | 

. Both in Mohammerah and Ahwaz de British 
-Consulates are unimposing-looking buildings; and 
. quite unbefitting the dignity of a great, power like 
‘Great Britain. 
Curzon’s viceroyalty plans and estimates for better 
consulates were prepared, to be pigeon-holed on his 
quitting India: At the most: Mohammerah. cannot 
-boast more than. thirty-five European -residents, 
but, nevertheless, there is a club with tennis and 
badminton courts and billiard room, which can 


-It is believed that during : Lord 


bear comparison - with the average --up-country 
‘As far as local manufactures are 


and trays, Mohammerah having, no- _special. in- 
dustries like Shiraz, Ispahan or Kirman.. In: the 
way of irrigation, ‘little-use.is made:of this, the 
dargest: and most important -of Persian _ rivers. 
There are date gardens extending for -about,.eight 
miles up stream; with an occasional crop of wheat 
or- barley grown. underneath the palms, irrigated -by 
water channels-dug at.right angles to, the river 
; which ate | ‘filled, and emptied at-.each rise and fall 
of-the tide; but, were the most primitive methods 
-of raising. water. introduced, such as-are common 
enough in China; for-instance, large areas of fertile 
soil now neglected-could easily be brought under 


cultivation.. Remains of abandoned culture prove 


that the productive area was formerly much more 
extensive, but .government oppression and the 
enormous percentage of revenue demanded: (some- 
times as high as sixty per cent. of the crop) have 
-had a most discouraging effect in developing ‘the 
-great agricultural resources of the district. |... - 
Mohammerah is also the headquarters: of the 
-Persiari Navy-or, more correctly, the: Customs 
Preventive Seios: which consists of two'steamers 
and two small yachts armed with one or. two guns 
‘apiece. The larger of the two is the “ Persepolis,” 
the flagship, whichis said to be- scarcely so ‘service- 
-able-as the other. - ‘A Belgian -officer.is.in. -charge 
.of the squadron, and the crews consist ‘of Arabs, 
who are far better sailors than the Persians. 
Much has been said of the excessively trying 
nature of the Persian Gulf, but Mobammerah 
-enjoys the reputation of having the best climate of 
those parts, and with the exception of August and 
part of September, when the south wind blows and 
the heat is most -damp and trying, -the: climate 
compares ‘very favourably with that at the average 
Indian -plains stations, This is; however, the 
‘season when the excellent dates here obtainable 
ripen and when the Indian dhows arrive for their . 
cargoes. Incidentally, also, excellent soles are -to be 
caught about this .time, and form <a welcome 
addition to the local- ; supplies, ‘From the middle 
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of October duck, partridge, sandgrouse and good 
Snipe are to be shot with the aid of a steam 
launch. Horse-breeding has of recent years been 
neglected by the Arabs, and hence ponies suitable 
for the Indian market are with difficulty procured. 
A few miles below Mohammerah, on the left bank 
of the Shat-el-Arab, is Abadan, where are the oil 
refineries of the Anglo-Persian Oil Company, the 
crude oil being conveyed thither from the wells at 
Masjid-i-Suleiman, some sixty or seventy miles 
north-west of Ahwaz. The native employees 
number over 3,000 Asiatics, and the controlling 
staff is all Scotch. 

Another important fact concerning Mohammerah 
is that it will form the starting-point of the 
Turco-Persian Frontier Demarcation Commission, 
composed of delegates from Great Britain, Russia, 
Turkey and Persia. The chief difficulties con- 
fronting this commission are expected in the 
vicinity of Lake Urumieh, where large tracts are 
claimed by both countries. 

The future of Mohammerah depends largely on 
the coming railway from Khuramabad, the survey 
for which has already been made as far as Shuster, 
and the construction of which will begin two 
years hence. This railway will not only have a 
pacificatory effect on the unruly Luris and 
Bakhtiaris, who are at present so great a thorn in 
the side of the Teheran, but it will also tap an 
enormous area, naturally rich, which only needs 
law and order and an assured market for its 
products to regain its former prosperity. A few 
more years may possibly see the Baghdad Railway 
at Busrah, which should likewise develop, and may 
very likely be connected by rail with Mohammerah, 
the distance being only ten miles. The latter 
town has thus the natural connection requisite 
for developing into a great port, and in the 
opinion of the author of the notes, there are few 
places calculated to make greater strides towards 
prosperity in the near future. 


THE TASMANIAN APPLE TRADE. 


In view of the rapidly-increasing importance of 
apple-growing as one of the principal industries of 
Tasmania, more attention is being given by the 
State to a scientific study of fruit culture, be- 
ginning with the preparation of the soil before the 
young trees are planted. The soil is generally 
extremely rich and fertile, but as the surface of 
the entire island is covered with a dense forest and 
bush growth, it is necessary to clear the land 
before it can be cultivated. On account of the 
lack of sunlight before clearing, and the annual 
accumulation of leaves and other vegetable matter, 
which has been going on for generations, the soil 
in some places is at first sour, and requires 
sweetening by the use of lime or by cultivation. 
The agricultural chemist attached to the Tas- 
manian Agricultural Department has for the past 
eighteen months been engaged on the work of 
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classifying the soils of the State, especially in the 
fruit-growing ‘districts. As a‘result of the analyses 
carried out, that official states in his report that 
his experience with soils from practically all 
sections of the cultivated land of the country was 
that nearly all of them were deficient in lime, 
especially carbonate of lime, which wag hy far the 
Most useful form of this substance to promote the 
growth and well-being of crops or orchards. He 
pointed out that burnt lime quickly becomes 
carbonated in the soil, and is in such a fine state 
of subdivision, owing to the slaking it has under- 
gone, that plants have no difficulty in dealing with 
it; moreover, in the carbonated state, it is not 
likely to do injury when brought into contact with 
young and tender shoots. He warns users of 
lime that it should be cautiously applied when the 
soil is poor and deficient in organic matter. 
According to the American Consul at Hobart, the 
State conducts an agricultural farm and experiment 
station at Deleraine, near the north-west coast, | 
where the Agricultural College is located. Scientific 
methods of fruit culture, including planting and, 
pruning the trees, besides the most approved 
methods of picking and packing the crops, are 
taught. It is the intention to cultivate an ideal 
orchard, a large area for which has already been 
cleared and ploughed. It is expected that 2,000 
more trees will be planted this year for the com- 
mercial part of the orchard. In addition, some 
200 trees of various kinds will be planted for 
experimental purposes. Arrangements are also 
being made for the distribution of trees from the 
forest nursery attached to the farm, The plan 
adopted for planting young trees is to make an 
excavation large enough to prevent any cramping 
of the roots, leaving an elevation in the centre, so 
that the roots will point downwards instead of at 
right angles to the tree. The young tree is en- 
couraged by careful pruning to spread its branches 
into the shape of a cup, hollow on the inside, so 
that the sun can develop and ripen the whole crop. 
The vertical shoots are kept well cut, so that the 
trees never grow so high that a ladder is required 
in picking. The result is that all the orchards 
appear to be half grown. The tops of the trees are 
seldom more than seven feet from the ground. At 
a recent meeting of the Interstate Pomological 
Committee on the nomenclature of fruit, several 
changes in the names of different kinds of apples 
were decided upon. The words “seedling” and 
“hybrid,” as applied to names of apples, were 
abolished. The best apples for oversea export are 
said to be the Scarlet Pearmains, Cleopatras, 
Sturmer Pippins, and Jonathans, These varieties 
are shipped regularly to European markets in fast 
mail steamers fitted with cool chambers, and 
arrive at their destination in perfect condition. 
A Tasmanian apple orchard, eight years old, 
will, it is said, bring to the owner, in an average 
year, from £4Q to £60 per acre. The increage of 
orchard area in Tasmania is at the rate of 2,000 
acres annually. 
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THE SPONGE INDUSTRY OF THE 
TURKS AND CAICOS ISLANDS. 


The Turks and Caicos Islands form the south- 
eastern portion of the Bahamas, the Caicos group 
being separated from Turks Islands by the Turks 
Islands Passage, of about twenty miles in extent. 
Shipments of sponges weye made occasionally from 
the islands in small quantities, but it was not until 
1880 that the industry was placed on a commercial 
basis at what is now known as Dellis Cay. The 
industry- is confined to the waters of the Caicos 
Islands, the bank in which the group is situated 
being about fifty miles in length and ten miles in 
breadth, There are several different methods of 
sponge-fishing—nude diving, hooking, the scap- 
hander or diving-dress, and the gangada or 
dredging. In the Caicos Islands the first two 
methods are alone employed, nude diving being 
resorted to when the bottom is irregular or 
sponges are seen in hollows. Thesponge hooks are 
three-pronged and bent over like talons, and are 
attached to poles twelve to thirty feet long, while 
in nude diving wooden spoons are employed to 
detach the sponges. In every boat is a water-glass 
or & pane of glass inserted in the bottom of a box 
or bucket, through which sponges are readily 
detected. The Commissioner of Turks and Caicos 
Islands says that every evening the sponges hooked 
during the day are placed root downward on the 
deck of the sloop to drain, exposure to the sun 
hastening the death of the sponge and the removal 
of the outer skin and what was the living animal 
tissue. : If after first being taken from the water 
the sponges are packed together too closely, the 
inner substance:does not drain properly, especially 
in mud sponges, and this causes what is known as 
dead-heat, a disease which renders prolonged 
treatment necessary:to prepare them for market. 
When upon suecessful cruises the sloops have too 
many sponges to be cured on deck, they are taken 
to convenient spots on land, and collected at the 
end -of the week to be sold at the purchasing 
stations.’ On arrival: at the purchasing stations 
the -sponges are placed in heaps on the rocks, 
according’ to varieties, and are sold by strands of 


fifteen pairs; or thirty of the average size of the: 


particular grade, the size and quality being deter- 
mined by local custom. For local purchase from 
the:Hookers the more common ‘varieties are graded 
and. priced by the strand as follows :—Large reef, 
one ‘shilling; small reef, tenpence; mud reef, 
ninepence; large‘yellow:and hard head, sevenpence 
halfpenny ; small-yellow and hard head, sixpence; 
grass, fivepence: : As sheeps’ wool and velvet sponges 
are now very: scarce, they are sold by special agree- 
ment and not by the strand. On purchasing the 
sponges the dealer exposes them on the rocks 
until: they are ready for the “ crawls,’’' which are 
enclosures with rocky bottoms on- the seashore, 
where whatever animal matter that remains is 
dislodged, and: the sponges are bleached. The 
crawls are made, as w rule, of vertical posts of local 
oak with horizontal boards of Caicos pine, ‘and are 
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placed so that the sponges may be thoroughly 
cleaned by the ebb and flow of the tide. To 
hasten the cleaning process men beat the 
sponges with a wooden clapper. After remaining 
in the crawls for several days they are taken out 
and immediately clipped, for clipping is less difficult 
when the sponges are wef. To prepare sponges 
for the market a considerable loss is suffered in 
the clipping process, which loss is avoided in 
Sponges grown on discs. When clipped the sponges 
are thoroughly dried in the sun, and are then 
placed in the store and grading room. If some 
time elapses before they can be packed, it is often 
necessary to dry them again, for sponges readily 
absorb moisture from the atmosphere. In grading 
sponges for the market the dealer has a more 
complicated task than in purchasing them from 
the hookers, for he has to consider carefully the 
uses to which each variety is put. After grading, 
as soon as it is ascertained that the sponges are 
thoroughly dry, they are pressed and placed im 
bales containing about fifty pounds, and covered 
with burlap. Owing to the destructive methods 
employed by those engaged in the fisheries, and to 
the absence of restrictions and regulations for 
the conservation of the sponge beds, the output of 
the industry has become practically stationary, 
and the productiveness is decreasing every year. 
In fact, the danger of the exhaustion of the sources 
of supply has become so imminent that the Govern- 
ments of the several countries where sponge-fishing 
is an important industry are making anxious 
inquiries as to practical means for regulating the 
fishing and for increasing the supply by artificial 
cultivation. Among the methods for producing 
sponges, the following in turn have been the subject 
of inquiry :—(a) growth from seed; (b) grafting; 
(c) preserving or parkage, and (d) cuttings. It has 
been found that propagation from seed or by 
grafting requires too careful and deliberate manipu- 
lation for unskilled treatment, and on this account 
these methods are impracticable for commercial 
purposes. Preserving or parkage consists in 
placing small sponges in enclosures with rocky 
bottom, and in conditions favourable to their 
development, where they remain until they attain 


a size when they can be cured and marketed.’ 


With parkage may be eombined the growing of 
sponges from the larve of those preserved, the 
larve on separation being caught on suitable 
collectors, e.g., wattles, stones, faggots of wood, 
etc., placed in the enclosure. Of all methods, 
however, by far the most practicable and attractive 
is propagation from cuttings. 


EMPIRE NOTES. 

The Canadian Peace Centenary Association.—In 
the Dominion Parliament, Ottawa, on February 
20th, reference was made by the Prime Minister, 
the Right Hon. R. L. Borden, to the Canadian 
Peace Centenary Association, of which Sir Bdmund 
Walker,-of the Canadian Bank of Commerce, is 
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president, and Mr. E. H. Scammell, organising 
secretary. Mr. Borden stated that the cause which 
that association and the corresponding bodies in 
the United Kingdom and the United States had in 
view, in celebrating the hundred years of peace 
between Great Britain and the States, was one 
with which his Government warmly sympathised, 
and that it was the purpose of his Govern- 
ment to make a grant of $25,000 towards the 
expenses of organisation in case similar action 
should be taken by the other countries interested. 
Sir Wilfrid Laurier, in commending the proposal 
that the Canadian Government and the Oanadian 
Parliament should interest themselves in the move- 
ment, drew attention to the fact that improved 
trade relations with the United States would also 
be conducive to peace. It is hoped that the British 
and United States Governments will adopt a 
similar course to that which Canada proposes to 
take, and that the celebration will prove a means 
of binding still closer together these two great 
English-speaking nationalities. The recent meeting 
held at the Mansion House, and the address 
delivered on that occasion by Mr. Asquith, are an 
assurance that the United Kingdom will do her 
part in promoting the proposed celebration, towards 
which the acquisition of Sulgrave Manor, the 
ancestral home of the Washingtons, by the British 
committee, is a first and a very important step. 


The Victoria League’s Imperial Health Con- 
ference.—The Victoria League, which was founded 
in April, 1901, in memory of Her Majesty the late 
Queen, for the purpose of promoting closer union 
between British subjects in different parts of the 
world, and which has done much to foster senti- 
ments of unity and common interest throughout 
the Empire, proposes to hold a Health Conference 
and Exhibition at the Imperial Institute, from 
May 18th to 21st. The object of the conference is 
to effect an interchange of knowledge between the 
different countries of the Empire on (1) housing 
and town-planning, and (2) the care of child life. 
The conference is to be opened by the Right 
Hon. Lewis Harcourt, the Colonial Secretary, and 
the arrangements for it are in the hands of Miss 
R. V. Gill, Millbank House, Westminster. The 
exhibition to be held in connection with the 
conference will illustrate the various subjects by 
models, plans, charts, and diagrams, and will be 
opened by the Marquis of Salisbury. In view of 
the variety of methods adopted in the United 
Kingdom, the Dominions, and the Crown Colonies, 
in dealing with the questions of which the con- 
ference will treat, and the efforts that are being 
made, particularly in Australia and Canada, to 
popularise the subject of the care and treatment of 
the child; and in view also of the opportunities 
that are afforded in those countries for the 
adoption of the most up-to-date schemes for the 
establishment of garden cities, the conference is 
likely to prove of great Imperial interest and 
should lead to useful results. Doubtless the 
question of the congested areas of our cities, even 
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of some of the cities of the New World, with the 
deplorable health conditions so inimical to child life 
which obtain in them, will come up for considera- 
tion. If so, it may be expected that some definite 
proposals on the subject will be made which may 
lead to prevention, where this is possible, and to 
remedy where the evils of overcrowding and 
insanitary dwellings now exist. 


Imperial Overseas Telegraphy and Telegraphic 
Printing. — Mr. Charles Bright, F.R.S.E., Con- 
sulting Electrical Engineer to the Commonwealth, 
whose work in the interests of Imperial telegraphy 
has been mentioned on more than one occasion in 
these notes, in an article in the Quarterly Review 
on ‘“Inter-Imperial Telegraphy,’’ continues his 
advocacy of the establishment and maintenance 
by British hands of deep-sea cable communication 
between different parts of the Empire, for com- 
mercial as well as strategic reasons. He admits 
that considerable expense would be entailed, but 
he thinks that “efficient and reliable communi- 
cation with the rest of the Empire ought to be 
recognised as a strategic and political necessity, 
and might suitably find a place in our Navy or 
general defence estimates.” Since 1912, he states, 
all the North Atlantic cables have been in non- 
British hands. The route he advocates is from 
Blacksod Bay, in the west of Ireland, to Halifax, 
Nova Scotia, with an intermediate station in 
Newfoundland and a branch cable up the Gulf 
of St. Lawrence, “the cost of which should 
be borne by the Empire as a whole.” Useful 
links could be provided, he says, with the 
Cape, by cable between Bathurst and the 
British West Indian cable system, as the Oape 
would thus be connected, vid Bermuda and 
Halifax, with the proposed Imperial Atlantic cable. 
Mr. Bright considers that wireless telegraphy 
cannot at present be regarded, for strategic 
purposes, as more than a valuable auxiliary to 
deep-sea cables. ‘When wireless is non-inter: 
ruptible, and less open to outside interference by 
natural causes,” then, he thinks, the days of the 
cable may be over—for strategic purposes at any 
rate. A further and very interesting point in 
telegraphy, which, while it has no specially 
Imperial bearing, is one of great importance to 
the telegraphic service of the world, is referred to 
in the New York Times of January 25th, where an 
account is given of a telegraphic printing machine, 
which is the invention of Mr. Donald Murray, a 
New Zealander. Mr. Murray’s system is based on 
the Baudot system, but does away with the five 
keys and the necessity of learning their intricate 
combinations, The operator uses & typewriter 
keyboard, and the machine prints directly on to 
the delivery form, and automatically pages up for. 
the next message. It is considered that this new 
system of printing and transmitting telegrams will 
revolutionise the telegraphic service throughout. 
the world. Itis, therefore, satisfactory to note that 
the British Post Office has acquired a share of the 
rights with the Western Union Telegraph Company. 
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Some Troublesome Australian Importations.— 
The object of introducing familiar animals and 
plants into Australia may have been most com- 
mendable—the desire to reproduce things which 
reminded the settlers of home and had become 
endeared by old associations, or the idea that 
Australia would be the better for their impor- 
tation. But the result, in some cases, has been 
most unsatisfactory, if not disastrous. The 
introduction of the rabbit, for example, has meant 
untold loss to the pastoralists and agriculturists 
of the Commonwealth, although now some use is 
being made of the pest for purposes of food supply, 
chiefly export, and for its skin; and by closer 
settlement and by drastic means of extermination 
it is being kept under some control. But the 
same cannot be said of the fox, or the weasel and 
ferret. The fox was introduced for hunting 
purposes and for killing rabbits in Australia, and 
the weasel and ferret were expected to keep the 
rabbits down in New Zealand. But the fox 
declines to be hunted and prefers hunting lamb, 
while the weasel and the ferret show a preference 
for poultry. Even the trout, according to the 
British Australasian, which has behaved himself 
fairly well in Australian waters, has waged more 
or less successful war against the native fish; 
although, as he is unfitted by nature to overrun the 
country generally, his depredations are limited. 
It appears, indeed, that he has his troubles, for 
sometimes the pools in the streams, which he finds 
congenial, dry up; and in one particular river in 
Victoria, which was a splendid fishing stream, 
yielding many seven-pounders to the fisherman, 
neighbouring bush-fires, followed by rains which 
washed into the river quantities of wood ashes 
containing potash and other chemicals, have 
resulted in the destruction of the river fish. In 
the case of plants which have been brought by 
new settlers, like the Scotch thistle, which some 
home-loving Scot imported, the St. John’s wort, 
which a good wife thought it would be desirable 
to have in her garden for medicinal purposes, the 
sweet briar, the blackberry, and the wild rose, 
these have so flourished in their new habitat as to 
become a source of considerable loss to the owners 
and occupiers of land, while incidentally proving 
the fertility of the soil and the kindliness of the 
climate of the land to which they have been 
brought. 


OBITUARY. 


F 


Tromas EDWARD RAVENSHAW, J.P.—The death 
took place on February 4th of Mr. Thomas Edward 
Ravenshaw, of South Hill, Worth, Sussex. He 
was born at Bath in 1827, and after being educated 
at- Haileybury. he entered the Indian Civil Service. 
He arrived in Bengal just before his twentieth 
birthday,.and when he had qualified in Indian 
Laws. and Languages, and held several minor 
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offices, he was appointed District Judge in 1866, 
Four years later he became Commissioner of the 
Orissa Division. He also served as Judicial Com- 
missioner of Chota Nagpore and member of the 
Bengal Council and Board of Revenue. He was` 
in India throughout the period of the Mutiny. 
He retired from the service in 1882, and settled at 
South Hill, Worth. Here he identified himself 
with local work, and was a member of the Hast 
Sussex County Council, the East Grinstead Rural 
District Council and Board of Guardians, and the 
Worth Parish Council. He was a member of the 
Atheneum Club and a fellow of the Royal Geo- 
graphical Society. He joined the Royal Society of 
Arts in 1895. 


GENERAL NOTES. 


Russran Marcu Manuracturr.—The match 
industry was introduced into Russia about the 
year 1830. In 1902 ten factories were turning out 
phosphorus matches exclusively, while three were 
making both the phosphorus and non-phosphorus 
varieties. At the present time, owing to restrictions 
and rapidly falling demand, only two of the second 
class of factories are in operation, and the first 
class has wholly gone out of existence. On the 
other hand, factories making the non-phosphorus 
variety have increased to one hundred and 
thirteen. The chief centres of the industry are 
in the northern part of the country, chiefly in the 
Provinces of Novgorod, Tchernigov, Penza, Minsk, 
Yaroslav, and Viatka. In the matter of match 
splints, since the middle of the last century 
peasants of Viatka have supplied the greater part 
of the requirements of the country, the wood of 
the aspen, birch, willow, chestnut, elm, and walnut 
trees being chiefly used. There is a large exporta- 
tion of Russian-made splints, the chief buyers 
being Great Britain, France, Belgium, and the 
Netherlands. A new feature in the Vladivostok 
timber business is the exportation of aspen wood 
to Japan for the manufacture of matches. 


TOMATO-SEED OIL IN ITaty.—The utilisation of 
tomato waste and the extraction of oil from 
tomato seed were first attempted by a firm in 
Parma in 1910. The success obtained in the first 
year led to the establishment of two other factories 
by rival concerns in the following year. In 1912 
about 5,000 tons of wet tomato residue were 
worked out in this way. The wet residue yielded 
1,500 tons of dried residue, from which were 
obtained 150 tons of tomato-seed oil, 800 tons of 
oilcake, and 500 tons of tomato peel. The tomato- 
seed oil has already found an important place in 
the manufacture of soap. Experiments are also 
being made in manufacturing an edible oil from 
the present oil product. The oilcake is used in 
making stock food. The peel is at present value- 
less, but it may be found useful as a fertiliser. 
The industry is still considered to be in its infancy, 
but promises to become more important. 
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LENGTH OF SERVICE OF CAVALRY HORSES IN 
FRENCH ARMy.—A report lately submitted to the 
Société Centrale de Médecine Vétérinaire of Paris 
gives the result of some observations made during 
four years on 3,271 horses purchased for eleven 
regiments of Cuirassiers. From this it appears 
that the longest period of service, viz., 7 years 
74 months, was from horses purchased at the age 
of 5 years and upwards, whilst those bought when 
3% years old only served 7 years 14 months on the 
average. 


New PASSENGER STEAMBOAT SERVICE ON THE 
Ra6nz.—It is intended to inaugurate a regular 
service of passenger steamers this summer between 
Lyons and Avignon, a distance of about 150 miles. 
The first vessel, to be named the ‘‘ Ville-de-Lyon,”’ 
will be 56 metres (183 ft. 8 ins.) long, 12 metres 
(39 ft. 4 ins.) in breadth (over paddle - boxes), 
and a draught of 1:2 metres (4 ft.). Designed 
to carry upwards of 1,000 passengers, with 500 
nominal h.p. and a speed of 30 kilometres 
(18% miles) per hour, it is expected she will 
accomplish the journey between Lyons and 
Avignon in 84 hours, whilst the return (against 
stream) will occupy 14 hours. This interesting 
and picturesque route will no doubt become a 
popular one with tourists to the South of France, 
provided that good accommodation and punctu- 
ality can be always relied upon. A smaller steamer 
has also been purchased by the same company for 
a daily service between Lyons and Valence during 
the exhibition which will be opened at Lyons on 
May 1st next. 


MEETINGS OF THE SOCIETY. 
ORDINARY Mausrtines. 
Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— 

Marca 25 (at 4.30 p.m.).—Sim CHARLES 
WALDSTEIN, Litt.D., Ph.D., late Director of the 
Fitzwilliam Museum, and Slade Professor 
of Fine Art, Cambridge, ‘Fashion in Art 
and Industry.” Lorp Sanpgrson, G.OC.B., 
K.C.M.G., will preside. 

APRIL 1 (at 8.30 p.m.).—Her HIGHNESS THE 
RANEE OF ARAWAK, “Sarawak.” Tae Hon. 
SIR JoHN CocKBURN, K.C.M.G., will preside. 

APRIL 22.,—Sir Sipnzy Ler, D.Litt., LL.D., 
Editor of the “ Dictionary of National Bio- 
graphy,” “ Shakespeare’s Life and Works.” 
(Aldred Lecture.) 

Apri, 29.—C. R. Enock, C.E., F.R.G.S., 
“The Need for a Better Organisation of 
Economic and Industrial Resources.” Lorp 
Minner, G.C.B., G.C.M.G., D.C.L., L.D., 
will preside. 

May 6.—A. LupLow CLAYDEN, “Inexpensive 
Motoring.” 

Miss C. F. Frere, “English Cookery, Old 
and New.” (Date not yet fixed.) 
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INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 

APRIL 23.—Grorce C. Bucmaxan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7.— Sır James M. Dovre, K.C.S.I., 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 


COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o’clock :— 

Marca 31.—Dr. F. Moutiwo Perk, F.I.C., 
F.C.S., “The Oil Resources of the Empire.” 
LIEUT.-COLONEL SIR CHARLES BEDFORD, D.Sc., 
LL.D., will preside. 

May 25 (Monpay).— Masor E. H. M. LEGGETT, 
R.E., D.S.O., Managing Director, British East 
Africa Corporation, ‘“ The Economic Develop- 
ment of British East Africa and Uganda.” 


Howarp LECTURES. 

Wriuiam ARTHUR Bons, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, . Imperial 
College of Science and Technology, ‘‘ Surface 
Combustion.” Three Lectures. 

Syllabus. 

J-EÆCTURE II.—Marcu 23.—Discovery of the 
phenomena of ‘‘ flameless incandescent surface 
combustion” and processes for applying it in- 
dustrially—Diaphragm heating and its application 
—The firing of crucible, muffle, annealing, and 
forging furnaces on the new principle. 

LECTURE III.—Marcxu 30.—Surface combustion 
as applied to steam raising in multitubular boilers. 

Cantor LECTURES. i 
Monday evenings, at 8 o’clock :— 

WituraM Bourton, M.A.,F.C.S., “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 

COBB LECTURES. 
Tuesday afternoons, at 4.80 o’clock :— 

H. PLunket Greene, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 
MONDAY, MARCH 23...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8 p.m. (Howard Lecture.) 
Professor W. A. Bone, ‘Surface Combustion.” 
(Lecture II.) 
Surveyors’ Institution, 12, Great George-street, S.W., 
7 p.m. (Junior Meeting.) Mr. A. E. Dickson, 
‘¢ The Cost of Developing Building Estates.” 
Geographical Society, Burlington - gardens, W., 
8.30 p.m. Mr. B. Thomson, ‘‘ Lost Explorers of the 
Pacific.” 
British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. Mr. L. M. Phillips, “On 
Borrowing in Architecture.” 
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Victoria Institute, at the ROYAL SOOIETY oF ARTS, 
John-street, Adelphi, W.C., 4.30 p,m. Dr. S. 
Chapman, ‘“‘ The Number of the Stars.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
5p.m. Surgeon-General Gorgas on his “ Work at 
Panama.” 

Section of Odontology, 8 p.m. Dr. T. J. Horder, 
“ Dental Sepsis from the Point of View of the 
Physician.” 

TUESDAY, MAROH 24... Electrical Engineers, Institution of 
(Manchester Section), The University, Liverpool, 
7.80 p.m. Mr. F. J. Teago, ‘‘ Experiments on 
Air-blast Cooling for Transformers.” 

(Scottish Section.) 207,Bath-street, Glasgow, 8 p.m. 
Mr. J.S. Nicholson, ‘‘ The Magnetic Testing of Iron 
at High-Flux Density by Alternating Currents.” 

Royal Institution, Albemarle-street, W., 3 p.m. 

_ Mr. A. H. Smith, “ Landscape and Natural Objects 
in Classical Art. Lecture I.—Early Greece and its 
Precursors.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. 1. Discussion on paper by Mr. T. 
Clarkson, ‘‘Some Recent Developments in Com- 
mercial Motor Vehicles.” 2.,Mr. T. G. Gribble, 
«c Comparative Economics of Tramways and Rail- 
less Electric Traction.” 


Photographic Society, 35, Russell-square, 
8p.m. Miss S. Nicholls, ‘‘ The Holy Land.” 


Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4p.m. Dr. ©. V. Drysdale, ‘The 
Empire and the Birth-rate.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Medicine, 5.30 p.m. 1. Dr. J. A. D. 
Radcliffe and Dr. D. L. V. de Wesselow, ‘The 
Diagnosis of Pulmonary Tuberculosis.” 2. Pro- 
fessor T. Schott, ‘‘ Recent Investigations on 
the Changes induced in the Circulatory Apparatus 
by Physical Methods of Treatment.” 

Section of Psychiatry, 8.30 p.m. Special Meeting 
(in conjunction with the British Psychological 
Society). 1. Dr. H. Devine, ‘‘The Biological 
Significance of Delusions.” 2. Discussion on Dr. 
R. G. Rows’ paper, ‘‘The Importance of Distur- 
bances of the Personality in Mental Disorders.” 
WEDNESDAY, MARCH 25...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4430 p.m. Sir Charles 
Waldstein, ‘‘ Fashion in Art and Industry.” 

Electrical Engineers, Institution of (Birmingham 
Section), The University, Birmingham, 7.30 p.m. 
Mr. A. M. Taylor, ‘‘ Static Transformers for the 
Simultaneous Changing of Frequency and Pres- 
sure of Alternating Currents.” 

Geological Society, Burlington House, W., 8 p.m. 

United Service Institution, Whitehall, S.W., 3 p.m. 
Colonel the Right Hon. Sir C. M. MacDonald, 

= “ The Siege of the Pekin Legations in 1900.” 
'. Literature, Royal Society of, 20, Hanover-square, W., 
5 p.m. Professor Geruthwohl, “Carmen Sylva.” 
THURSDAY, MARCH 26... Victoria and Albert Museum, 
South Kensington, S.W., 8.30 p.m. Mr. A. J.B. 
Wace, ‘‘Greek Embroideries: their Origins and 
Uses.” 2 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Royal Institution, Albemarle-steet, W., 3 p.m. 
Dr. ©. W. Saleeby, ‘The Progress of Modern 
Eugenics. Lecture I. — The First Decade, 
1904-1914.” 

Dyers and Colourists, Society of (London Section), 
Dyers’ Hall, Dowgate Hill, E.C., 8 pm. 1. Mr. 
L. Gaster, ‘‘Tilumination in Connection with 
the Textile Industries.” 2. Messrs. H. E. Williams 
and W. P. Dreaper, ‘“ Further Note on the Estima- 
tion of Prussian Blue in Textile Fabrics,” 
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Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. W. Emanuel, ‘‘Only my Fun—a Dissertation 
on Modern Wit and Humour— with Awful 
Examples.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8p.m. Messrs. K. M. Faye- 
Hansen and J. S. Peck, ‘‘ Current Limiting Re- 
actances on large Power Systems.” 

Concrete Institute, 296, Vauxhall Bridge-road, 8. W., 
7.30 p.m. Adjourned discussion on Mr. Cyril 
Cocking’s paper, ‘Calculations and Details for 
Steel-Frame Buildings from the Draughtsman’s 
Standpoint.” 

Engineers, Junior Institution of (North-Western 
Section), Municipal School of Technology, Man- 
chester, 7.45 p.m. Mr. T. R. Woollaston, ‘‘ Power- 
Driving of Small Workshops.” 

Mining and Metallurgy, Institution of, at the Geo- 
logical Society, Burlington House, W., 8 p.m. 
(Annual General Meeting.) Presidential address 
by Dr. F. H. Hatch. 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Neurology, 8.30 p.m. Dr. D. Orr and 
Dr. R. G. Rows, “ Experimental Infection of the 
Central Nervous System.” 


FRIDAY, MARCH 27...Royal Institution, Albemarle-street, W., 
9p.m. Professor J. A. Fleming, “ Improvements 
in Long Distance Telephony.” 

Engineers and Shipbuilders, North-East Coast Insti- 
tution of, Newcastle-on-Tyne, 7.30 p.m. 


Automobile Engineers, Institution of (Midland 
Centre), White Horse Hotel, Congreve-street, 
Birmingham, 8 p.m. Dr. W. R. Ormandy, 


“ Lubrication.” 
Astronomical Society, Burlington House, 5 p.m. 


Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. A. Forbes, ‘‘ Harmonigraph as 
Applied to Advertising.” 

African Society, Hotel Cecil, Strand, W.C., 8 p.m. 
Address by the Earl of Selborne on ‘‘ South Africa.” 

Physical Society, Imperial College of Sciénce, South 
Kensington, S.W., 5 p.m. 

Medicine, Royal Society of, 1, Wimpole-street, W. 

Section for the Study of Disease in Children, 
4.30 p.m. 1. Dr. E. A. Cockayne, (a) ‘Ocular 
Torticollis”; (b) “ Defective Development of 
Vertebre and Ribs.” 2. Mr. C. Max Page, 
(a) ‘‘ Hirschprung’s Disease”; (b) ‘Two Cases of 
Achondroplasia.” 3. Dr. R. A. Chisholm,“ Spastic 
Diplegia.” 4. Mr. P. Turner, ‘ Multiple 
Exostoses.” 5. Dr. J. W. Carr, “ Specimen 
of Cirrhotic Liver with Perihepatitis.” 6. Dr. 
F, Q. Crookshank, (a) ‘‘ Congenital Heart Disease 
(? Patent Ductus Botalli and Pulmonary Steno- 
sis)”; (b) ‘‘ Case of ‘ Murmur.’ ” 
Section of Epidemiology and State Medicine, 
8.30 p.m. Mr. M. Greenwood, Jun., and Mrs. 
F. Wood, ‘‘ Changes in the Recorded Mortality 
from Cancer and their Possible Interpretation.” 


SATURDAY, MAROH 28...Royal Institution, Albemarle-street, 
W.,3p.m. Professor Sir J. J. Thomson, “ Recent 
Discoveries in Physical Science.” (Lecture V.) 


Corrections.— Mr. J. Coutts asks that the follow- 


ing corrections may be made in the report of the 


discussion on Professor W. B. Bottomley’s paper 
on “ The Bacterial Treatment of Peat” (published 
in the Jowrnal of March 13th): On page 378, 
column 2, lines 45 and 58, and page 379, column 1, 
line 6, for the word “nitrated” substitute the 
word “untreated”; and on page 378, column 2, 
line 53, for the words “with nitrates” substitute 
the word “ untreated.” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

Monpay, Marca 30th, 8 p.m. (Howard Lec- 
ture.) Wii~tam ARTHUR Bong, D.Sc., Ph.D., 
F.R.S., Professor of Chemical Technology, 
Imperial College of Science and Technology, 
« Surface Combustion.” (Lecture III.) 

Turspay, Marcu 81st, 4.30 p.m. (Colonial 
Section.) Dr. F. Motzuwo Perkin, F.I.C., 
F.C.8., “The Oil Resources of the Empire.” 
Ligut.-CoLONEL Sir CHARLES BEDFORD, D.Sc., 
LL.D., will preside. š 

WEDNESDAY, APRIL 1st, at 8.30 p.m. (Ordi- 
nary Meeting.) Her HicHNEess THE RANEE OF 
Sarawak, “Sarawak.” Tur Hon. Sir JonN 
Cocksurn, K.C.M.G., will preside. 

Members are requested to note that the 
Ordinary Meeting on Wednesday next will be 
held at 8.80 p.m., instead of 8 o'clock. 

Further particulars of the Society's meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, March 23rd, PROFESSOR 
Wiitiam ARTHUR Bong, D.Sc., Ph.D., F.R.S., 
delivered the second lecture of his course on 
“ Surface Combustion.” 

The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 


FIFTEENTH ORDINARY MEETING. 

Wednesday, March 25th, 1914; LorD SANDER- 
son, G.C.B., K.C.M.G., Vice-President of the 
Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 


Chathurbhoojadoss, Dewan Bahadur Govindoss, 
459, Mint-street, Madras, India, 


d’Almeida, George, 100, Robinson-road, Singapore, 
Straits Settlements. 

Fellows, Edwin R., Springfield, Vermont, U.S.A. 

Foss, Edward, 1, Lombard- court, Gracechurch- 
street, E.C. 

Needham, James E., The Bombay Club, Bombay, 
India. 

Ram, Hon. Kashi, Palm Cottage, Ferozepore City, 
Punjab, India. 

Sandhu, Narain Singh, M.A., The University, 
Glasgow ; and Padhana, District Lahore, Punjab, 
India. 

Somers-Cocks, Dr. Reginald, Tulane University, 
New Orleans, La., U.S.A. 


Varrelman, Ferdinand Armin (General Delivery), 
Chicago, Illinois, U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Besar Tuan Yusof, His Highness Tungku, Kota 
Bharu, Kelantan, Malay States. 

Chung Thye Phin, Towkay, M.C., Ipoh, Perak, 
Federated Malay States. 

Linnell, Frederick, Redstone Wood, Red Hill, 
Surrey: 

Ngah bin al’ Marhonie Tengku Abdul Rahim, 
His Highness Tengku, Tringganu, Malay States. 


The paper read was— 


FASHION IN ART AND 
INDUSTRY. 
By Sır Caartes Watpstem, Litt.D., Ph.D., 


Fellow and Lecturer of King’s College, Cambridge, late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Arts, Cambridge. 

In the third and last lecture which I had the 
honour of delivering before you—or rather which 
my friend Sir Henry Trueman Wood had the 
great kindness to read to you—I tried to impress 
upon you that Fashion was an important factor 
in art, especially in industrial art, and that, 
though I was not able to deal with the subject 
as fully as it deserved on that occasion, I should 
gladly avail myself of a future opportunity to 
doso. Iam pleased to say that this opportunity 
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has now been given me by the courteous invita- 
tion of the authorities of this Society. 

Those of you who were present at my last 
lecture may remember that I also endeavoured 
to show you how important it was that the 
designer should be in touch with the taste of 
the country and the period in which he lived ; 
that he should not only know the past but 
that he should be responsive to the expression 
of his age in every form, and the wants and 
needs and preferences of the society in which 
he lives and for the tastes of which he is to 
cater. In one word, I maintained that the most 
efficient designer for our art-industries, besides 
being a master of his immediate craft in design, 
should also be a man of the world, educated to 
perceive and understand the life about him in 
its most advanced, delicate and refined manifes- 
tations. 

Now, Fashion is one of the most important 
and elusive elements with which he thus has to 
deal. Let us see whether we can discover any 
rationale, any general principles or so-called 
“laws ’? which determine and govern the origin 
and activity of this force in life, which, by its 
very nature, eludes and defies all reason and 
established law, is born and lives by its 
antagonism to the previously established rule, 
and puts the past, down to the very moment of 
its own birth, into direct opposition to the 
present, which it aims at fashioning to its own 
caprice. “While thus, by-its very nature, it 
denies the claims of precedent laws, it is most 
tyrannical in establishing its own laws and the 
exclusive dominance over the taste and customs 
of the social life out of which it grows and which 
it strives to enslave. l 

Fashion is the ephemeral domination of taste. 
In this definition the term “ ephemeral ” is most 
important, as it distinguishes Fashion from 
Custom, Tradition and similar groups of ideas ; 
it forms what logicians call the connotation, 
and not only the detonation, of its essential 
meaning. In the special subjects with which we 
are dealing it thus differs from Tradition in that 
it does not convey to us, or imply, an established 
school of art, an important definite region of its 
history, or a period. Still less is it the expression 
of an age or a nation which is conveyed to us 
by the term Fashion. Custom and tradition 
in life, national, local or individual, a period 
or a school of art, or the style of a definite 
school or an individual master, all imply the 
tendency, or the direct intention, desire, or 
ambition, to last, to perpetuate and firmly to 
establish a certain line of conduct or activity 
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or taste, be it in the direction of work or of 
play. On the other hand, change is the life 
and soul of Fashion. It is this element of 
change which makes it Fashion and not Tradi- 
tion. When once it has cast off this element it 
may become at least a convention or be advanced 
to the dignity of a custom or tradition, or even 
be embodied among the national and historical 
characteristics. 

Therefore, Fashion is the soul of trade, because 
it leads the consumer to discard the things he 
has and to purchase new ones; and it thus 
enables the producer to provide and to dispose 
of new goods even beyond the natural require- 
ments of a natural market. Shakespeare him- 
self has said (‘‘Much Ado,” III. 3), “ The 
fashion wears out more apparel than the man.” 
It also gives the producer full play to use his 
ingenuity in devising novelties to attract or 
tempt the purchaser; it gives the greatest 
opportunities to his energy and inventiveness in 
asserting his individuality as an original pro- 
ducer beyond and above the average of his 
craft or trade as a whole, and at the same time 
introduces that element of uncertainty which 
gives to the manufacturer and merchant the 
greatest advantages when they have succeeded 
in anticipating what subsequently becomes the 
ruling fashion, while at the same time it means 
a corresponding loss when they have failed to 
hit the mark. It thus introduces into the 
earliest stages of production in trade and into 
art industry, through all subsequent phases and 
the final distribution of goods, the speculative 
or gambling spirit. 

From the broadest and widest point of view, 
taking a survey of a long period of commerce 
and industry, it may become doubtful whether it 
is thus “the soul of trade”’; whether its final 
and aggregate result is not harmful to manu- 
facture and trade. It undeniably introduces 
and accentuates the element of uncertainty. Its 
social and moral effect presents another ques- 
tion; and it is very doubtful whether its 
dominance—at least to the degree in which it 
now dominates industry and extends its influence 
over a world infinitely widened by facilities 
of intercommunication—is not nefarious. Still, 
the fact of its power and predominance remains, 
and in dealing with art and industry we must 
study its nature, its origin, and the “laws ” (if 
such there be) of its development and effective- 
ness; for (as I have said before and must 
repeat again) there can be no doubt that not 
only the merchant and manufacturer, but also 
the craftsman who designs the patterns for the 
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manufacturer must study and understand the 
working of this force in order to encompass his 
ultimate aim. 

If change is then the essence of Fashion it 
means that taste affected by it cannot be wholly 
accounted for by the laws of beauty prevailing 
and dominating all times—the absolute laws of 
frm. Taste is thus modified and influenced by 
extraneous elements, not purely esthetic, which 
produce this deviation—this departure from the 
lasting and universal valid laws of taste, of form, 
of beauty and of harmony. Now, we can dis- 
tinguish several among the more general causes 
which affect and direct our taste independently 
of pure and established beauty and harmony. 
So strong and effective are these causes, these 
tangent incursions upon the laws of form from 
the forceful regions of life surrounding the 
ze3thetic domain, that even what was before 
rightly thought ugly and repulsive may become 
—at first through the action of Fashion, then 
of convention and custom and tradition— 
beautiful and attractive in our eyes. 

I should divide these causes into two groups, 
which in their turn I should again subdivide into 
two more groups. The first I would call, in the 
absence of a more suitable term, physiological ; 
the second, associative. By the physiological I 
mean those that arise out of the normal constitu- 
tion of the human mind and the human senses 
themselves, and thus directly affect and modify 
our perception and appreciation of form, though 
they be not purely esthetic. Theterm “‘ associa- 
tive ” implies that they are less directly related 
to our perception and appreciation of form, and 
more distinctly belong to other activities of 
the human mind, and requires no further ex- 
planation. The two qualities of the mind that I 
would thus group under the physiological 
modifications of our esthetic faculty are the 
influence of habituation, the desire for undis- 
turbed rest which even our senses crave for ; 
and, on the other hand, our longing for novelty 
and contrast, which is equally efficient in directing 
the activity of our senses and of our whole mind 
as it corresponds to the essence of life which the 
ancient Heracleitus considered the principle of 
the world’s existence. The side influence of 
association in its bearing upon our pure feeling 
for form again falls into two main groups—the 
one, the sexual; the other, the social associa- 
tions—which may and do directly modify our 

sthetic cravings, and, according to the strength 
of their influence, may even at times permeate 
the esthetic currents to such a degree that their 
ultimate action on taste and art may be directly 
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opposed to the primary impulse and demand for 
beauty and harmony. : 

l. Habituation and novelty mean harmony 
and contrast, and are directly opposed to one 
another. The struggle between the two, the 
supreme need and desire to give due proportion 
to the claims of each through correlation, is one 
of the fundamental problems of life, individual 
andcommunal. They are the night and the day 
of life ; the rest and the activity ; the passive and 
the active; the conservative and the radical. 
I am not overstating the case when I maintain 
that in every department of human life—perhaps 
even of nature—we can ultimately reduce the 
problems and questions with which the inquirer 
has to struggle to the reconciliation of these 
two forces and of these two mental aspects. If 
it be true that the human mind, and especially 
the human senses, crave for variety, novelty 
and change, it can with equal force be main- 
tained that unity, familiarity, and stability are 
to the same degree the concern of the conscious 
mind, and of the least conscious sensory instincts 
of man. Wedo not like what is new, and our 
senses experience a primary revolt against its 
perception. Study infants, and even animals, 
and you will realise this most forcibly. But to 
plunge straight into medias res of our subject : 
let the bearded husband or father return home 
after having shaved off his beard ; or, if he was 
beardless, let him come back from his campaign 
his face covered with a rich hirsute growth, and 
tell me the effect upon those who loved his heart 
and mind, and even admired his outward appear- 
ance. If you, gentlemen, who are supposed to 
be least affected or interested in the minutiz of 
dress, have been accustomed to a large and wide 
evening tie, straight and stiff and neat, tell me, 
please, how, while dressing for dinner and looking 
in the mirror, you like the effect when for the 
first time you adopt a minute butterfly tie. 

So powerful is this conservative element of 
habituation in directing and modifying our taste 
that it will often override, not only the immediate 
action of the esthetic instinct and feeling for 
form to which I referred above, but even the 
most powerful influence of the associative forces, 
both sexual and social, the predominant influence 
of which I shall enlarge upon presently. Ihave, 
for instance, heard young women of the present 
day say that they could not marry a man with a 
beard, however much they admired and cared 
for him otherwise. Not many years ago, and in 
some countries even at the present moment, 
one may find that the natural difference between 
the strong and robust masculine, hirsute sex 
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and the delicate, softer, and more tender feminine 
appearance was clearly expressed and em- 
phasised by the growth of the beard in man, 
and thatit attracted instead of repelling women. 
This contrast, moreover, underlies sexual 
attraction. 

In art this element is accountable for the 
dominance of conventions in style. We find, 


for instance, that the unduly long survival of - 


manifest stiffness in composition and in detailed 
modelling during the Archaic period of Greek 
sculpture was due to the fact that the early temple 
statues, or xoana, had accustomed the Greek 
people to this style of art, and that their eye and 
their esthetic sense craved for it. To come down 
to our own days, we have a still more forcible 
instance of this influence of habituation in the 
case of the eikons of the Eastern, the Greek and 
Russian churches, which are repeated now in 
almost the same form as-in the Byzantine 
period when they originated. It is also well 
known that the type of the Black Madonna, 
which still survives, arose out of its establish- 
ment either in some country with predominant 
dark inhabitants, or was due to the accident 
of an eikon turning black. The entire history 
of art from one point of view means the struggle 
of the new school, the new technique, and the 
new appreciation of life to overcome the per- 
sistent dominance of the established older school. 

The whole chapter of survivals in works of 
art and art-industry really comes under this 
heading of habituation, as it shows the tribute 
which the workers in periods of advancing 
development are consciously, or unconsciously, 
bound to pay to the existing standards of the 
past and the habituation of taste which they 
have created. To give you more definite 
instances of this in our immediate subject, let 
me remind you that our railway-carriages—and 
even, as yet, our motor-cars—manifest their 
earlier origin out of the long discarded stage- 
coach, with the intervening period between the 
two forms of traffic when the stage-coach was 
put on a flat railway-truck and the passengers 
remained seated in it. Not only in its shape 
and construction do many of our railway- 
carriages manifest the survival in form of the 
old stage-coach, but in the elements of ornamen- 
tation arising in the coach out of definite con- 
structive purposes have such details of decora- 
tion survived. 'Take the straps, embroidered or 
embossed, by the sides of the seats in our 
railway-carriages, the original purpose of which 
is quite unknown to most people. They go on 
as a meaningless element of decoration, and the’ 
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eyehas become accustomed to seeing them. These 
straps were introduced in the old coaching days 
because of the bad roads and the speed with 
which the coach travelled over them, so that the 
traveller might put his arm into them to retain 
some stability in his seat as he swung and jolted 
along. I have brought with me one of our 
college gowns in actual use at the present day. 
I would draw your attention to the shape of the 
sleeve. The long sleeve has a slit cut into it 
helow the shoulder, and we pass our arms 
through this slit, allowing the sleeve to hang 
down perpendicularly. The origin of this 
custom and of this shape is due to the fact that 
originally the sleeve covered the whole arm in 
wide and copious folds, something like the lawn 
sleeves of the bishops. When this was found 
inconvenient for the varied and active daily life 
in a university, the slit was made at the top and 
the sleeve was allowed to hang down. This 
custom engendered the varied, and sometimes 
beautiful, forms of the long pendent and orna- 
mented sleeve coming to a point in some of the 
rich costumes of the Renaissance. But note, 
I pray you, the shape of this pendent surviving 
sleeve in our modern M.A. gown and you will 
perceive the singular circular impression towards 
its lower end, leading to a small square finish. 
It appears absolutely meaningless and a curious 
form of decoration. In fact, it is a conven- 
tionalised survival of the wrist-band, when the 
arm was at one time inserted into the whole 
sleeve which was here drawn together at the wrist. 
This conventionalised ornament, the meaning and 
purpose of which has entirely faded away, was 
a concession to the eye of those who had been 
accustomed to the wrist-band in determining 
the shape of the new sleeve so completely 
different in structure and form from the original 
and earlier one. 

2. When we turn to the element of novelty 
and change, I need not trouble you with a long 
exposition of the potent influences of this 
moving spirit of life in all its aspects. It stands 
for the very opposite tendency of the force we 
have just been considering. On the one hand, 
people soon get tired of the repercussion of 
identical impressions—in fact, we are informed 
that it is one of the subtlest devices of torture 
in the Far East to kill by the constant irritation 
of one of our senses. Monotony and the conse- 
quent ennui, or boredom, may turn into the 
most acute pain. ‘The common phrases, “ fami- 
liarity breeds contempt,” and “ variety is the 
pice of life” have long since recognised the 
justification of the desire for change and the 
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charm which is found in novelty. The moving, 
active, bold and adventurous instinct and 
impulse, moreover, produces a revolt against the 
old and established, and finds satisfaction and 
distinction in the manifestation of courage in 
exploring distant regions and carrying their pro- 
duce back to the commonplace home, fearless 
of doubt and derision or even of the charge of 
eccentricity and insanity. In art and in art- 
industry we shall always, therefore, have those 
who respond to this fundamental need of human 
nature for change and variety and novelty ; we 
shall always have the frondeurs and révoltés, the 
jeunes féroces, the new art, even the post- 
impressionists and futurists; and among the 
public we always have the lovers of new things 
and the fighters against the old, the lovers of 
the conspicuous, the assertors of their indivi- 
duality, the leaders of fashion, and the eccentrics. 
These are extreme growths and products of life 
and art; but there are also the original workers 
bent upon the normal growth and change of life 
in every department of human activity, who are 
not satisfied with the monotonous repetition of 
things done before, and who delight the senses 
and the imagination and the taste of the world 
with new things and new creations, which 
respond to and satisfy man’s love of variety. 
The ideal will always be found in Aristotle’s 
golden mean between the two extremes—the wa 
media, which combines life and movement with 
change and repose and avoids exaggerated and 
cringing regard to the claims of either alone. As 
Pope has put it— 
In arts, as fashions, the same rule will hold; 
Alike fantastic, if too new or old. 

As we shall see when we consider the social 
aspect of Fashion, the best taste in dress, as 
well as in every other manifestation of life, is 
that which neither leads nor lags behind. In 
the production of fashions for all our industrial 
arts in the present day it will be found that the 
proper correlation of these two elements, habitua- 
tion and love of the new and the constant 
struggle between the claims of each, is the 
leading principle. In terms of decorative art 
it means composition or decoration by sympathy 
or by contrast. When a change of fashion is 
called for or-imminent, the question for the 
trade always is whether the new fashions will] 
be based upon sympathy or contrast ; whether 
it will be wise to develop the fashions in the 
main on the lines of those pertaining, ensure 
novelty and change by carrying them still 
farther in the direction already indicated, or 
. whether it is wiser to strike out on quite new 
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lines and to appeal to the desire- for novelty 
by completely discarding the old, and thus 
favouring, not a reform, but a revolution against 
what has become monotonous or common. 

To take one definite, most modern, and most 
typical instance: it may have been, and still is, 
a question whether the hobble skirt was to be 
succeeded by a new shape, retaining the hobble 
and producing variation of width about the 
hips, thus increasing and accentuating the 
triangular apex downwards; whether the 
general principle of narrowness of line and of 
drapery clinging to the form was to be main- 
tained by an increase of flatness all round; or 
whether, by a transition to the boldest contrast 
and a revulsion against the exaggerations of a 
prevalent form that may have become odious 
and tiresome, the makers of fashion might not 
have pushed forward into quite remote and 
more distant regions and reintroduced the 
crinoline of old, which offered the most complete 
contrast. Even we learned men in our studies 
did hear murmurings of active factions which 
threatened the resuscitation of the sleeping 
beauty (if there can be any question of beauty 
in such a case) of the hoop skirt and crinoline. 
Let me point out to you in this connection that, 
as far as the trade is concerned, it is generally 
more in its interest to work a change in fashion 
by the principle of contrast than by that of 
sympathy. For it will be manifest to you that 
such a complete change—let us say from the 
hobble skirt to the hoop skirt—would necessitate 
the discarding of most of the materials formerly 
used, and would foil that despicable enemy of 
trade—the adaptation of the old dress to the 
new fashion. On the other hand, fortunately 
for us (I mean by us the husbands and fathers), 
the potent activity of the element of habitua- 
tion to which I referred before always raises a 
continuous, though tacit, protest against the 
interested avidity of trade, and thus counter- 
acts the natural tendency of such interested 
parties to work their fashions merely on the 
lines of contrast. But I warn you against the 
insidious, if not perfidious, tactics of our domestic 
enemies. For I have noticed that, though they 
have not openly ventured upon the introduction 
of the hoop skirt or crinoline in the’ general 
structure of the gowns themselves, they have 
in a slight and tentative (though to my taste 
hideously ugly) form introduced it in principle 
as a mere additional ornament in some short 
over-skirts, which stand off from the body by 
means of a regular hoop, sometimes embellished 
in additional grotesqueness by dependent 
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ornaments—perhaps some day bells or castanets, 
or other musical instruments, will form part of 
the decoration, and the art-theorist may then 
say that the beauty of sound has been added 
to the beauty of form and colour. But I warn 
you that herein they have betrayed the wisdom 
of the serpent, for they are endeavouring to 
bribe and seduce into their service our friend 
and their enemy, the instinct of habituation, 
hoping, as they do, that as the eye gradually 
becomes accustomed to the grotesqueness 
inherent in the hoop skirt, in the attenuated 
form of the slight outward ornamentation, it 
will become more docile in the future and be 
led by more gradual stages, without an initial 
shock, to the transference of this smaller hoop 
as a larger and more complex hoop from the 
outer garment to beneath the gown itself. 

I may here anticipate what I meant to put 
before you after I had dealt with the other 
elements that modify the normal course of 
taste and fashion, namely, the extremely active 
part which in all this process of fashion-making 
suggestion plays. We have been told that all 
suggestion is auto-suggestion, even though the 
primary impulse may come from without. 
Habituation itself may be a form of auto- 
suggestion ; sexual and social association, with 
which we shall now deal, may be so still more. 
But in this delicate phase of the process of 
converting a strongly contrasted novelty into a 
milder form of established habituation, sugges- 
tion plays a great part. The designer may thus 
hypnotise the manufacturer into believing that 
an ugly thing is beautiful (he will do this still 
more potently if he can convince him that 


it will pay); the manufacturer practises this , 


suggestion on the merchant, who again passes 
it on to the dressmaker, the dressmaker to 
her customers, until the wives and daughters 
hypnotise their fathers and brothers and friends, 
and the whole world bows down to the golden 
calf of an eccentric fashion. But, as I have just 
said, the most active form of suggestion is to be 
found in the associative groups of influence 
which direct the course of fashion, perhaps even 
more potently and directly than do the physio- 
logical causes we have just examined. 

3. The action of sexual association in directing 
and modifying the course of art and art-industry 
is most manifest in all climes and in all times. 
In the first instance it means that man naturally 
and rightly admires manly men and womanly 
women. But these natural and dominant 
feelings are not only restricted in their effect 
to the presentation of man and woman in art, 
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but re-echo in various direct or remote forms 
throughout the whole world of sensory per- 
ceptions and feelings. By a rapid transition let 
me take but one instance in architecture and 
internal decoration. The boudoir, or lady’s 
private withdrawing room, in a chateau or 
country house would be constructed and 
decorated on quite a different principle from the 
keep or hall in a mediæval castle, or the smoking- 
room or study in a modern house. The one would 
rightly demand all the grace and daintiness and 
refinement which hitherto we have associated, 
not without charm and justification I hope, with 
woman ; yet this would be quite inappropriate 
in the construction of the hall or smoking-room, 
where strength and virility and the rougher and 
ruder aspects of man’s active life ought to form 
the keynote. You can work this suggestion out 
for yourselves, not only as regards the shape 
and construction and general colour-scheme of 
these respective rooms, but in the furniture and 
detailed ornamentation, in the adornment with 
pictures and works of plastic art, and every ifem 
which goes to the making of a well-furnished 
apartment. 

The question, so far, is comparatively simple, 
and would remain so if man always retained 
one conception of what is manly and what is 
womanly, and if the changing conditions of 
complicated civilised—and even of savage—tife 
did not enter into our existence and essentially 
modify even these fundamentally natural forces 
in human life. If woman merely meant to us 
the perfectly balanced organism, retaining the 
inner normality and health of her own physical 
structure, as well as the important ultimate 
purpose of motherhood ensuring the con- 
tinuance of the human race, then the type of 
the woman as presented to us by Greek art 
would ever be dominant, and would assert itself 
in outer appearance even when covered with 
the most elaborate vestments. Thesame applies 
to man and his normal and healthy organism, 
whose function it is to provide for the family 
and protect it against all that endangers its 
physical and moral existence. But as society 
develops in one or the other direction, as 
certain conditions and requirements of life 
become for the time the more important and 
dominating -as out of all these occupations 
classes and differentiated communities grow, 
one or the other of the aspects of physical as 
well as of mental life becomes more important, 
and engrosses the attention and interest of the 
other sex, until it influences and directs the 
taste in the appreciation of what a man or a 
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woman ought to be. In one conception of these 
interests and needs of general or individual life, 
and in consequence of the taste of the people 
who live it, the prolific side of motherhood 
dominates all other sides of her existence as an 
active human being, as a friend and companion 
of man; and the width of hips or the accentua- 
tion of any one feature is a natural consequence 
in the taste of the people to which the artist 
responds. In*lanother, by contrast most diffe- 
rent, development of human society—possibly 
marking some decadence as regards the essentials 
of life—the material aspect of woman not only 
becomes less important, but arouses a sense 
of opposition. In consequence the hips are 
narrowed to such 'a degree that the female 
form approaches that of the male. 

I could deal at much greater length and could 
enter into most interesting and engrossing 
inquiries on this aspect of the modification of 
esthetic principles by the influence of one 
important aspect of life, namely, the sexual 
aspect. It is especially important when we 
consider that aspect of art—or rather of 
industrial art—which is concerned with the 
fashions in dresses and personal ornament. But 
I have suggested enough to you so that you 
may follow this line of thought and realise how 
important and instructive it becomes when con- 
sidering the question with which we are dealing. 
But you will already have noticed in my last 
remarks on the subject of sexual association 
how soon they jbecome interwoven with, and 
affected by, what I should call social association, 
in that the different conceptions which man has 
of the distinctive nature of man and woman 
are dependent upon social evolution and the 
changes affecting the position of man and 
woman in the countries or communities or 
historical periods in which they live. In fact, 
of all the formative forces in art thus affecting 
and modifying the purely esthetic impulses 
and needs which we have hitherto examined, I 
believe that of social association is the most 
potent and important, and becomes especially 
so in the case of industrial art, which so directly 
responds to the varying needs and tastes of the 
actual life of social groups. 

4, Ever since Aristotle defined man as a social 
animal it has been recognised that social require- 
ments and interests, as well as social instincts, 
considerations, and ambitions, have formed, and 
will always form, the most powerful element in 
directing human conduct, human desires, and 
human tastes. Man’s craving, even in the earliest 
phases of civilisation, for the regard and esteem 
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—and even the approval and admiration—of 
his fellow-men is, after the satisfaction of his 
immediate instinct. for self-preservation and 
procreation, the strongest power moving him 
to action and regulating his activity. In those 
phases of civilisation, however, where the 
primary instinct of self-preservation is satisfied 
without much effort, and especially in those 
classes of civilised society where the production 
of sufficient food, of adequate housing and pro- 
tection against the elements, so that the needs 
of physical existence are secured, is taken for 
granted or readily procured without much effort, 
the satisfaction cf the social instinct is the most 
potent of all. Ultimately it will be found that 
most of his ambitions and efforts can be traced 
back to its satisfaction. Furthermore, in these 
phases of civilisation and with these groups 
of civilised society the procreative instinct, as 
either affecting the direct choice or indirectly 
modifying sexual preference, is so much mixed 
up with social standards of preference as hardly 
to be discernible from it. Now, by the natural 
action of mental association, the outwardly 
manifest characteristics of social distinction will 
always evoke the admiration of all groups of 
society and will urge them to acquire these, to 
follow them and to imitate them. Social distinc- 
tion will create the fashion. Such fashion may 
then originate with an individual or a social 
group or class. The individual or the class is 
for the time being considered the best in every 
respect, and every outwardly visible manifesta- 
tion of this best commends itself to the taste 
of people in general, to be adopted and to be 
followed. I could adduce innumerable instances 
in which a prominent person has thus set the 
fashion in remote and often minute and unim- 
portant habits of life which have nothing what- 
ever to do with the deeper mental or moral 
superiority which gained them prominence in 
the eyes of the public. Blücher and Wellington 
boots became the fashion in the days of those 
two great soldiers, and are even now known by 
that name. I have no doubt that, when the 
monumental personality of Napoleon over- 
shadowed Europe, many little men could be 
seen walking about the streets or in drawing- 
rooms with the fingers of one hand half hidden 
under the middle of the waistcoat and the head 
bent forward. I may tell you that, in following 
up in the remote by-ways of its elusive activity 
the workings of fashion in our own time, I have 
been able to trace the origin of the long 
shapelessly wrinkled evening glove which ladies 
wear back to its use by a noted actress, most 
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praminent some years: ago, who happened to 
have thin and ill-shaped arms which she covered 
by means of these gloves. In certain sets for a 
time it was fashionable to lisp or to stammer, and 
it was not difficult to trace the origin of this 
absurd fashion to some prominent individual of 
such a group, whence it spread into the distant 
metoecal regions of society having no. connection 
whatever with such a set, 
remember the prevailing fashion of shaking 
hands not long ago, when the right elbow was 
turned out and upraised above the shoulder and 
the’ hand extended high and from the side, I 
could indicate to you the prominent individual 
of the day who had this peculiar handshake. It 
has been—and may, for all I know, still be— 
fashionable to drop the final “ g” at the end 
of the present participle, and to talk of goin’, 
ridin’, huntin’, which certainly in days gone 
‘by would have stigmatised the person so speak- 
ing as illiterate and banausic. No doubt this 
‘aberration of fashion originally started with a 
‘defect in speech on the part of some prominent 
-or fashionable individual. : 
... I. have just said ‘‘ fashionable ” individual, 
which shows us that, though. naturally started 
- by some one person, the individual’s influence 
is soon merged into that of a class, and generally 
‘through this is active in the wider sense in 
‘which. it establishes a fashion that directly 
influences the. products of art-industry. So 
‘long as society as a whole naturally becomes 
disintegrated into groups ard classes, from at 
least a social point of view (and I am here 
using the term in its restricted sense), it will 
be through classes that its gross action becomes 
mainly effective in the regions with which we 
-are dealing, namely, art and art-industry. The 
process then is, that. the outwardly manifest 
‘characteristics of the leading class set the tone 
-of fashion for the whole community. The. most 
striking and classic instance of this is the well- 
‘known change in the formative process of the 
English language, as we use it, as affected .by 
the Norman Conquest. You all know, . for 
instance, that-the words designating the raw 
material of human food remained. Saxon—ox, 
-sheep, hen, etc, ; while after the Conquest, when 
cooked, they became Norman-French—beef, 
mutton, pullet, etc. The history of the word 
“ buxom ” is, to my mind, most illustrative and 
significant... Originally from buogan, the modern 
German biegsam when applied to woman 
meant (as it.does when Piers Plowman says, 
‘‘Buxomly kneeling on their knees ”), pliant, 
svelie and graceful. But this characteristic 
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commendation of female beauty when. the 
Norman came in was annexed by him for his 
womankind whom he called pliant and graceful, 
and buxom was applied to the characteristics of 
the bucolic women, and its meaning became the 
very opposite from what it had been originally, 
and this later meaning prevails to our day. 
This at once brings us to the characteristic, 
and in themselves absurd, aberrations of fashion 
suggesting and leading to deformity in the female 
figure which prevailed in many ages, notably in 
the Elizabethan’ age and in the days of our 
fathers, in which the waist becomes more and 
more attenuated in woman until it reaches the 
geometrical form of an inverted cone from 
shoulders to the hip line, and then, starting 
out in exaggerated curves, the hoop skirt bulges 
out on either side, at once. accentuating ‘the 
width of the hips and still more the narrowness 
of the waist,. This is one of the.cases in which, 
as J said before, sexual association is essentially 
modified by social .association,.in that the 
peculiarly distinctive: characteristic of a class 
from the purely social point of view overrides 
the natural sexual consideration almost to the 
extinction of the latter. -` 

‘The more you consider these facts, the more 
will you. realise. that the influence of social 
association on fashion thus works. through 
classes, and that in these classes the upper or 
most distinguished classes will. most naturally 


lead, while the others follow. This is of great 


assistance to .those industries which cater for 
the public; for it gives them time gradually.to 
establish the fashion in goods of higher quality 
and greater expense ‘for a more limited. class 
and of diffusing.this fashion widely in cheaper 
materials and infinitely larger markets, while 
it also enables them to get rid of their surplus 


stock... In the course of my inquiries I ascer- 


tained from a leading London hatter that, 
contrary to what. I had assumed, there was .no 


actual convention and co-operation among. the 


hatters to establish a definite fashion. I was 
told that the usual process was the following : 
“X,” a prominent member of the London 
world, noted for the care of his outward appear- 
ance and assertive of his personality in this 
matter, would come to them and order a- hat 


-of a certain shape of brim, more or less curved, 
narrower or wider, and an advance in the height 


and shape of the crown. They would make: it 
for him. Soon after, some other ‘man would 
ask.them to.make him a hat like “ X’s,”’ and 
gradually—though it. would by no means: be 
certain that this type would prevail—it would 
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develop into the fashion of the day. This 
` process, as I have just said, gave the shopman 
the opportunity of getting rid of the antiquated 
stock during the incubation, birth and final 
effective virility of the new one. 

The chief lines of social association in fashion 


are thus dependent upon the dominant classes, 


and the spread of fashion depends upon the 
fact that the other classes follow their leaders, 
while the leading classes are assiduously, if not 
religiously, engaged in fleeing from the con- 
tamination of those they consider their social 
inferiors. This bloodless, and not necessarily 
noble, warfare is to a great extent accountable 
for the movement and change in fashion and 


industry. I have been told that year by year. 


the fashionable place for sitting in the Park on 
summer afternoons changes. . Apparently it has, 
within our memory, by very. gradual steps 
migrated from the lower regions of Rotten Row 
further and further northwards to the approach 
to the Marble Arch. The reason for. this appa- 


rently is that the leading groups have established. 
themselves in one part to meet their friends; 


the others follow them, and this causes the 
continuous flight and pursuit. 
happens with regard ‘to styles in dressing the 
hair, fashions in headgear, coats, skirts, dresses, 
and: blouses, gloves, sunshades, boots, stockings, 
and—I think I must end there. - 


. locality in which they are built; the furnishing 
of them, and even the length of the dinners ; 
the.-wallpapers and chintzes, every detail of 
_ ornament, not omitting even the noblest works 
of art. I have, in a previous lecture and in 
another connection, impressed upon you the 


fact that there is such fashion in the highest ari, | 


and I instanced to you the depreciation in the 
market value of such great artists as Murillo 
and the. smaller Dutch pictures from the days 
of our fathers to the present day. At present 
the two rightly esteemed giants in art, Rem- 
brandt and Velasquez, are most fashionable, 
and’ the other giants, whose artistic qualities, 
technique, subject and spirit differ from these 
or. are contrasted with these, are. repressed low 
down in the market. This is no doubt to a great 
extent due to the “ social ” prominence of those 
who buy the works, coupled with a considerable 
amount of advertising ; but it is also due to the 
skill and obtrusive enterprise of the art dealers 
who,- conversant with the workings of the 
subject with which we are dealing in all its 
aspects, manipulate the market and often create 
prices to suit their purpose. Let me give you 
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But it also is. 
the case in the building of houses and the. 
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but one more instance from my own experience. 
A friend of mine who is in moderate circum- 
stances possesses a portrait by Romney of a 
man showing all the attributes of manly beauty 
and. painted in the very best style and period of 
that artist. Not long ago on my admiring it he 
said to me:. “I am glad it is not a woman ; 
for, if it were, it would be worth so much money 
that I should not feel justified in keeping it, 
considering the yearly interest it would reap 
on the capital which it would fetch in a sale.” 
Finally,. in thus considering the action . of 
social association, I would have you remember 
that the ideals, the. habits, down to. the _very 
social manners and morals of the leading classes, 
vary in successive generations, and this variation 
immediately makes itself felt in the constitution 
of the fashions emanating from them. In former 
days in France, in the days of Balzac’s novels, 
the woman of the world differed from others of 
her sex by her outdoor inconspicuousness, her 
dignity and reserve. Accordingly in public. she 
was recognised by extreme simplicity, with- 
holding the full display of her taste, in the most 
brilliant forms she could command, for the i inner 
exclusive circle of her own social group. Outside 
her home her dress was noted by its simplicity, 
which, however, did not exclude genuine and. 
costly material and make. The other women 
were noted in their dress by the showiness and 
finery, very often inexpensive and of inferior 
material, In any case it was the grande dame 
who set the standard of taste for the dressmaker, 
and the fashions followed on these lines. In our 
days, the days of the prying press, shrieking out 
intimate facts of life, not only in one town, but 
all over the world, notoriety, if not notorious- 
ness, has usurped to a_ considerable degree 
social leadership, especially in its effect upon. 
the fashions. Dignity and reserve are no longer 
elements essential to the best taste in dress and 
deportment. I am far from wishing to cast any 
slur upon the profession of the actress, still less 
upon those women who nobly earn their living 
in millinery work or in other work; yet it is not 
as the actress and serious worker, living a good 
and refined life in her own home, but as the 
person appearing on the stage, from the very 
nature of which all aspects of life and appearance 
must be accentuated, exaggerated, and flaring 
in the publicity of the footlights,—it is in this 
aspect of her personality that she is now setting 
the tone, The woman of the world, in the best 
acceptation of that term, the consort of the 
leaders of public life and the heroes of mind and 
thought, who gives a refined and elevated tone 
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to her social gatherings, and in her type reflects 
all that we consider best in our civilised social 
life, is no longer the type that sets the fashion 
in deportment and dress. Now it is the actress 
and the little modiste, especially as they appear 
on the stage, who have taken this prominent 
position, for whom our dressmakers design, and 
through whom again they spread their fashions 
upon the markets of the world. This is certainly 
the case with us and in most countries of 
Kurope and America, though I am told that 
the fashions which thus emanate to a great 
degree from Paris are there worn at Longchamps 
and other public places by a certain group of 
actresses and of professional mannequins, while 
the woman of the world in Paris still maintains 
the standards of simplicity and dignity of 
former days. Though this may be so in Paris, 
the rest of the world wears the dresses thus dis- 
played in public in France in the streets of 
London, Rome, Vienna, Berlin, New York, and 
even Buenos Ayres ! 

Let me also remind you that these dresses do 
not only reflect the spirit of our own national 
playhouse, but directly reproduce, through the 
genius of a great designer from the spectacular 
point of view, the clamorous and even barbarous 
taste of the Russian ballet, with its fantastic or 
oriental basis of colour and form, far removed 
from—in fact, opposed to—our western standards 
of taste. Let me also remind you of the far-reach- 
ing effect of the establishment of fashions which 
in no way follow the supremacy of our social and 
moral standards in the rest of our life, and are 
foreign to our racial and national character and 
ideals. Insidiously and indirectly they may, all 
the same, affect the conduct and deportment, 
the manners and actions, nay, the whole 
character, of the women that wear such 
clothes; and still more certainly the tastes 
and preferences of the men who are, and who 
ought to be, attracted by their wearers, until it 
may lead to an unnatural social selection in the 
future founders of families, thus ultimately 
affecting the quality of our whole national life. 

But this more moral aspect of the question I 
do not intend to develop further. What I have 
been concerned with was to show you the devia- 
tions from the natural process of designing in 
art-industry, owing to the non-artistic side- 
influences which go to the making of Fashion. 
I would not, however, lead you to believe that 
the esthetic forces, the purely artistic elements, 
are not, and will not, after all, always be domi- 
nant in designing for every form of art-industry. 
The eccentricities, the fortuitous and adventi- 
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tious influences in the making of fashions to 
which I have referred are, after all, side issues, 
and but tend to show the struggle for beauty 
which underlies every effort at decoration and 
embellishment in our personal adornment and 
in our surroundings. The more eccentric they 
are the more ephemeral they are bound to be ; 
and as in art we have always had renaissances— 
which mean revivals of the naturalistic ideals of 
the ancient Greeks in their desire to express 
beauty and harmony based upon nature—so in 
fashions these elements of pure beauty will 
always return, and will assert their ruling 
power over all that man fashions to please his 
fellow-men. Still, the designer must study the 
facts and the laws which we have cursorily 
examined hitherto; and in so far, I repeat, 
he ought to be in touch with the life of the 
social world in which he lives. 

In a few words, let me tell you what I can of 
the actual methods, so far as I have been able 
to ascertain them, applied by living designers 
in the several artistic industries which provide 
for the modern market. 

It will be manifest to you that in all industrial 
art in which artistic design is the dominant 
feature — such as architectural decoration, 
stained glass, tapestry, wall-papers, furniture, 
gold- and silver-smith’s work, printing and book- 
binding, pottery, metal work, wood-carving, etc. 
—the artistic element in the design, the real 
function of the designer as such, will be para- 
mount, and it is more likely that Fashion will 
follow his lead and be established by him than that 
he will be subject to the influence of Fashion 
coming from the general public without. How- 
ever, even in those most fortuitous regions where 
irrational Fashion, independent of artistic prin- 
ciples, exercises the greatest power—such, for 
instance, as all departments of ladies’ dress 
goods—the action of the artistic designer plays 
a prominent part. The process by which such 
fashions are established in Paris is generally the 
following :— 

There is not, as one might have expected, a 
general congress of those directly interested in 
the production and the distribution of such 
goods, by means of which congress or conference 
definite fashions are established and published 
to the world. Still, there is a certain amount of 
co-operation between the manufacturer of stuffs 
and dress materials, the artistic designer of 
completed dresses and dress goods, the dress- 
maker or her forewoman, and a certain group 
of clients. There is also the immediate distri- 
butor of goods, large and important firms of 
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retail dressmakers and furnishers, especially the 
most prominent department-stores, who, feeling 
the pulse of the public, may often make initial 
suggestions, sometimes take the actual initiative 
in starting a fashion, To takea definite instance, 
I am informed that the widespread fashion 
during the last season or two of a class of 
knitted golf-coats for women, many of them 
beautiful in shape and especially in colouring, 
were invented and directly ordered by such a 
firm of retail distributors in London, the fashion 
spreading rapidly over the whole world. I 
have already referred in the third lecture to the 
great manufacturers in France, especially in silk 
goods, and have told you what a high class of 
designers they have attached to their factories, 
and how these designers often take the initiative 
in establishing the fashion in materials, which 
on its part again necessarily affects the style 
and design of the finished dresses. Frequently, 
however, in the case of those dressmakers in 
Paris who strike the keynote of fashion, it is 
some purely artistic designer dwelling in the 
Montmartre quarter, or some similar district, 
who goes to the leading dressmaker with some 
definite original and artistic design for a whole 
costume, including even the hat, and perhaps 
furs, etc. His design is received by the head 
of such a firm, who again confers with an expert 
forewoman (both in part designers); while 
this forewoman or her chief are in immediate 
touch with certain leading clients, whom they 
often see on a friendly footing, and listen to the 
demands and even the artistic suggestions which 
these clients may make. All these several 
currents and influences of varying personalities 
flow together, until from the small trickling 
streamlet they may gradually emerge, in the 
formative process of fashion, as a wider rushing 
stream, a broad river flowing into the sea, so 
strong in its consistency and current that it 
may maintain itself in traversing the ocean and 
carry its influence direct to trans-Atlantic and 
other regions. Yet, even in this complicated 
conflux of influences, the artistic capacities of 
the original designers will always play a leading 
part. As I have said, however, in objects more 
directly and purely artistic the designer, as such, 
will have still greater power. 

But pray remember that, besides the creation 
of these purely novel and original styles or 
fashions in art-industry, the established styles 
and schools of the past always hold their own 
and, a8 I maintained in the previous lecture, 
will always supply a great demand in our age 
and in future ages in which the historical feeling 
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is so integral a part of our civilisation and the 
mentality of our people. Though on the one 
hand this need may call upon the designer to 
be almost archeologically accurate in his strict 
reproduction of a bygone style, on the other 
hand an intrinsic quality and a distinctive 
charm may rightly be given to the reflection of 
such a past style as it passes through the artistic 
personality and the individual spirit of the de- 
signer himself, who may thus blend, in response to 
an historical feeling for former styles, the actual 
spirit and taste of the present with the past. 

So strong is this historical attitude of mind 
on the part of the public that we meet with a 
most interesting phenomenon in its effect as 
regards public taste concerning past fashions. 
For I would have you note that a discarded 
style only becomes tolerable or attractive when 
it has become historical. The immediate 
fashion when once discarded and replaced by a 
new fashion evokes a strong revulsion, a mixture 
of contempt allied with feelings of repugnance 
and horror almost comic. The reasons for this 
revulsion are manifest. I would have you recall 
your attitude towards the fashions of eight or 
ten years ago. Still better, those who can recall 
the dress of twenty or thirty years ago must 
remember the contemptuous laughter evoked by 
early or mid-Victorian fashions. Yet that 
despised period is now gradually becoming 
“ historical” ; we can regard it with the self- 
detachment afforded by distance, and can see 
in it the expression of a bygone age, with the 
charm and perfume of an historical period 
remote from our own. We are now thus wit- 
nessing revivals of early-Victorian and mid- 
Victorian taste, which is beginning to hold its 
own as a style on the same ‘level and sphere 
with Empire, late Georgian, Louis XVI. and 
the Rococo period. Again this proves, what I 
insisted upon with all the emphasis I could give 
to it, how important it is for the industrial 
designer to have developed in him the general 
historical sense, and more directly the feeling 


_for the great styles of the past. 


In spite of all the vagaries from the broad 
paths of art in the fashioning of taste and styles 
upon which I have dwelt in to-day’s lecture, we 
must always remember and realise that art as 
such dominates, though life in all its intricate 
manifestations will have to be considered, and 
may, in a way, run counter toit. The designer 
will thus have to be trained as an artist before 
all things; he will have to be infused with 
the historical spirit; and, at the same time, 
he will have to be a man of the world, a man 
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of sensitive thought in his realisation of all 
phases of life, 80 that he may succeed as an 
efficient designer. His great task will always 
be to bring pure art in touch with daily life, 
and to infuse the actual daily life of his time 
into pure art. - l 


DISCUSSION. 

THe CHarmman (Lord Sanderson, G.C.B., 
K.C.M.G.), in opening the discussion, remarked 
that a great French writer had once said it 
required much philosophy to observe what was 
happening all round every day. The author had 
managed to do that on the present occasion. 
Whenever he (the Chairman) accepted the honour- 
able position of presiding over ‘meetings of the 
Society he always did his best to study the 
subject previously. He had been- prevented 
from doing so on -the present occasion, but 
if he had not been he would certainly have 
gone to the British Museum and to the 
Victoria and Albert Museum, to have seen what 
he could have learnt there. There was a 
beautiful collection of Tanagra statuettes in the 
British Museum, illustrating the common Greek 
dress of that time, which was singularly modern ; 
and in the Victoria and Albert Museum there was 
a wonderful historical collection of dresses of 


different times. As he had said, he had not beenable ' 


to go to those places, and he would have to rely on 
his memory for any remarks he might make. The 
paper brought back to him the memory of a conver- 
sation among a small party, at which Mr. Glad- 
stone, then Prime Minister, touched on the subject 
of fashions. Mr. Gladstoneremarked that it would 
be most interesting if someone would write a 
history of fashion. The discussion continued for 
a short time, and the question of coiffures was 
mentioned. At that time fringes were very much 
worn by ladies. The late Lord Hardinge, who was 
a man of very artistic knowledge, and a trustee of 
the National Portrait Gallery, said in a philosophi- 
eal way that he fancied they had been adopted for 
the purpose of imitating the low foreheads of the 
Greek women. Mr. Gladstone turned round and 
said, “I am not aware that the forehead of the 
Greek woman was lower than usual,” whereupon 
Lord Hardinge hastily beat a retreat, ‘and the con- 
versation came to an end. Talking on the subject 
of fringes, he remembered a little inciderit which 
went far to confirm one of the author’s views as to 
the objection to change. There was-a very good- 
looking young lady who wore a fringe, and she 
married into a rather old fashioned family who 
wished her to give up_the fringe. Accordingly she 
appeared the next day minus the fringe, upon 
which the whole family begged her to go back 
again, and do her hair as before. Unfortunately 
she had’ cut her hair, and was obliged to buy a 
fringe until her hair grew again. He also 
knew of a nobleman who went abroad and 
while there grew a beard. When. he returned, 
notwithstanding the protests of his friends, his 
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wife begged him to keep it. Therefore he (the 
Chairman) did not think that any wide generalisa- 
tion could be drawn upon the point of view which 
people took of their husbands or wives when 
they came back with altered appearance after an 
absence. With regard to the question of dress, 
there could be no doubt of historical surviyals. 
The author had mentioned the M.A. gown. He 
(the Chairman) recollected when first he wore a 
tail-coat that at the bottom of the tails there was 
a button, and he had not the least idea of 
what it meant until he discovered that when 
gentlemen wished to make visits on horse- 
back they simply took the tail of the coat 
and buttoned it by means of the button to which 
he had just referred to the front of the coat, 
in that way avoiding the tail being splashed. 
With reference to the passion for imitation of 
distinguished persons, he recollected nothing 
more remarkable than a case of a very dear 
friend of his who eventually became a judge. He 
was a most accomplished man; he had been the 
stroke of the University Hight, he had been 
captain of the Eton Eleven, and had taken a First 
Class degree. He had brain fever, and lost all his 
hair and wore a wig. Thereupona set of young men, 
admirers of the gentleman at Oxford, all shaved 
their heads and wore wigs. Passing to the point 
of the desire for contrast, and at the same time a 
certain stability, Hie considered that that was 
remarkably illustrated in gardens. It would be 
found that the old gardens, in times when the 
country round about them was rather wild were 
formal gardens, and that when the country got cut 
up and became too artificial the garden became a 
landscape garden. The difficulty in all such 
things was to say what was good taste. He re- 
collected a remark which had been made by 
one eminent personage of another: “I had no 
idea he had any taste.” “Oh yes, he had 
a great deal, but it was all of it bad.” It was 
extremely difficult to say what was good taste, 
but he presumed, from what the author had 
said, it was that towards which at intervals it 
was found that the general feeling was again 
approaching. The pendulum went to one side 
and then to the other, but it kept within certain 
limits and constantly came back more or less to a 
certain middle line. At the same time, in order 
that an individual might have good taste, he must 
have a certain amount of education, and that 
education must consist of living among beautiful 
things. That was a condition which was not very 
easily fulfilled in our state of civilisation, when we 
were surrounded by so many ugly objects; and it 
was one of the immense advantages of the present 
day that there were museums to which people 
could go and, study, to a certain extent, what all 
recognised more or less to be beautiful, 


- Mr. J. D. Crack said he had listened to the 
paper with great pleasure, and had recognised 
many of the points Which the author had made, 
both as to the social taste and to dress, and also that 
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with which he was more immediately interested, the 
point relating to decoration. One could not help 
noticing the strange changes in taste which occurred 
in that subject as well as in dress. It seemed very 
difficult to account for the fashion as affecting 
decoration, except in the determination to differ 
from what had gone before; and he thought 
that tendency to differ from what had gone 
before must almost be classified as what he 
should call vulgarism. It was not a product 
of the influence of any sense of beauty, but it 
was a vulgar desire to differ from what other 
people had done; and he thought the desire to be 
distinguished simply by a difference from other 
people was distinctly a vulgarity. At the present 
time, in the particular branch of taste to which he 
was réferring, it was very difficult to account for 
an extraordinary tendency to have everything 
white. Fifty years agọ there was much more 
desire to be surrounded by harmonious colourings, 
whereas his experience in connection with the 
decoration of houses at present was that there 
was a tendency for white or modified white 
throughout; and all the’ relief of colour which 
was to be obtained was from pictures or china 
which might be introduced. That appeared to be 
partly from the want of thought and partly from 
the want of art education. The art education among 
the mass of people seemed to be very little in- 
fluenced by any systematic teaching, and he very 
much doubted whether any systematic teaching 
would ever accomplish an understanding of colour. 
It did, however, seem to him a pity that people 
did not recognise the greàt pleasure and, he might 
almost say, the health-giving properties which 
colour could convey. To be surrounded constantly 
by white was to deprive the senses of that which 
went so much to refresh the mind as well as 
the eye, and one could but lament that a sense 
of colour was not more frequent and not more 
cultivated. 


Mr. JOHN SLATER, F.R.I.B.A., said he could not 
help thinking, with reference to the remarks of the 
last speaker, that one reason why white was now 
the predominant colour, especially in London 
houses, was that there was so much dull and 
dingy weather -that white made rooms look 
lighter. With reference to the author’s allu- 
sions to the changes of fashion, Sir Charles 
might have referred to the cartoons which 
were around the present room as showing the 
development of fashion in a very interesting 
manner from the time when he (the speaker) 
was afraid dressmakers found it hard to get 
a living up till very much later times. With 
regard ‘to the subject with which he was more 
intimately acquainted, namely, architecture, 
there was no doubt that everything Sir Charles 
had said about dress applied to architecture. He 
remembered the time when Gothic was in‘ vogue 
and when everyone wanted a private house, or a 
town hall, or the Law Courts, in the Gothic style. 
He had more than once in that respect alluded to 
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what had always struck him as being one of the 
most interesting instances of the change of fashion 
in architecture with which he was acquainted. A 
good many years ago a French author, Quatremère 
de Quincy, wrote the lives of the most eminent 
architects, and in the short preface to those lives 
he used words to the following effect: ‘There will 
be found in this book no reference at all to 
the architects in the style that is called Gothic, 
because this Gothic style is so monstrous and so 
ugly that it would be perfectly useless to refer to it,” 
That seemed to be very typical of the changes which 
oceurred in architecture. The Gothic style died 
out, then the Classic style came in, and now there 
was a revival of the Renaissance, and Providence 
alone knew what was coming in the future. 


Sin Henry TRUEMAN. Woopsaid he might mention 
one fact-which had been suggested to him by the 
author’s reference to the survival of the wristband 
in the M.A. gown. A great many. years ago an 
article on the Darwinian theory as applied to 
clothes was written and published in Macmillan’s 
Magazine-by Sir George Darwin, the great Charles 
Darwin’s son. He (Sir Henry) knew it was 
written by him because not very long before 
his death he told Sir George Darwin that 
his father’s theories had been applied to clothes, 
and informed him where he would find the article. 
Sir George said: ‘*Oh yes, I know, because I 
wrote it myself.” If he could find the reference* 
in time to put it in the Journal he would do so, 
because many people might like to go back and 
read such an interesting article, although it was 
fifty years old, and therefore out of the fashion. 


On the motion of the CHAIRMAN, a hearty vote 
of thanks was accorded to the author for his | 
interesting paper. 


sa 


Sır CoarfLes WALDSTEIN, in reply, said he only 
desired to repeat and emphasise the fact that, after 
all, he had been dealing, in the question of fashion, 
with deviations; the main current of taste and 
beauty, he ventured to believe, was not as uncertain 
or subject to the vicissitudes of change as the Chair- 
man had indicated. Mr. A. J. Balfour, who was a 
thinker and a philosopher, in dealing with the 
question of asthetics in one of his lectures at 
Oxford, dwelt, to the speaker’s mind, too much 
in the domain of pure scepticism in insisting upon 
the commonplace, that tastes would differ. He 
(the speaker) thought it could be proved that 
the feeling for form ultimately was as well 
established and as universal as the feeling for 
truth. The difficulties arose where adventi- 
tious side influences came in. The real sense 
of beauty would always return, because if was 
based upon physiological nature and upon nature 


* The article is not fifty years old, only forty-two, It 
appeared in Macmillan’s Magazine in 1872, Vol. XXVI. p. 410. 
The title is “ Development in Dress,” and it is signed 
G. H. Darwin. It is full of interesting details, including 
the M.A. gown sleeve.—H. T, W. . 
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without. The ‘sense of proportion and harmony 
would always ultimately dominate. In his previous 
lectures he had specially dwelt upon the fact that 
in our education and in our surroundings that 
central sense of beauty must be developed. As for 
the changes in decoration, there, too, he thought, 
were greater opportunities for proper develop- 
ment of the sense of colour in schools, beginning 
with elementary schools, where often it was 
spoilt by the hideous colours in the kinder- 
garten with which children dealt. If that point of 
view were considered from the earliest moment 
through all phases in general education he had no 
doubt a great deal might be remedied. With 
regard to the present taste for white in decoration, 
while he deplored that colour should not be 
developed in decoration, still there was some 
justification for using a more neutral background 
in order not to interfere with a variety of colour 
which might be introduced into a room in other 
forms in daily life. 


THE OIL INDUSTRIES EXHIBITION. 


It is not necessary to accept in toto the declara- 
tion of enthusiasts that “This is the Age of Oil” 
in order to visit both with interest and profit the 
exhibition of the World’s Oil Industries now being 
held at Earl’s Court. As industrial exhibitions 
go, the present one makes no claim to vastness, 
but certainly it presents a clear, compact and 
comprehensive illustration of the production and 
utilisation of oil to-day, together with indications 
of the still greater part which this almost modern 
product is destined to play in the not distant 
future. To recall only the facts that last year 
378,000,000 barrels of oil were imported into this 
country, and that in one week of February this 
year the imports of oil into London amounted to 
2,000,000 gallons, is to realise the pregent and, if 
the prophets are to be believed, the even greater 
potentialities of the uses of mineral oil. For oil 
now means to us a natural earth-given product as 
certainly as down to comparatively recent years it 
signified only an animal or vegetable product. It 
was the discovery only some sixty years ago of 
oil-yielding springs or strata in the earth that has 
brought the uses of oil_to the front, so much so 
that in the last decade commercial and industrial 
energies have been devoted almost as much to the 
discovery and development of oil-fields as formerly 
the trend was towards gold-mines. 

This appreciation of oil has gone hand-in-hand 
with (if it has not been caused by) the many 
and valuable purposes to which itis adapted. Of 
these the exhibition at Harl’s Court presents a 
comprehensive picture, ranging from the boring 
machinery by which the oil is first located to 
the refined product and the engines specifically 
designed for its use. There are shown the various 

drills especially adapted for use in Canada, 
California, the United States, Russia, China, the 
Dutch Hast Indies, and other territories. In the 
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grounds without the building is the full-size 
exhibit of the Parker- Mogul rotary drilling 
machinery exactly as erected for work on-an oil- 
field. Other exhibits show different methods and 
mechanisms for the same purpose, including that 
of refrigeration. 

The uses of oil are so many and varied that their 
display will come as a surprise to most visitors. 
These are, to take only a few principal ones, the 
uses of oil for fuel, for lighting (both in candles 
and lamps), for medicinal purposes, for road- 
making, and for all forms of motor and internal- 
combustion engines. 

Taking oil as fuel, it is necessary only to recall 
the recent adoption of oil as the sole fuel for the 
most modern vessels of the Royal Navy, which has 
now five battleships and over 150 other war vessels 
dependent on oil alone. A ton of oil gives power 
equal to 14 tons of coal. In adddition oil is more 
easily taken on board and steam can be raised and 
speed more quickly accelerated. ‘There is also the 
increasing practice of combining oil with coal. In 
either case there is the reduction of labour and of 
the men in the stokehole. Oil-driven ships for 
mercantile purposes have also taken their place, 
and there must be added mention of the oil-tank 
steamers whose construction led the way for 
economical transport of oil and therefore its modern 
increasing use. š 

The various systems and apparatus for the feed- 
ing of oil to the furnaces and its application to 
manufacturing as well as motive purposes are 
fully shown by leading engineers and manufacturers. 
A little recognised but important factor in modern 
engineering is that played by lubricating oils. It 
is no exaggeration that without the study and 
perfecting of oils as lubricants for different purposes 
and machinery, such engineering achievements to- 
day as the motor-car would be impossible. Within 
the memory of engineers still living the same oil 
was required to fulfil the dual purpose of lubricating 
the ship’s engines and lighting the ship’s lamps. 
That is now past, and for each engine, from a 
sewing-machine to a railway locomotive, there is 
composed by scientific tests, analysis and blending, 
an oil of the exact viscosity required for the 
specific purpose. 

Again one might write of the introduction of 
mineral oils or their products into the pharmaco- 
peia and the valuable medicinal benefits which 
have resulted. Merely mentioning that, one may 
turn to roads. Just as petrol distilled from oil 
made the motor-car possible, so the motor-car 
called for dustless, better-made roads. To meet 
that demand, there has been recourse to dressing 
of highways with petroleum compounds, which 
both prevent dust and preserve the surface. Into 
the actual laying and making of roads oil in its 
various forms now enters, and one of the most 
interesting exhibits is that of Trinidad, whose great 
pitch lake yields annually natural asphalt for the 
laying of hundreds of miles of roads in all countries 
of the world. 

This brief notice no more than sketches-some of 
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the interesting features of the exhibition in its 
relation to the production and manifold uses of 
oil to-day. It should be added that the various 
exhibits, showing every process from the drilling 
for oil, its refining, transport and varied uses, are 
supplemented by lectures by leading experts and 
kinematograph exhibitions every day until the 
closing of the Exhibition on April 2nd. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 

Child Labour.—The textile industry is the great 
employer of the half-time labour of children and 
the one most nearly concerned in the prospective 
abolition of the half-time system, but the positions 
of individual manufacturers in face of this prospect 
are not identical. The employers are distinguish- 
able into three classes: Those who prefer to catch 
beginners at an early age because their work 
demands a manual dexterity that is not acquired 
by older children; those who employ half-timers, 
somewhat unwillingly, because they cannot get 
full-timers enough; and a considerable remainder 
whose work does not demand the help of the very 
young. Spinners of fine worsted and silk come 
into the first class, and partly for this reason the 
Bradford district heads the list; some other 
worsted spinners and the Lancashire cotton- 
weaving manufacturers fall into the second class ; 
the woollen industry has practically no half-time 
workers. In Parliament much has been said of 
half-time leading to blind-alley employmenis, but 
the accusation could not be substantiated in the 
case of girls and is only true of a proportion of 
boys. Taking the industries as a whole, some 
60 per cent. of the employees are female, and in 
particular branches the ratio is very much greater. 
Women pass out of the mills in large number upon 
their marriage, although they do not invariably do 
so; but nobody having acquaintance with textile 
industry could suggest that the demand for women 
workers of all ages does not exceed the supply. 
Men officer the industry and a percentage of half- 
timers rise to become over-lookers, managers and 
employers in the departments employing women. 
Other boys are transferred and become labourers 
or artisans inside the mill, sometimes to receive 
wages at the age of twenty one which look dispropor- 
tionately near to those obtained when they were 
fourteen. At seventeen or so some of them find them- 
selves adrift, but there is no saying that their fate 
would have been different had they started at fourteen 
instead of twelve or thirteen. In some districts 
more than in others the less-educated of the 
family go into the mill, the better-educated seeking 
a different employment. Apart therefore from the 
curtailment of supply arising from the change 
of age limits there is a pronounced risk of further 
endangering the supply of general mill labour. 
In reviewing the attitude of parents in the districts 
in which half-time employment is most rife, 
outsiders do well to reflect that textile work has 
been a family industry in all ages. Two hundred 
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years ago Defoe, in course of his tour through the 
West Riding, found ‘‘ scarce anything above four 
Years old, but its Hands were sufficient for its own 
Support.” In our day standards of comfort and 
scales of wages are fixed upon the assumption that 
the whole family works. The marriage age being 
young, Lancashire and Yorkshire mothers find 
biting things to say against keeping their offspring 
idle until it is time for them to wed. 


Dyers’ Colours.—The idea, cherished in so many 
amateur quarters, that the colours formerly ex- 
tracted by dyers from woods were more durable and 
beautiful than those derived from coal-tar receives 
no countenance at all from dyers and chemists. 
It is apparently an idea that has survived without 
revision since the early days of the magenta dye, 
and that it had an original basis in fact will not 
be disputed by any who have seen specimens of 
such carpets as were sent to the 1851 Exhibition. 
An entirely contrary opinion is held by colourists 
who have grown up with the modern development 
of the dyeing trade, and know both the defects 
of the vegetable extracts and the merits of the 
chemically-made colour stuffs. In face of the 
regrets periodically expressed over the suppression 
of the old dyes in Persia, and the supposed 
deterioration in the colouring of Persian rugs, 
some other explanation than that of the source of 
the dyeware has to be found. To believe accounts 
repeatedly received, the Persian dyer collected his 
roots in accordance with a ritual, dyed shade upon 
shade, periodically lifted his material out of the 
pots to develop its full colour in the sunshine. 
The success of the result probably owed most to 
the laborious application, albeif no amount of 
labour lends permanency to colours that are not 
naturally resistant to light. Machine-dyeing is 
done in this country at speed, but there are still 
fabrics which require more than a superficial 
painting. A heavy scarlet cloth, weighing 2-24 Ibs. 
to the yard, dyed for the Royal Army Clothing 
Department, is run for twenty-four hours in cold 
cochineal before ever steam is laid on to develop 
the colour, and before its dyeing the cloth is 
bleached. The long treatment is needed to 
secure full penetration, and when the dyed 
cloth is broken a mere trace of white wool 
remains in its middle. 


By-gone Dyes.—Plant indigo, logwood, fustic, 
myrabolams, sumac, orchil, cochineal, and even a 
little woad are in use still in the British dyeing 
trade. Soot, oak galls, alder bark, Spanish broom, 
walnut shells, vermilion, arsenic and verdigris—to 
name a few of the interesting ingredients detailed 
in Miss Clive Bayley’s ‘‘ Art of Dyeing” (Tapestry 
Studio, Shottery)—have apparently dropped out of 
repute. The book, which is a literal reprint of 
dyer’s recipes published in London in 1705, will 
probably not improve the standard of English 
dyeing, but its historical interest is great. Owners 
of the most costly water-softening plants may find 
at least amusement in the instruction to fill a 
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'copper with water, put in wheat bran, heat a brick 
or piece of plaster very hot, throw it into the 
copper, cover it very close and use the water 
twenty-four hours later. Such is the procedure 
recommended for water that is “ Nitrous or some- 
what a Kin to the nature of Lime.” Indeed, lime 
is no friend to the dyer, but ‘nitrous’ seems to 
have had more signification than one. To “the 
Nitrous Windrush, so well impregnated with that 
abstersive salt,” Dr. Plat ascribed the superiority 
of Witney blankets in 1677. Dyers were enjoined 
not to dye black with “ Alder bark and Smiths, 
Cutlers or Grinders dust,” which “makes the 
Stuffes and Wools rough and hard,” and were 
forbidden to use iron and copper filings in treating 
wool, although iron filings were prescribed for 
dyeing silk. There are earlier references to 
the weighting of silk than those contained in 
thig volume, which combines within its compass 
records of contemporary German and French 
practice. 


Warmth in Clothing. — Scientific investigators 
would not appear to have troubled themselves 
greatly hitherto over the warmth-giving properties 
of clothing. There are records of a few experi- 
ments with warmed thermometers to show the 
length of time occupied in cooling when the in- 
struments were encased in different forms of 
clothing material. Obviously the problem requires 
-consideration from other points of view. Warm- 
ing power is not solely a question of the con- 
ductivity of the fibre, for in the form of wadding 
cotton may be very warm to wear. The structure 
of the fabric has its importance, but in the last 
resort much depends upon the form in which it 
is worn. Loose garments are warmer than tight 
ones, just as loose cotton wool is more grateful to 
the body than an equal weight of tightly-spun and 
woven cotton cloth. We have been content with 
fabrics which imprison a sufficiency of body heat 
without applying ourselves to make cloths which 
would distribute heat supplied from an outside 
source to the body. A Toulouse professor, in the 
interests of the gouty and rheumatic, addressed 
himself to the inclusion of electrical radiators 
inside clothing, a task which is more for the tailor 
than the manufacturer, The stiffness of the 
garments and the danger of burns precluded their 
use, and itis now reported that a Belfast engineer 
has surmounted every difficulty and gained the 
approbation of the Society for the Encouragement 
of National Industry. Thé meagré account avail- 
able states that the nickel conductors form an 
integral part of the cloth, that the difference of 
potential is too small for the formation of short 
circuits between adjoining wirés, and that the 
insulation is so perfect that no abnormal heating 
occurs when the garment is wetted. The current 
can be laid on from any electric light circuit of 
110-220 volts, and M. Herrgott’s invention is said 
to have been used by Professor Bergonie in a 
Bordeaux hospital. The statement that the 
nickel does not detract from the flexibility of 
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the fabric is presumably to be read in a relative 
sense. 


American Competition.— The abolition of the 
import duty of 40-50 per cent. upon raw wool 
entering the United States has been followed by 
the announcement that the principal wool-manu- 
facturing concern in America will offer its goods in 
the world market. Hitherto American woollens 
and worsteds have not sold abroad in any 
appreciable quantity. Not a yard of either is 
recorded in the export tables for 1910, when 121 
million yards of British goods were shipped. Of 
stufis, or dress goods, of which 78 million yards 
were exported from England in the year named, a 
bagatelle of 40,000 yards was sent from the United 
States. The only item deserving of serious notice 
was £300,000 worth of woollen apparel, the product 
of the highly organised American clothing industry. 
There is no statistical experience available as a 
guide to the possible accomplishments of American 
competition, yet the probabilities are not quite 
unknown, and the position of the company that is 
opening selling offices in this country is known 
well. The American Woollen Company, capitalised 
at 40 million dollars, is the proprietor of the largest 
worsted mills in the world, and is supposed to make 
two-thirds of the wool goods consumed in America. 
Its head is the son of a Portuguese labourer, and 
its mills at Lawrence are peopled by Italians, 
Syrians, Poles, Lithuanians, Russians, Hebrews, 
French, Germans, English, Irish, and French- 
Canadians. This list of races, which may not be 
quite exhaustive, is extracted from the official 
report upon the Lawrence strike in 1912, a docu- 
ment which gives exhaustive particulars as to the 
housing, budgets, hours and wages of the work- 
people of that town. There is a residuum of 
14 per cent. of native-born workers, and this 
includes negroes. The details show that the 
average rate of wages paid is 8d. an hour, and that 
about one-fourth of the people get less than 6d. 
Although the rates are higher than in England, it 
would not seem that the wages buy more solid 
comfort, and the English workers there are mainly 
persons in authority, receiving materially more 
than the average rate. The spinning machinery 
is English, and much of it is of the newest labour- 
saving type. A considerable proportion of the 
wool used is bought in England, and for given 
sorts of wool the Americans have hitherto outbid 
English buyers, a proceeding that will, perhaps, 
be less practicable henceforward. The mills are 
equipped to deal with large bulks, and their aim 
is to turn out unlimited quantities of standard 
classes of goods, ‘classes which are not without 
their English counterparts, but are not manu- 
factured here at present upon a comparable scale. 
If goods of the American type should prove them- 
selves readily saleable in other countries, there 
will be no reluctance on the part of English 
manufacturers to embark upon a direct competi- 
tion, in .which they will evidently be not without 
advantages. 
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CORRESPONDENCE. 


HOUSE-FLIES AND DISEASE. 


Ably as the subject was discussed after Dr. 
Ross’s very instructive paper on House-flies and 
Disease, there yet remains a good deal more to be 
said on each of many branches of this important 
subject, and I hope shortly to see something to 
this purpose printed in a booklet, neither too 
medical nor too entomologically scientific, but 
both instructive for lay use and not wanting in 
entertaining observations in the way of original 
nature study. 

To make my communication short I beg here 
to refer to only two or three points. The main 
breeding of the house-fly as regards summer 
plagues in towns in this day of motor-cars is to be 
found in domestic and market refuse and the like, 
Now immediate cremation in the district itself must 
follow frequent collections; transference out of 
the said district should be absolutely prohibited, 
Every self-respecting parish should possess its own 
furnace destructor. Disinfecting with carbolic or 
other chemicals to poison the fly maggots is not 
altogether effective; sulphate of iron is perhaps 
the best material for treating stable litter and 
horse-dung before burial, which ordinarily is alone 
no remedy. l 

Remedial measures within the house can, I feel 
sure, be made more satisfactory than was set forth ; 
but I wish more particularly to controvert the 
advice commonly given and appearing often in 
print, as may be read in a popular pamphlet sold 
at the Natural History Museum, that householders 
should keep air-tight or safely closed portable bins 
for dust-cart collection. It may surprise many, 
but a little thought will convince any intelligent 
nature student that a contrary policy is better. 
Every householder’s dust-bin should be open at 
the top and only sheltered by a cover in order to 
exclude rain. Then all the gravid females would 
resort thither and go no further on their egg-laying 
visits. (Domestic dust-bins would thus become 
egg-traps, and the fly progeny would be doomed 
to inevitable destruction. This novel policy of 
dust-bins as traps and cremation opens a new 
prospect of success in fly extermination far beyond 
anything yet effected in the United States of 
America where the subject has been much written 
about. 

No reference was made to the disgusting fact of 
myiasis. Nearly fifty years ago a relative at 
Westminster Hospital consulted me, as I was 
reputed to be somewhat of an entomologist, about 
maggots. observed in the dissecting-room ; he failed 
to get me live specimens for cultivation to the 
stage of mature identification, but I was able to 
certify that these maggots were not the larve of 
the blue-bottle but almost certainly those of the 
common house-fly, Musca domestica ; for certain 
very definite reasons I discredited the possibility 
of their being maggots of the horse’s bot-fly. The 
subject of myiasis in both man and beast has 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


428 


lately come much to the front, and it is stated 
that not one species but some of several genera of 
the order Diptera can adopt this abnormal course 
of breeding. Although such may prove to be the 
case, nevertheless I maintain that the real culprit 
is nearly always Musca domestica, not Fannia 
canicularis, nor even the rarer Muscina stabulans 
which is normally fruitarian or vegetarian. The 
common house-fly exhibits a suspiciously manifest 
partiality for the mere odour of humanity, more 
so than any other of its congeners and associates. 
A very old French encyclopedic work illustrates 
the maggots and flies of Oestrus bovis, of Oestrus 
equi, but only the maggot of a so-called Oestrus 
hominis ; the last figured could well pass as the 
larva of the common house-fly but not as the very 
different larva of the ‘lesser house-fly.” 
G. HURLSTONE Harpy, 


In countries where flies abound, being generally 
hot countries, windows are usually furnished with 
louvre-shutters. These at the same time partially 
darken the rooms and effectually prevent the 
entrance of flies, while admitting the breeze to 
circulate freely through the rooms. I have lived 
for some years in Asiatic Turkey, and was in the™ 
habit of completely excluding flies from my house 
by closing the louvre-shutters during the day. 
In the same way, in India, flies are excluded by 
means of “chicks” (or screens of split bamboo), 
but there is this difference—that the chick is too 
close for the fly to get through, while the louvre- 
shutter is amply wide enough for the fly to get 
through if he chose, but owing to the comparative 
darkness inside he does not choose. The ‘chick ” 
also, in a great degree, prevents the circulation of air. 

While in India I had occasion once to put 
frames, covered with wire netting ł in. mesh, in 
the doorways of bedrooms for the purpose of 
keeping out cats at night, and I found, as indeed I 
atiticipated, that they kept out the flies in the 
daytime as well as the chicks. The-fly will not 
pass through the netting, provided that there is no 
light to be seen through it (such as an uncovered 
window on the opposite side of theroom). The wire 
netting is therefore superior to the louvre-shutter 
in that it does not darken the room, and to the 
chick in that it does not prevent the free circu- 
lation of air, All that is required is a light wooden 
frame, carrying the netting, which is fitted to-the 
window or doorway and is easily removed when 
not required. In hospital wards, which are fre- 
quently, if not generally, long rooms lighted from 
one side, this plan could be easily adopted. It is 
much wanted, asI have seen dying patients unable 
to remove the flies from their eyes. The hospital 
ward must be the most abundant source whence 
the flies pick up whatever disease germs they 
disseminate. When there are windows on both 
sides a netting frame might be fitted to one 
window and a venetian blind (which fulfils the 
purpose of louvre-shutter and would not show the 
light through) on the other. 

H. T. GEOGHEGAN. 
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SHEEP DIP. : 

We observe that in your issue of February 27th, 
under the heading ‘‘Sheep Dip,” you make reference 
to the caustic soda and sulphur mixture recom- 
mended by the Sheep Division of the South 
African Government, and to the protest from the 
wool trade which that recommendation has evoked. 

After stating some of the alleged objections to 
the use of caustic soda and sulphur as a sheep dip, 
you close your comment on the matter by saying: 
“ It has been stated that the arsenical dips, which 
are the ones chiefly employed, are all compounds 
of arsenic and soda; so that the objections to 
alkalines is not necessarily overcome by avoiding 
the ’—caustic soda and—“ sulphur mixture.” 

Weare the manufacturers of an arsenical dip which 
has been on the market now for some seventy-two 
years; moreover, it is the only arsenical sheep dip 
which finds any appreciable sale in South Africa. 
And as your remarks quoted above referred to 
South Africa, it will be clear to you how closely 
they concern us. 

So we ask you to be good ‘enough to allow us to 
state in your columns that no particle of caustic 
soda has ever at any time entered, nor does it 
now enter into the composition of Cooper’s Sheep 
Dipping Powder. 

It is clear, therefore, that the objections urged 
against the use of caustic soda as an ingredient of 
a sheep dip cannot in the least degree apply to 
the preparation commonly known as Cooper’s Dip. 

WILLIAM Cooper & NEPHEWS, 


The remark upon the manufacture clearly 
referred to all soluble arsenical dips used for 
sheep, and not to those of any one country. Soda- 
arsenic compounds can practically be made 
without employing caustic soda, although there is 
reason to believe that use of the hydroxide is not 
unusual. Granting that the result is the produc- 
tion of a composition in which the soda exists 
only in a fully combined form, its original state 
can scarcely be said to matter. Obviously, dipping 
compositions in which there is no free soda are 
not open to the objections, real or imaginary, to 
which those containing free soda are exposed. 

- THE WRITER OF THE ARTICLE. 


THE KASHMIR RAIL AND ROPEWAY 
SURVEY. 

In the Societys Journal of February 6th 
appears an article under the heading “ Engineering 
Notes” purporting to describe our Kashmir aerial 
cable and railway. The facts given therein are, in 
the main, gravely inaccurate. Particularly mis- 
leading is the statement that “the line will extend 
from the city of Baramula, in Kashmir, to Abbotta- 
bad, in the Orash Valley of the Punjab.” No 
decision has yet been arrived at with regard to the 
exact alignment, although we: have completed 
surveys of more than one route, It is well known 
that the Maharaja would prefer the Jummu- 
Banihall-Srinagar route, and this is the route that 

‘we shall probably follow. 
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All the particulars about the length of the spans, 
thickness of the cables, weight of the cars, etc., are 
purely imaginary. 

We would ask you to give this letter the same 
prominence as the original article in the Journal. 

For FORBES, FORBES, CAMPBELL & Co., Ltd., 
M. DE P. WEBB, Manager. 

Karachi, India, March 4th, 1914. 

[The note in the Journal was founded on an 
article published in the Railway Review, of Chicago, 
of November 15th, 1913, a reputable and well- 
informed journal.—ED.] 


GENERAL NOTES. 


RoTHAMSTED ANNUAL ReEport.—In publishing 
the annual report for 1913 on the Rothamsted 
Experiments, the director, Dr. E. J. Russell, draws 


„attention to the fact that the Lawes and Gilbert 


Centenary Fund is not yet closed. The sum of 
£950 has still to be raised before the new 
laboratories, costing in all £1,200, can be built. 
The Development Commissioners have promised 
£6,000 on condition that an equal amount is 


‘subscribed privately. The committee are anxious 


to begin building operations at an early date, but 
cannot proceed until the full amount has been 
obtained. Subscriptions should be sent to the 
Secretary, Rothamsted Experimental Station, 
Harpenden, Hertfordshire. The report describes 
the chief meteorological features of the year, the 
yields obtained from the experimental plots, and 
gives a general account of the work in progress on 
the farm and in the laboratories, where Dr. Russell 
and his colleagues are conducting many important 
researches into soil bacteriology, the food and 
habits of crops, and the weed flora as a reflex of 
the character of soil. In the experimental plots 
the outstanding feature was the extraordinarily 
large crop of barley in Hoos Field. The land had 
been fallowed in 1912, after continuous cropping 
with ‘barley for sixty years, to allow of the weeds 
being removed, and this short rest is believed_to 
have contributed to the result, although the year 
was a good one for barley in all parts of the 
country. The yield of 60 bushels of grain and 
30 cwt. of straw per acre has been exceeded only 
three times since 1861. The wheat on the 
Broadbalk plots gave much better returns than 
in 1912, but the highest was only 28 bushels, 
whereas the yield has twice been as high as 50 
bushels. A number of papers have been published 
during the year by workers at the station. 


Swiss NATIONAL EXHIBITION, BERNE, 1914.— 
The Swiss National Exhibition, which will be 
opened at Berne on May 1st next, promises to be 
a very interesting one, especially with regard to 
the dairy industry, which is so important in that 
country. The fifteen sections into which this 
exhibition is divided includes architecture, textile 
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industries, graphic arts, military, public adminis- 
tration, transports, machinery, fétes, hotel 
industry, horticulture, fine arts, agriculture, 
agricultural machinery, sports, and a Swiss village. 
In a pastoral country like Switzerland much 
space is naturally devoted to the dairy and allied 
industries. The process of cheese-making, purifi- 
cation, filtering, and Pasteurisation of milk will 
be shown on a large scale. A complete dairy with 
hall and garden will be included in this section, 
together with exhibits of the many industries con- 
nected with agricultural Jife, such as apiculture, 
ornithology, tools, and implements, 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— 

APRIL 1 (at 8.30 p.m.).—Her HIGHNESS THE 
RANEE oF Sarawak, ‘‘ Sarawak.” Tue Hon. 
Sır JOHN Cockspurn, K.C.M.G., will preside. 

APRIL 22.—Sir Srpney Les, D.Litt., LL.D., 
Editor of the ‘Dictionary of National Bio- 
graphy,” ‘“Shakespeare’s Life and Works.” 
(Aldred Lecture.) i 

APRIL 29.—C. R. Exock, C.E., F.R.G.S., 
“The Need for a Better Organisation of 
Economic and Industrial Resources.” Lorp 
Miuner, G.C.B., G.C.M.G., D.C.L., LL.D., 
will preside. 

May 6.—A. LupLow Cuaypgn, “Inexpensive 
Motoring.” 

Miss ©. F. Frers, “English Cookery, Old 
and New.” (Date not yet fixed.) 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

APRIL 23.—GrorcE C. Bucuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ Rangoon.” 

May 7. — Sır James M. Dovre, 
“ The Punjab Canal Colonies.” 

May 21.—H. A. Garr, C.8.1L, C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“« The Indian Census of 1911. Ethnography 
and Occupations.” 

COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 

Marcy 31.—Dkz. F. Mouuiwo Pergi, F.I.C., 
¥.C.8., “The Oil Resources of the Empire.” 
Lizvut.-CoLONEL SIR CHARLES pen Oees D.Sc., 
LL.D., will preside. 

May 25 (Monpay).— Magor E. H. M. LEGGETT, 
R.E.,-D.8.0., Managing Director, British East 
Africa Corporation, “ The Economic Develop- 
ment of British East Africa and Uganda.” 

HOWARD LECTURES. 

Wurm ARTHUR Bone, D.Sc., Ph.D., F.R.S., 

Professor of Chemical Technology, Imperial 


K.C.S.I., 
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College of Science and Technology, ‘‘ Surface 
Combustion.” Three Lectures. 


Syllabus. _ 
LECTURE Ill.—Marcu 30.—Surface combustion 
as applied to steam raising in multitubular boilers. 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 


Wiutiiam Burton, M.A., F.C.S., ‘Some Recent 
Developments in the Ceramic Industry.” Three 


Lectures. 
April 27, May 4, 11. 
Cops LECTURES. 
Tuesday afternoons, at 4.30 o'clock :— 
H. PLUNKET Greene, “The Singing of Songs 
Old and New.” Three Lectures. With vocal 


illustrations. 
May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MARCH 30...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8 p.m. (Howard Lecture.) 
Professor W. A. Bone, “Surface Combustion.” 
(Lecture IIT.) 

Farmers’ Club, Whitehall Rooms, Whitehall-place,* 
S.W.,4p.m. Mr. C. 8. Orwin, ° Farm Accounts.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Mr. W. W. Jenkinson, ‘‘ London Before 
the Fire: as Referred to in Sixteenth and Seven- 
teenth Century Literature.” 

Actuaries, Institute of, Staple Inn Hall, Holborn, 
W.C.,5 p.m. Mr. R. R. Tilt, ‘‘On the Treatment 
of the Depreciation in Assets due to an Enhanced 
Rate of Interest.” 


TUESDAY, MARCH 31...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Colonial Section.) 
Dr. F. Mollwo Perkin, “The Oil Resources of the 
Empire.” 

Sociological Society, at the ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8.80 p.m. Mr. 8. K. 
Ratcliffe, “Changing America.” 

Royal Institution, Albemarle-street, W., 3 p.m 
Mr, A. H. Smith, “Landscape and Natural Objects 
in Classical Art.” (Lecture IT.) 

Civil Engineers, Institution of. Great George-street, 
S.W., 8 p.m. Discussion on papers. 1. Mr. T. 
Clarkson, “Some Recent Developments in Com- 
mercial Motor-Vehicles.” 2. Mr. T. G. Gribble, 
“ Comparative Economics of Tramways and Rail- 
less Electric Traction.” 

British’ Decorators, Institute of, Painters’ Hall, 
Little Trinity-lane, E.C., 3 p.m. Annual Meeting. 
8pm. Mr. J. sibthorpe, “ Eighteenth Century 
Dublin.” 

Photographie Society, 35, Russell-square, W.C., 
8 p.m. Mr. C. P. Butler, “ Astronomical Photo- 
graphy.” 

China Society, Caxton Hall, Westminster, S.W., 
8.30 p.m. Mr. R. L. Hobson, “The Potters Art 
in the T'ang Dynasty.” 

Medicine, Royal Society of, 1, Wimpole-street, W- 
Section of Pathology, 8.80 p.m. Laboratory 
Meeting at the Pathological Department, St. Mary’s 
Hospital, W. 1. Dr. Charles Russ, (a) “ Electri- 
cally Induced Changes in Colon”; (b) “Bacili 
in Vivo and in Pure Cultures.” 2. Dr. E. H. 
Kettle, (a) ‘“ New Growths of the Vermiform Ap- 
pendix ” ; (b) “ Diffuse Carctnomatosis of Spleen ” ; 
(e) “ Kidney Tumours.” 3. Dr. H. Warren Crowe, 
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‘“ Method for Testing the Sugar Reactions of 
Bacteria.” 4. Dr. B. H. Spilsbury, ‘Growths of 
the Nervous System.” 


WEDNESDAY, APRIL 1...ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 830 p.m. Her 
Highness the Ranee of Sarawak, ‘“ Sarawak.” 

Naval Architects, Institution of, at the ROYAL 

SOCIETY OF ARTS, John-street, Adelphi, W.C., 
11.30 a.m. Annual Meeting. 1. Address by the 
President. 2. Mr. T. G. Owens, “Some Questions 
Relating to Battleship Design.” 
3 p.m. 1. Mr. W. J. Luke, “Further Experiments 
upon Wake and Thrust Deduction.” 2 Mr. Q. S. 
Baker, ‘‘ Model Experiments on the Resistance of 
Mercantile Ship Forms.” 

Civil Engineers of Ireland, Institution of, 35, Dawson- 
street, Dublin, 8 p.m. 

Public Analysts, Society of, at the Chemical Society, 
Burlington House, W., 8 p.m. 1. Messrs. R. R. 
Tatlock and R. T. Thomson, “On Damage Caused 
to Vegetation by Sulphurous and Sulphuric Acids 
in the Atmosphere.” 2. Dr. J. McCrae, “Abnormal 
Refraction of Milk Serum.” 3. Mr. C. A. Mitchell, 
“Water of Dorton Spa.” 

Japan Society, 20, Hanover-square, W., 8.30 p.m. 
Professor Yoné Noguchi, “ Yoshitoshi, the Last 
Master of the Ukiyoye School.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Colonel P. E. F. Hobbs, “ The Army Service Corps 
of the Territorial Force.” 

Entomological Society, 11, Chandos-street,W., 8 p.m. 

Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Dr. A. ©. Fryer, 1. ‘‘ Nicholas Stone’s School of 
Effigy-Workers.” 2. “Two Effigies attributed to 
Bernini.” 3. ‘The Font in St. Bartholomew-the- 
Great, Smithfield.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Mr. G. 
de Haviland, ‘* Aeroplanes.” 


THURSDAY, APRIL 2...Naval Architects, Institution of, at 


the ROYAL SOCIETY OF ARTS, J ohn-street, Adelphi, 
W.C., 1la.m. 1. Mr. J. T. Milton, “The Present 
Position of Diesel Engines for Marine Purposes.” 
2. Professor W. E. Dalby, ‘‘ Results of Trials made 
on a Small Diesel Engine in which accurate Indi- 
cator Diagrams were obtained by means of a new 
form of Optical Indicator.” 3. Mr. H. Gray, 
‘The Use of Superheaters and Superheated Steam 
in Mercantile Steamers.” 
3p.m. 1. Mr. ©. E. Stromeyer, “ Elasticity and 
Endurance of Steam-pipes.” 2. Mr. W. R. G. 
Whiting, ‘‘ Note on the Foster Strain Meter, and 
some Data obtained therewith.” 3. Dr. K. Suye- 
hiro, ‘Description of a Torsion Meter with visible 
Scale.” 
Royal Society, Burlington House, W., 4.30 p.m. 
Antiquaries, Society of, Burlington House, W., 
8.30 p.m. x 
Linnean Society, Burlington House, W., 8 p.m. 
1. Miss I. M. Hayward, ‘ Plants, natives of 
Australia found growing on the banks of the 
Rivers Tweed and Gala; also seeds from Aus- 
tralian Wool.” 2. Mr. W. C. Worsdell, “ Lantern- 
slides of Cape plants mostly in their native 
habitats.” (Second Series.) 3. Professor E. B. 
Poulton, “ Mr. W. A. Lambourn’s Breeding ' Ex- 
periments upon Acræa encedon (Linn.) in the 
Lagos District of West Africa, 1910-1912.” 4. Mr. 
W. Rushton, “Structure of the Wood of Hima 
layan Junipers.” 5. “Mr. W. B. Turrill, “A 
Contrihution to the Flora of Fiji.” 6. Professor 
C. Chilton, “A new Amphipodan Genus and 
Species (Family Dexaminidæ) from New Zealand.” 
Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 7.30 p.m. Dr. 
L. Guthrie, ‘‘ The Nervous Child.” 


March 27, 1914. 


Chemical Society, Burlington House, W., 8.30 p.m. 
1. Mr. A. C. Dunningham, ‘‘The system: ethyl 
ether - water - potassium iodide - mercuric iodide. 
Part III.—Solutions unsaturated with respect to 
solid phases in the four-component system.” 
2. Messrs. H. McCombie and H. A, Scarborough, 
“ The velocity of saponification of acyl derivatives 
of phenols. Part I.—The velocity of saponification 
of phenyl benzoate.” 3. Messrs. H. D. Dakin and 
H. W. Dudley, ‘‘A general method for the 
preparation of glyoxals and their acetals.” 4. Mr. 
J. G. M. Dunlop, “The action of sulphuric 
acid on p-formaldehyde.” 5. Messrs.*H. King and 
F. L. Pyman, ‘“‘ The constitution of the glyceryl- 
phosphates. The synthesis of a and 8 glyceryl- 
phosphates.” 6. Mr. E. J. Holmyard, “The 
destructive distillation of soil.” (Preliminary 
note.) 7. Mr. H. Housley, “ Addition products 
of nitro compounds and amines.” (Preliminary 
note.) 8 Messrs. F. B. Power and A. H. Salway. 
‘ Dibenzoylglucoxylose, C11H18010 (CO,C,gH;5)., 
H.O. <A natural benzoyl derivative of a new 
disaccharide.” 

Royal Institution, Albemarle-steet, W., 3 p.m. 
Dr. C. W. Saleeby, “The Progress of Modern 
Eugenics.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. R. A. Malby, ‘With Camera and Ruchsack 
in the Oberland and Valais.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. H. G. Brown, 
“ The Signalling of a Rapid Transit Railway.” 

Victoria and Albert Museum, South Kensington, 
S.W., 830 p.m. Mr. A. F. Kendrick, ‘Some 
Sources of Modern Textile Design.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Balneology and Climatology, 5.30 p.m. 
Dr. C. W. Buckley (Buxton), ‘‘ Painful Affections 
of the Shoulder, their Diagnosis and Treatment.” 
Section of Obstetrics and Gynecology, 8 p.m. 
Discussion on “The Need for Research in Ante- 
natal Pathology.” 


FRIDAY, APRIL 3...Naval Architects, Institution of, at the 


ROYAL SOCIETY OF ARTS, John-street, Adelphi, 
W.C., ila.m. 1. Mr. L. Peskett, “On the Design 
of Steamships from the Owner’s Point of View.’ 
2. Mr. P. Y. Brimblecombe, “The Stability of 
Ships in Damaged Conditions.” 3. Mr. A. T. Wall, 
“ Safe Stability and the Economical Use of Water 
Ballast in Ships.” 

3 pm 1. Mr. A. Cannon, “Further Results 
of Research Work in connection with the Post- 
Graduate Scholarship in Naval Architecture.” 
2. Mr. H. E. Wimperis, “ An Instrument for the 
Measurement of Velocity of Roll.” i 

Royal Institution, Albemarle-street, W., 9 p.m. 
Professor Sir J. J. Thomson, “ Further Researches 
in Positive Rays.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. R. Rankin, “Individuality, 
Education, and Reliability : the Trouble with the 
College Man.” 

Electrical Engineers, Institution of (Newcastle 
Section), Hugh Bell School, Middlesbrough, 7 p.m. 
Mr. E. L. Joseph, “ Ozone.” 

Civil Engineers, Institution of, Great George-street, 
8.W.,8 p.m. (Students’ Meeting.) Mr. O. I. Bell, 
“East Stirlingshire Waterworks, and a Note on 
Earthen Embankments.” 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Laryngology, 4 p.m. Discussion on 
“The Intranasal Treatment of Frontal Sinusitis.” 


SATURDAY, APRIL 4...Royal Institution, Albemarle-street, 


W.,3p.m. Professor Sir J. J. Thomson, “ Recent 
Discoveries in Physical Science.” (Lecture VI.) 
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NOTICES. 


HOWARD LECTURE. 

On Monday evening, March 30th, PROFESSOR 
WILLIAM ARTHUR Bons, D.Sc., Ph.D., F.R.S., 
delivered the third and final lecture of his 
course on ‘* Surface Combustion.” 

On the motion of the Chairman a vote of 
thanks was accorded to Professor Bone for his 
interesting course. 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 

Tuesday afternoon, March 31st; Lıeur.- 
COLONEL Sır CuHarues BEDFORD, D.Sc., LL.D., 
in the chair. A paper on “The Oil Resources 
of the Empire” was read by Dr. F. MorLwo 
Perkin, F.I.C., F.C.S. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


EXAMINATIONS. 

The Society’s Commercial Examinations 
commenced on Monday, March 28rd, and 
_ finished on the 31st. 

In London, where the London County Council 
Education Committee have entire charge of the 
arrangements, fifty-one schools (.C.C. schools 
and other institutions) were used as centres. 
These represented 9,000 entries. In other parts 
of the United Kingdom, including all the large 
cities and towns, there were 407 centres from 
which 29,000 entries were received. For the 
first time the Examinations were held at 
Lerwick, in the Shetland Islands. 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


SIXTEENTH ORDINARY MEETING. 
Wednesday, April Ist, 1914; 
Trueman Wood in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Sır HENRY 


Atkinson, Professor Alfred, Montana Agricultural 
College, Bozeman, Montana, U.S.A. 


Crane-Williams, George Harry, 103, Haradamura, 
Kobe, Japan. 

Martyn, Frederick, Saliyamangalam, 
District, India. 


Venables, Harry Goward Philip, 19, Plasturton- 
gardens, Cardiff. 


Tanjore 


The following candidates were balloted for 
and duly elected members of the Society :— 
Boyd, Mrs. T., 27, Roland-gardens, S.W. 


Johnson, Thomas Humrickhouse, M.Am.Soc.C.E., 
619, South Negley-avenue, Pittsburgh, Penn- 
sylvania, U.S.A. 

Lewis, Charles Thomas Courtney, 98, Prince of 
Wales’s Mansions, Battersea Park, S.W. 

Nockolds, Alfred George, F.S.I., Trefeddian, 
Saffron Walden, Essex. 

Onslow, The Earl of, 3, Stafford Mansions, Puking: 
ham-gate, S.W. 

Patterson, Benjamin Gilmore, The Mount Morgan 
Gold Mining Co., Mount Morgan, OEN 
Australia, 

Ravenshaw, Lieut.-Colonel Charles W., Nether 
Priors, Halstead, Essex. 
Sykes, Godfrey Glenton, 
Tucson, Arizona, U.S.A. 
Young, Walter, LL.B., J.P., Manor House, 

Squirrel’s Heath, Romford, Essex. 


Desert Laboratory, 


THE CHAIRMAN said he was extremely sorry to 
say that he had to apologise to the audience for 
a double disappointment. In the first place, the 
Ranee was unable to be present to read her paper ; 
and, secondly, Sir John Cockburn had been 
suddenly taken ill, and was unable to preside. 
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The paper read -was — 


SARAWAK. 


By Her Hicuness Tue RANEE OF SARAWAK. 


aN 


INTRODUCTION. 

The story of Sarawak attracts more attention 
in comparatively new countries, such as the 
United States of America, Canada, and Australia, 
than in England. 

The native element in Sarawak has always 
been the base and strong point of the policy of 
its rulers. 

At the age of twelve the present Rajah entered 
the Royal Navy. In that service he remained 
for ten years, when he obtained his lieutenancy, 
and then received two years’ leave, which the 
Admiralty were glad to grant at that time (about 
1852), as they thought naval officers were of a 
type likely to be of service in the development 
of the colonies and the improvement of native 
states. He then went to Sarawak to join his 
uncle, the first Rajah, with and under whom he 
remained, and consequently had to retire from 
the Navy. 

Speaking of the value of his naval training the 
Rajah himself says :— 

I will admit that my ten years’ service gave me 
what I probably could not have gained from any 
other profession—the advantages of having been 
taught to obey my seniors, and of having been 
disciplined ; and I very firmly adhere to the rule 
that no one can make a successful commander 
unless he has learnt to obey. It further taught me 
those seafaring qualities, which have been so useful 
ever since, of being able to rough it and put up 
with one’s surroundings, the lack of which so 
often makes the men of the present day, in their 
refined and gentlemanly way, not quite suited to 
handle the wheel of a ship at sea or the plough 
on land. 


The task of the first white Rajah of Sarawak 
was enormously difficult, but he worked for 
twenty-six years with a success as remarkable 
as his devotion and abnegation of self-interest. 

When Rajah James Brooke died in 1868, he 
left to his nephew and appointed successor, the 
present Rajah of Sarawak, a peaceful and con- 
tented country, the hearts of whose people he 
had won by studying them, their interests, their 
customs, their peculiarities, and their happiness, 
and to them he gave his life and energy and 
everything he possessed. It was a remarkable 
achievement, and he left to the-country of his 
adoption the “stamp” of his hearts desire. 
Much more than that, he established a pre- 
cedent on which his successor has acted with 
unswerving consistency for the last forty-six 
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years ; it is the stamp of Brooke rule, and so 
long as it lasts all will’ be well with Sarawak. 

The methods of administration introduced 
and established in Sarawak were interesting and 
successful. It is sufficient to say that Sarawak 
has been ruled by the Brookes “for the benefit 
of the people of the country,” and Mr. Alleyne 
Ireland, who was well qualified to form a sound 
judgment, wrote in 1905, after spending two 
months in travelling up and down the coast and 
in the interior :— 

I find myself unable to express the high opinion 
I have formed of the administration of the country 
without a fear that I shall lay myself open to the 
charge of exaggeration. With such knowledge of 
administrative systems in the tropics as can be 
gained by actual observation in almost every part 
of the British Empire except the African colonies, 
I can say that in no country which I have ever 
visited are there to be observed so many signs of a 
wise and generous rule, such abundant indications 
of good government, as are to be seen on every 
hand in Sarawak. 


The fact which is most striking in Sarawak 
is that throughout the long years from 1842 
to the present time, the two white Rajahs of 
Sarawak have spent practically their whole lives 
in this remote corner of Asia, devoting their best 
energies to the prosperity and the happiness of 
their subjects, whilst taking from the country, 
of which they were the absolute rulers, only the 
most modest income. That has been the admir- 
able and unusual “stamp” of Brooke rule, to 
live with the people, to make their happiness 
the first consideration, and to refuse wealth at 
their expense. Nothing could have been easier— 
certainly for the present Rajah—than to live 
at ease in some pleasant Western land, with 
perhaps an occasional visit to Sarawak, and to 
devote to his own use revenues which he has 
spent for the benefit of Sarawak and its people. 
The State is rich in resources, mineral and agri- 
cultural; to many it would have seemed most 
natural to fill the place with Chinese or to grant 
concessions to Europeans. Either of these 
courses would have meant a large accession of 
revenue, and no one would have thought it 
strange had the ruler of the country spent 
whatever proportion seemed good to him on 
himself. Only the people of the country would 
have suffered, but they, probably, would have 
considered that it was perfectly natural, and had 
they thought otherwise it would have made no 
difference, for it is not their habit to complain 
publicly of the doings of their rulers. The 
Rajabs of Sarawak have made ‘the benefit of 
the people of the country ” the business of their 
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lives ; all honour to them for their high purpose. 
That the tradition they have established by 
seventy-two years of devotion, of personal care 
to the affairs of Sarawak, should be continued 
and perpetuated must be the prayer of all who 
love Malays. 

Every one must hope that a departure from the 
Brooke tradition is impossible, and as the matter 
is wholly within the discretion of the present 
Rajah, who knows better than anyone else what 
ig necessary to secure the objects set out by his 
predecessor, and confirmed and secured by his 
own rule, there is no reason to fear for the future 
of Sarawak. Any real man would be proud to 
take up and help to perpetuate so great an 
inheritance. When the time comes, he wili 
remember the words of the first Rajah Brooke, 
“ If it please God to permit me to give a stamp 
to this country which shall lest after I am no 
more, I shall have lived a life which emperors 
might envy,” and he will begin his rule with 
the knowledge that his predecessor spent his 
whole life in making good the promise of those 
words. 

Position OF RAJAH AND PEOPLE. 


It might be interesting to explain, as briefly 
as possible, the position which the Rajahs and 
their people occupied in that great concern we 
now know under the name of the British Empire. 
When the first Rajah Brooke undertook the 
government of the country, he did so, as he 
thought, temporarily, imagining that the British 
Government would in time take the country 
under its protection. Apparently the British 
Government was not anxious to increase its 
responsibilities in the Far East, so that for 
years the first Rajah struggled on protecting 
his people unsupported and alone. One im- 
portant fact to be remembered is that ever since 
the Brooke dynasty has existed in Sarawak, only 
in very few instances have the forces of the 
British Empire been required to help the two 
Rajahs and their government against their 
enemies, although these were the enemies of the 
world at large, for it was only in expeditions 
against pirates who swept those seas, thus 
hindering commerce, that British guns came 
to the assistance of the white Rajahs. 

Here was a country come suddenly into 
existence, with all the paraphernalia of a gocd 
government, with its Ministers, its Courts of 
Justice, its safety for life and commerce, all in 
English hands, and owned by private indi- 
viduals. Communication was slow in those 
days, and the real position of the rulers and 
their- people was only known to very few and 
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inquiring minds amongst the élite of English~ 
speaking people. The Rajahs were, individually, 
subjects of the British Crown, and, despite 
their belonging to an old and very much 
respected English family, they had few friends 
at the English Court to push forward their 
interests. 

The full recognition of Sarawak as an inde- 
pendent State by England cccurred in 1863, 
whilst Lord Palmerston was Premier and Lord 
John Russell, Secretary for Foreign Affairs. It 
was then that the first English Consul was ~ 
appointed to Sarawak as a formal acknowledg- 
ment of its independence. Warships calling at 
Kuching saluted the Rajah’s flag with twenty- 
one guns, so that’ within his own country the 
Rajah was acknowledged by the British Govern- 
ment as an independent’ruler. Tne first Rajah 
died five years after the appointment of the ° 
Consul, for it will be remembered that the 
present Rajah succeeded his uncle in 1868. 


DESCRIPTION OF THE COUNTRY. 


Sarawak is a land of mountains, of trees, and 
of water. Steaming from"Singapore cn your way 
to Kuching, you enter a great crescent-shaped 
bay called Datu. Tae most important rivers of 
Sarawak flow into this bay. At its southern 
end stands Tanjong Datu, rising to a height of 
700 ft.; and across sixty miles of sea in a 
northerly direction, almost opposite to this 
green cliff, is Tanjong Sirik, from whence the 
low and sandy coast runs in an almost straight 
line as far as Brunei. Harbourless and unpro- 
tected, this coast is lashed by the surf during the 
north-east wind from September to the end of 
March. During the south-west monscon, which 
blows for the remainder of the year, fairer 
weather pervails, making easier communication 
between these river mouths and the rest of the 
world. 

If you approach Sarawak in the early morning, 
you can see from the deck of the steamer cobalt 
blue mountains hanging baseless between earth 
and sky. Mists, white as snow-wreaths, encircle 
their wooded peaks only to melt away at the 
first rays of the sun, and return to the land in 
refreshing showers later in the afternoon. 

Toe river-banks are lined with Nipa palms 
and mangroves. At low tide you can see the 
mangroves standing on trestles of black woody 
roots. 

Malays and Milanoes have their settlements 
on or near the coast, within reach of the tide. 
Malays are expert fishermen, and excel in boat- 
building. 'Faey are Mohammedans and are the 
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most civilised of the Rajah’s subjects. Land 
Dyaks dwell amongst the mountains and hills 
south of Kuching; Sea Dyaks frequent the 
Batang Lupar, Saribas, Kalaka, and the Rejang 
Rivers; Kayans live more inland. ‘The Chinese 
immigrants have éettlements all over the prin- 
eipality. The different tribes hold themselves 
entirely aloof from one another; one never 
meets with Dyaks residing in Malay settlements, 
or vice versa, nor do the Chinese build among 
people of an alien race. 

There are flowers in profusion, but they are 
mostly hidden in the hearts of virgin forests. 
The purple blossoms of the lagraes-tremia, the 
golden cups of thé allamanda, scarlet rhodo- 
dendrons, and convolvuli, mauve and pink and 
white and yellow, sometimes star with flashes 
of colour the river-banks more inland; but 
orchids, pitcher plants, and flowering parasites 
are generally entangled and hidden in the 
branches of forest trees; for, like “everything 
lovely, delicate, ‘and perfumed, these have to be 
diligently sought for before a closer acquaintance 
can bë made. 

ANIMALS. 


There are certain animals in Sarawak, very 
little mentioned by travellers, with which human 
beings are always surrounded. These are the 
lizards which run up and down the walls of all 
houses in the tropics. They are light grey-green 
in colour, make a funny little noise, and on this 
account the natives call them “ chik-chaks.” 

Snakes are the most beautiful creatures one 
can possibly see, and they are not nearly so 
deadly or so dangerous as people seem to think. 
The most deadly snake in Sarawak is the much- 
feared hamadryad. Its dangerous character 
comes from its very virtues. Whenever ahama- 
dryad is laying her eggs, her mate looks after 
her safety, and resents the presence of any human 
being within yards of where she has her nest. 

Although beasts of prey, such as tigers, 
panthers, etc., are unknown in Sarawak, the 
most dangerous reptile in the country is without 
doubt the crocodile. The danger to the inhabi- 
tants of Sarawak from crocodiles lies in the 
fact that the people go about from one house 
to another on the river-banks in very small 
eanoes, which only hold one person. Sometimes 
a canoe is so small you can hardly see its wooden 
sides, and its solitary occupant appears as 
though he were sitting on the water paddling 
himself along. Both men and women are very 
skilful in the management of any craft on these 
rivers; and, despite the fact that crocodiles 
often with a swish of their tails knock the boats 
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in the air, and seize the cccupants as they fall 
back into the river, paddle in hand, the people 
seem quite indifferent to the risks they run in 
these small canoes. 

A great deal of etiquette has to be observed 
after the capture of a crocodile in Sarawak- 
As it is being towed a captive to its place of 
execution, the process to be observed requires 
that it should be first brought to the Rajah, 
and until it is safely landed in the Rajah’s 
garden the most complimentary speeches are- 
made to it: “ You are a Rajah”; “ You must 
come and see your brother”; `“ You are the 
light of the day”; ‘‘ You are the sun and moon 
shining over the land,” etc. These flattering 
remarks are made by the captors as they drag 
the huge scaly thing to its doom. The Rajah 
having passed sentence, the reptile is dragged 
off to be killed by having its head cut off. 

Another interesting animal in Sarawak is the 
buffalo. These animals are tiresome when they 
come into contact with Europeans. In fact, they 
are dangerous to meet, should they be unccn- 
trolled by natives. Natives, apparently, can do 
what they like with them. They never ill-treat 
the animals, but talk to them as though they 
were human; this treatment makes the beasts 
tame and easy to manage. 


GOVERNMENT OF SARAWAK. 


It has been widely recognised that Sarawak 
provides a most notable example of beneficent 
administration of the affairs of a population in 
a lowly state of culture by representatives of 
our Western civilisation, Among all such 
administrative systems that of Sarawak has 
been distinguished, not only by the rapid 
establishment of peace, order, and “& modèst 
prosperity; with a minimum output of armed 
force, but especially by reason of the careful 
way in which the interests of the native popula- 
tion have constantly been made the prime object 
of the government’s solicitude. 

The principles according to which the govern- 
ment has been conducted cannot be better 
expressed than in the following words of the 
present Rajah. Writing in the Sarawak Gazette 
of September 2nd, 1872, he observed that a 
government such as that of Sarawak may 
“ start from things as we find them, putting its 
veto on what is dangerous or unjust, and sup- 
porting what is fair and equitable in the usages 
of the natives, and letting system and legisla- 
tion wait upon occasion. When new wants are 
felt it examines and provides for them by 
measures rather made on the spot than imported 
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from abroad; and, to ensure that these shall 
not be contrary to native customs, the consent 
of the people is gained for them before they 
are put in force. Tne white man’s so-called 
privilege of class is made little of, and the rules 
of government are framed with greater care 
for the interests of the majority who are not 
European than for those of the minority of 
superior race.” 

Tae government of the pagan population, 
comprising as it does so many tribes of diverse 
customs, languages, and circumstances, has 
presented a more varied, and, in many respects, 
a more difficult problem. But the same prin- 
ciples have been everywhere applied in their 
case also. The backbone of the administrative 
and judicial system has been constituted by the 
small staff of English officers carefully chosen 
by the Rajah, and increased from time to time 
as the extension of the boundaries of Sarawak 
opened new fields for their activities. During 
recent years this administrative staff has 
counted some fifty to sixty English members. 

From every point of view, few countries offer 
such facilities and advantages for missionary, 
work as are found in Sarawak. So long as 
Mohammedans are not tampered with there is 
no spirit of antagonism to Christianity. Converts 
are exposed to no persecution, scorn, or even 
annoyance. By becoming Christians they do 
not lose caste, or the respect of their people. 
The lives and property of missionaries are abso- 
lutely safe wherever they may choose to settle, 
and, more, their coming will be welcomed. 


CONCLUSION. 


Sarawak is coveted by powerful and aspiring 
financiers. Under the control of business men 
not harassed by sentiment or tied by compas- 
sion, the present happiness and prosperity of 
Sarawak and its natives would soon become a 
thing of the past. A little touch of the sweating 
system—and only a little—with free sale of 
land, and Sarawak might pay cent. per cent. to 
„its shareholders were it turned over to a parent 
syndicate of financiers bent on dividends 
through the exploitation of the natives. To 
succeed in their design, all that is required 
is the conjunction of a complacent Colonial 
Secretary and an absentee Rajah. 

The practice and tradition of the Brooke 
dynasty resident in Sarawak is to enforce justice 
and acquire the confidence of the people. The 
revenues are collected from just sources, not by 
the sale of land to companies and capitalists. 
The land that belongs to the people is reserved 
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for the people. Sarawak is neither governed on 
commercial nor on sentimentalist lines. The 
ruler, it is true, stands no nonsense from his 
subjects, neither will he suffer any injustice to 
be inflicted on the humblest of his people. While 
the Rajah lives there is not much fear of any 
government hand and glove with aspiring capi- 
talists getting their fangs into the throat of 
Sarawak. When the Rajah is dead, how is the 
Brooke tradition to be maintained ? 

Tf the speculators who are ravening for the 
wealth of Sarawak are to be held at bay, there 
is only one means by which this can be done. 
The signature and publication of a political will 
by the present Rajah and accepted by the King 
will alone ensure for the people of Sarawak the 
rule of a resident Rajah of the Brooke family 


imbued with the Brooke tradition and supported 


by a council of strong men in London, deter- 
mined that the good of the country shall be their 
only consideration. 


DISCUSSION. 


MAJOR-GENERAL Siz THomas PrERrRott, K.C.B., 
said he was afraid he could add nothing to the paper, 
as, although he was for some years at Singapore, he 
had never gone across from there to Sarawak. 
Everybody knew, however, what excellent work 
the Rajah had performed, and what an extra- 
ordinarily strong ruler he was, with the result that 
everything was carried out smoothly and well. 
The Rajah was,of course, an autocrat, and knew 


how to keep the people both contented and in 
order. 


THE CHAIRMAN, in proposing a vote of thanks 
to the Ranee for her interesting communication, 
remarked that when a small boy he had been 
introduced to the first Rajah, Sir James Brooke, 


“by his school-fellow Sir James’s godson, James 


Brooke Templer, now the well-known authority 
on aeronautics, Colonel Templer; and he (the 
Chairman) still retained the impression of a 
dignified and kindly person. Since that occa- 
sion he had always had a certain interest in 
the Brookes, and in that wonderful work which 
they had done in their distant island. The deeds 
of Rajah Brooke had always seemed to him to be 
more fitted for the sixteenth century than for 
the present prosaic days. It was more the sort 
of work which would be expected of a contem- 
porary of Drake or Raleigh, to go and take 
possession of part of an island inhabited by 
barbarians, to settle down there, to make a 
civilised State of the place, and to hold it as his 
own. There was certainly no other man of our 
own time, of this or of any other country, who had 
done anything of the same sort. It was a very 
remarkable feat, and one of which the country 
might well be proud. -It was almost stranger still 


r 
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to, think.that the little piece of territory had never 
been annexed by any great. nation; it still retained 
a queer independent sovereignty of its own.. It 
was patronised by England, and, he supposed, pro- 
te¢ted by her. What would happen if some other 
country desired to take it he did not know; he pre- 

sumed England would interfere. Anybody who 
‘bad been in Borneo or Malaya knew the excellent 
and sensible manner in which the Brookes ruled 
their little territory. For. himself, speaking igno- 
rantly, he could not help hoping that some way 
would be found by which such a remarkable 
family would be enabled to continue their useful 
work of civilising and spreading progress into 
'a distant corner of the world. He again expressed 
-his extreme regret, which he was sure he felt 
personally much more than any other person in the 
room, that the Ranee was prevented -from adding 
her presence to that interesting paper, and also that 
_ Sir John Cockburn should have been struck down 
by an iliness—not very serious, but rather trouble- 
some — just at the moment when he specially 
wanted his assistance. 


The vote of thanks having been carried, the 
meeting terminated. 


ORIGIN AND GROWTH OF THE SMALL- 
FRUIT INDUSTRY IN THE PROVINCE 
OF ONTARIO, CANADA. 

IBy A. W. PEART, B.A., 


Ex-President-of the Ontario Fruit-Growers’ Association, 


~ 


_ In many of the gardens of this province 
fifty years ago were to be found strawberries, 
blackberries, red and black currants, and goose- 
berries. In Lincoln, Wentworth, Halton, and 
Peel Counties strawberries were grown and 
sent to market. Near the cities and large 
towns some currants, gooseberries, and rasp- 
berries were also raised by market gardeners. 
It is estimated that, all told, there were at that 
time in the province sixty to seventy-five acres 
of small fruits grown for sale. l 
Ata meeting of the Fruit-Growers’ Association 
of Canada (now Province of Ontario), held in the 
City of Hamilton on July 19th, 1861, a committee 
“was appointed to prepare a series of. questions 
in relation to fruits, to be sent to agricultural 
and horticultural societies and prominent men 
throughout the country. Basing their report 
on the large number of replies received, the 
committee found that ‘there is no part of our 
province, however severe the climate, where 
the settler may not enjoy some varieties of 
most delicious strawberries, gooseberries, and 
currants,’ and further, ‘to these may, no 
doubt, be added the black cap raspberry.” 
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- Thus, fifty years ago there was born in the 
Province of Ontario an infant industry, a child 
of Pomona, the birth being subsequently duly 
registered and BccESatSe: by the Fruit-Growers’ 
Association. 

In -1869 sixty acres of strawberries were 
reported to be fruiting around Oakville, and 
the . prospects were so good that the acreage 
had been increased to two hundred; and in one 
day 400 bushels ‘had been shipped to Toronto 
and Montreal: There were also nine acres 
of: strawberries near Georgetown and several 
acres of raspberries near Oakville, while other 
favourable localities in the oa were making 
similar progress. j | 

The tariff imposed on- fruits in 1878 en- 
couraged the struggling grower, placed the 
industry on a firmer basis, and made prices 
more stable, - 

- During the period: 1879-1889 ie acreage of 
small- fruits increased -very rapidly, especially 
-in- strawberries, raspberries, and currants. 
Blackberries- and- gooseberries ` were also 
cman ‘to challenge -the attention of the 


e grower. - 


The following decade, 1889-1899, was marked 
This 
was- due partly to over-planting and conse- 
quent over-production, and partly to the great 
trade - depression; which was. continental in 
character.- Small-fruit- plantations were all 
but: neglected; and even growers on a large 
scale- were only able -to Ene a very narrow 
“margin of profit. - 

Towards the close of the century, however, 
the canning factories and a few far-seeing and 
progressive dealers began to relieve the con- 
gested markets by'a better system of distribution, 
and a reaction set in. 

The next period, which extends to the ai 
time, has enjoyed good prices and seen a sub- 
stantial growth of the area of. small fruits. In 
addition to the increasing demand of the rapidly- 
growing cities and towns for fresh fruits for 
immediate consumption, an important factor 
in.supporting prices is the large demand of the 
jam factories, which annually absorb thousands 
of cases of strawberries and raspberries, as well 
as other fruits. These, with-the constantly in- 
creasing number of canning factories, create a 
healthy demand which consumes probably 
one-third to one-half of the strawberries and 
raspberries under cultivation in the province. 
Co-operative fruit organisations also strengthen 


. our nearby. markets by-shipping fresh fruits to 


our new provinces in. the West. 


À 
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The estimated acreage of small fruits in the 
Province of Ontario in 1918 was :— 


Acres. 

Strawberries . . 11,500 
Raspberries . 6,000 
Currants . 3,000 
Blackberries . 3,000 
Gooseberries . 1,500 
Total . 25,000 


The estimated capital invested in the above 
was $8,750,000. 


[Norz.—Estimated acreage of fruits in the 
Province of Ontario, Canada : — 


Acres. 
Apples. . . . . . 252,657 
Pears, plums, peaches, cherries, 
and quinces. 50,531 
Vineyard 11,586 
Small fruits 25,000 . 
Total . 339,774 
Estimated capital invested in the fruit industry, 


$80,000,000. | 

As time goes on fruits have multiplied, and 
there are scores of varieties of small fruits 
claiming recognition, some of them having real 
merit. The sifting of these was the purpose of 
the Fruit Experimental Stations, established 
throughout the province in 1895-6. 

In the evolution of the industry new problems 
are constantly confronting the growers: the 
variety best adapted to a certain soil and 
locality ; proper care, cultivation, and pruning ; 
how to dispose of injurious insects and fungi; 
lowering the cost of production, and finding 
good markets. These and many other questions 
are perpetually pressing for solution. 

The outlook appears promising. A better 
system of distribution, the increase of popula- 
tion in our towns and cities, and the advancing 
tide of immigration towards our North-West, are 
creating a demand for our fruits, both fresh and 
canned, the potentialities of which are practi- 
cally as unlimited as the vast acres of virgin 
soil that are yet unpeopled. 

Such is the brief record of the birth and 
infancy of the small-fruit industry in Ontario. 
Are we not warranted in looking forward to a 
promising and vigorous manhood ? 


STRENGTHENED GLASS. 
Considerable ingenuity has been expended on 
the production of the combined sheets of glass and 
celluloid which are now being extensively used for 
the wind-screens of motors. A sheet of celluloid 
is cemented between two sheets of glass, which 
may be either plate- or sheet-glass. Complete 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


435 


adhesion is secured by considerable pressure, and 
the result is a product which it is difficult to break 
and seems impossible to shatter. A heavy blow 
with a hammer applied to one of the combined 
sheets splinters up the glass on the side struck, 
but has little, sometimes no effect on the back 
sheet, and the fragments are all held in position by 
the celluloid sheet to which they are cemented. 
It is stated, apparently with truth, that the 
material is a certain preventive of the dangerous 
accidents which occur when a rider in a motor-car 
is flung violently against a window or wind-screen. 

The drawbacks to the extensive use of the 
material are its cost and the moderate size in 
which it can be made. The size of the combined 
sheets is limited to twenty-four inches in one 
direction and to fifty-eight inches in the other, 
This depends upon the size of the celluloid which 
can be obtained, but as celluloid is now manu- 
factured in continuous rolls there is practically no 
limit to its length, and there seems no reason why 
the width should not be increased to any necessary 
extent. 

It is suggested that the material is applicable for 
glazing pictures, for showcases in which valuable 
articles are exhibited, and for other similar pur- 
poses. It may apparently be taken as certain that 
a sheet of the material in front of the Rokeby 
Venus would have defied at all events for a con- 
siderable time, the attack of any lunatic or 
anarchist seeking to injure the picture. 

It is said that very much greater strength is 
obtained when the number of sheets of glass and 
celluloid is increased, and that the material is then 
suitable for such purposes as ship’s deck lights, 
port lights, etc. 

As at present manufactured, the diminution of 
transparency seems to be inconsiderable, the cellu- 
loid being almost, if not quite, white. 


LIGHTNING CONDUCTORS AND 
THEIR TESTS.” 


LIGHTNING DISCHARGES., 

The generally accepted opinion is that lightning 
discharges are of two distinct kinds, named by 
Sir Oliver Lodge the “A” flash and the “ B” flash 
respectively. The“ A” flash is simple in character 
and consists of a discharge between an electrically- 
charged cloud which is approaching the surface of 
the earth without any intermediate cloud inter- 
vening. The path of the “A” flash is more or less 
prepared by the electrostatic conditions of the case, 
and it is said to strike pointed conductors. in 
preference to others. 

The “ B” flash is a disruptive discharge of great 
suddenness, and arises where another cloud inter- 
venes between the cloud carrying the piimary 
charge and earth, the two clouds acting like 4 
condenser. The Lightning Research Committee 


ee ee SB eee 

* Extracted from a paper read by Mr. Frederic H. Taylor, 
Assoc. M.Inst E.E., Assoc.M.Inst.M.E., before the J unior 
Institution of Engineers, on March 13th, 1914. f 
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“of 1905 reported that “ when a discharge from the 
upper cloud takes place into the lower cloud the 
free charge on the earth side of the lower cloud is 
suddenly relieved, and that the disruptive discharge 
from this to the earth takes such an erratic course 
that no series of lightning conductors of the then 
hitherto recognised type suffice to protect the 
building.” 

It should be noticed that flashes of the simple 
“A” type are subject to what I would call 
“ splashes,” or, as some authorities- call them, 
“lateral discharges.” In a case I know of in 
South Africa, the verandah (or as it is there called 
the “Stoep”) has several electric light cord 
pendants. These are continually failing. This 
failure is not due to attack by rain or moisture, 
but my own feeling is that miniature lightning 
discharges are responsible. Š 


SILENT DISCHARGES. 


Lightning discharges are sometimes quite silent, 
and being so may pass unobserved. I well remem- 
ber some overhead electric lightning conductors 
erected under my supervision in the grounds of a 
building placed on very high ground on the 
outskirts of one of our home counties. I had 
lightning arresters attached to these where they 
entered the premises. Curiously enough during 
the first summer, although several severe storms 
occurred, nothing observable happened. During the 
second summer, however, when everyone agreed 
that no storms had been noticed, one after another 
my lightning arresters gave evidence of having 
received discharges—apparently silent ones, 

Lightning is stated by many authorities to act 
” like weak human nature, and to select the path of 
least resistance. But what forms the path of least 
resistance—the lightning alone decides. i 


THE PROTECTION OF BUILDINGS FROM 
LIGHTNING. 


Protection against the “A?” type of flash is 
fairly easy, and it is considered that the ordinary 
system of conductors, when properly constructed 
and maintained, is reasonably safe. Discharges of 
the “B” type involve more complex treatment, 
and in the words of the Lightning Research 
Committee, 1901-5, “ absolute protection can only 
be assured by a complete wirework enclosure, in 
fact, of the nature of a bird-cage.” In any case, 
the extent to which a building shall be protected 
and the cost of such protection, usually has to bear 
a certain relation to the importance and the first 
cost of the building itself. Unfortunately, the 
lightning-conductor work of most buildings is 
treated with an indifference as dangerous as it is 
unjustifiable. The specification for a building 
costing perhaps £10,000 to £12,000 will sometimes 
dismiss the whole matter by merely stating “allow 
£10 p.c. value for lightning conductor.” With 
such a delightful amount of detailed description 
it is not surprising that any sort of job forms that 
so-called lightning-conductor system—often put 
up by people quite igaorant of the work, and 
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utterly careless of the possible consequences of 
their ignorance.. It is indeed regrettable that 
insurance companies have not so far, by united 
action, found it possible to insist upon both 
adequate protection and maintenance. A public 
building which cost £125,000 to erect came under 
my care. On examining and testing the lightning 
conductors I found each one absolutely useless as 
well as being a definite source of danger. 


PARTS, AND DESIGN OF LIGHTNING-CONDUCTOR 
SYSTEMS. 


Briefly put, any lightning-conductor system 
comprises:—(1) The air terminal consisting of 
what is called the “ elevation rod,” the top of which 
is provided with one, three, four, or even five 
points ; (2) the conductor, from the elevation rod 
to the ground, with branch conductors from other 
parts of the building, or from the metal work of 
the structure, such as gutters, stack-pipes, metal 
roofing, etc. ; and (3) the earth connection. 


METAL USED. 


The metal most commonly, in fact almost 
universally, used is copper, in the form .of copper 
tape from say ldins. by $in., down to 4 in. 
by 4 in. Iron is electrically efficient but is 
more subject to corrosion and not so easily fitted 
into position. As to the design of the conductor 
system, this can only be settled when the design 
of the building, including its chimneys, turrets, 
gables, ridges, roofing material, etc., is known, 
and some consideration must also be had for its 
general situation. For rough guidance, however, 
a few general first principles may here be given :— 


1. Conductors should run in as direct a line to 
earth as possible. Some persons prefer to keep 
them a certain distance from the wall. This has 
the advantages of avoiding an accumulation of dirt 
and also avoiding sharp bends when crossing over 
cornices, etc. 

2. Vertical rods should preferably be connected 
by horizontal conductors fixed to ridges or other 
suitable part. 

3. Roof metal-work, etc., should be connected to 
the system. 

4, Chimneys should be protected as being specially 
liable to be struck, owing of course to the column 
of hot gases which are good conductors, the carbon 
lining to the chimney in the form of soot and the 
mass of metal-work at the base, in the form of a 
stove. 

5. Any joints in conductors should be both 
soldered and screwed together. 

6. Conductors should be kept as much away from 
interior gas pipes or electric pipes, etc., as possible. 

7. Similar metals should be used throughout, 
i.e. the holdfasts should be of gunmetal, and screws 
or rivets, etc., of copper. 

8. Long runs along ridges, etc., should preferably 
have more than one elevation rod, say at least one 
at each end, several short points along a ridge 
being better than a few tall ones. ; 
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EARTH CONNECTION. 


The earth connection of any lightning - con- 
ductor system, however simple that system may 
be, is of the very utmost importance, and if 
it be inefficient the whole system may be re- 
garded more as a danger than as a protection, 
The matter of obtaining a good earth connection 
is mainly a question of surface contact between 
the conductor and moist earth. A moderate 
amount of resistance (ohmic resistance) is not 
harmful, in fact may be otherwise. The mere fact 
of taking the conductor into moist earth, or even 
into water, does not necessarily form a good earth 
connection unless there is a considerable area of 
contact. The usual method of forming an earth 
connection is by means of a copper plate. The 
thickness is not important provided it is sufficient 
to withstand oxidisation. A plate measuring 30 ins. 
by 30 ins. by 3 in. would be more efficacious than 
one 12 ins. by 12 ins. by 4 in., although the latter 
gives 72 cubic inches of copper as against 56 cubic 
inches of the former. The copper tape conductor 
should be well connected to the plate, preferably 
riveted as well as soldered, and the soldered joint 
pointed over to retard electrolytic action. Many 
people bury the plate horizontally, personally I 
always make the interment vertically. The earth 
connection should always be kept well away from 
the building and also well away from gas-mains. 

It is absolutely necessary that the earth con- 
nection should be kept fairly moist so as to allow 
the resistance to remain moderate in value. 

It is usual to bury a quantity of broken coke or 
cinders with the plate, with a view to retaining the 
moisture. If either material be used it must be 
thoroughly washed so as to get rid of any sulphur 
present which would destroy the copper. There 
are of course cases which sometimes arise where 
to bury a copper plate in the ground is to invite 
certain failure. In the neighbourhood of certain 
factories (tar or creosoting works, etc.) the soil is 
found saturated with ammonia, which is destructive 
to copper. 

To facilitate discharge into the general mass of 
earth saw-tooth points to the plate are sometimes 
used. A special type of earthing plate adopted by 
the L.C.C. is to the following specification :—‘‘ To 
be of copper 34, 8.W.G. tape riveted and soldered 
the full length of the plate, joints washed of acid 
and protected by thick coat of tar. Hach plate to 
have four rows of triangular tongues formed out of 
the plate itself{—two rows of six and three inner 
rows of five each so that tips of tongues in adjacent 
rows point in opposite direction, each tongue being 
3 ins. long and tapering from 2ins. to a point. 
Tongues to be bent at right angles and to point 
upwards when the earth-plates are laid in position.” 
The loose earth or wood charcoal to be filled in 
and well rammed on top of the plate. This plate 
possesses the characteristics of the one proposed 
by Sir Oliver Lodge in connection with Elan 
Valley Waterworks. 


The difficulty of keeping the earth connection 
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moist is in some cases a very real one—of course 
if a pond, lake, or river can be utilised it is 
excellent, provided the plate is kept free from 
mechanical injury, and that you do not one day 
find yourself with only the end of the tape left. 
In order to facilitate the provision of a proper 
earth terminal the patent tubular earth has been 
designed by Mr. Killingworth Hedges, M.Inst.C.E., 
M.I.E.E. This mainly consists of three parts; the 
upper for connecting to the copper tape or cable, 
and also to a rain-water pipe; the lower end, 
which forms the actual earth and which is fitted 
with a steel spike for driving into the soil, anda 
removal cap for marking the position of the earth 
in the ground. 


WATER-PIPE EARTHS, 


It not infrequently happens that the earth- 
plate originally installed on a job has failed, and 
that for various reasons another cannot be sunk. 
In this case a live water-main makes an excellent 
and a lasting earth contact, care being taken of 
course that the connection between the tape and 
the pipe is properly made. Such connection will, 
of course, be external to the building. 


TESTS. 


The inspection and testing of a lightning con- 
ductor after it has once been installed is mostly 
conspicuous by its absence, and this is undoubtedly 
the cause why accidents from lightning are often 
reported to have occurred to buildings that have 
been believed to be protected by conductors. It 
is not simply a case of “out of sight—out of 
mind.” It is open neglect. The reasons which 
call for regular inspection and test are obvious. 
The air terminals are the most exposed part of 
the structure and acted on by wind and weather, 
and additionally, in towns, by uncertain and 
corrosive impurities in the air; the air terminals 
cannot be made unduly large without being 
unsightly; very acute bends in the tape are 
often most wrongly insisted upon—purely for the 
sake of appearance—which seems to count for 
more than safety; decay of the earth-plate may 


arise when least suspected, and particularly dis- 


connection just above the ground line. 

The tests which should be made should show 
the conductor to bə continuous from air to earth, 
and to possess a sufficient lowness of resistance to 
earth, so that it may be considered reasonably 
safe for conducting away a discharge into the 
earth. 

Methods of testing I will divide under two 
heads:—(a) The bell test which merely shows 
continuity or otherwise; and (b) measurement of 
resistance test. The first method is of little or 
no service whatever, though it is useful as a 
preliminary. The measurement of resistance is 
mostly made by some form of Wheatstone bridge, 
the most usual, perhaps, being an ordinary P.O. 
bridge worked with a few dry cells. People who 
only test jobs situated right out in the open 
country swear by this method. If they had to 
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test in a very congested town district, as, for 
instance, in some parts of London, they would 
then swear at it. The prevalence of “earth 
currents,’ due to countless telephone and similar 
circuits, has, within my experience, made this 
type of apparatus very troublesome, and in some 
cases impossible to work with. 

A modification of this apparatus is the ‘‘ Magneto- 
inductor Bridge,” manufactured by Siemens Bros. 
& Co., Ltd., and by their courtesy I am able to 
show you the complete set to-night. I have it 
connected up with a dummy resistance which 
serves as a lightning-conductor circuit, and I 
will shortly show it in operation. The hand 
generator provides us with an alternating current 
which overcomes the difficulty experienced with the 
ordinary arrangement of P.O. bridge and battery. 

Before showing it I would like to refer to 
another method I have used with great success 
in congested districts infested with earth currents. 
That is to pass a good current (measured) through 
the conductor and earth, and, observing the drop 
in volts, calculate the resistance from the known 
quantities. For this purpose I have used a 4-volt 
accumulator good enough for any discharge up 
to say 60 or 70 amperes. In this way you can 
readily obliterate other people’s earth-currents, 
and thus carry out reliable tests. ' 


THE GREAT ARTESIAN BASIN 
OF AUSTRALIA. 


Presumably readers of the Journal are acquainted 
with the geological conditions by which artesian 
wells are supplied—an impervious stratum overlying 
a pervious one, and the latter cropping up more or 
less completely around the former and at a higher 
level. The rainfall penetrates the porous stratum 
where it reaches the surface, and, sinking below to 
its lowest levels beneath the central basin, tends to 
rise to the level of its origin, if not impeded by 
the overlying impervious layer. If a bore-hole is 
pierced through the latter, the water is released 
and spouts upwards, forming a fountain as high as 
its origin, modified by the resistance of the air. 
There are examples quite close to the place of issue 
of this Journal, namely, those of Trafalgar Square, 
London, and there are many others in all parts of 
the world. The name ‘artesian’? comes from 
the first wells of the kind being supposed to have 
been sunk in Artois, but, like many other so-called 
modern discoveries, it appears that the Chinese 
were first in this particular field. It is hard to 
believe that they anticipated the modern world in 
the knowledge of the science of geology, on which 
artesian work depends, but their faith in the 
results of their borings would almost seem to prove 
it. Their boring tools were of the most primitive 
character, and, of course, only shallow wells, sunk 
at avery slow pace, were possible; but their faith 
and persistence were illustrated by what has been 
said of the work extending over generations—that 
is to say, one Chinaman would begin a well, and 
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work at it more or less during intervals of his life, 
his son continuing it during his, and water being 
eventually struck by the grandson. 

The largest of all artesian basins is that in the 
eastern half of Australia, and it has been brought 
into prominence recently by the discovery of a 
serious falling off in the supply, and the appoint- 
ment of a conference of geologists and engineers 
from all the States, with the object of discovering 
the cause, in view of arresting the decline in the 
output. This report is now published, and contains 
a vast amount of information, both on the general 
subject and the special one before it. The basin 
is very roughly of the shape of England, narrow at 
the top, where the Gulf of Carpentaria, at the 
latitude of 18° south, takes the place of Scot- 
land, and broad at the bottom, at the latitude of 
about 32° south; but the basin largely exceeds 
this country in area, being about a thousand miles 
maximum length north and south, and about the 
same east and west, the similar measurements of 
England being little more than a quarter of these 
dimensions. The intake surface beds, which supply 
nearly all the water, are on the eastern side of the 
basin, being in a more rainy country than on the 
west, and they coincide generally with a belt of 
high country parallel to and about 200 miles from 
the South Pacific coast. The belt is on the western 
slope of this high country, which divides the coast 
districts from the inland plains from north to 
south of the continent, and is for the most part 
composed of porous fresh-water sandstones of 
the Triassic series. It has been estimated that, 
allowing for numerous causes of abstraction, some 
13,200 million gallons daily reach the stratum 
down to which the bores are being driven, while 
about 700 million are being drawn from the wells. 
But this calculation, of course, depends upon the 
correctness of the amount of abstraction reckoned 
on, as we shall see later. It is said that there is 
probably no perfect artesian basin in existence— 
that is to say, where the higher intake beds 
completely surround the lower area of output, so 
that none of the water which is available for the 
saturation of the porous underlying stratum of 
the. basin can escape. The lip of the basin 
generally dips in places, and, as far as has already 
been ascertained in this particular basin, there is a 
considerable escape at the north end into the Gulf 
of Carpentaria. Another leakage southward was 
for many years thought possible, but its existence 
has now been definitely disproved. Geological 
considerations prove the former, for in the latest 
statistics on the subject it is stated that the lower 
cretaceous rocks in which, in the Queensland 
portion of the basin, the water is contained, have 
been proved to extend along the margin of the 
Gulf of Carpentaria, It has been shown, also, that 
the water in the lower part of the gulf is fresher 
than would be accounted for by the natural surface 
drainage of its surrounding country. The figures 
show a considerable head above sea level of the 
porous beds underlying the Lasin, and consequently 
much outward pressure. The geological conditions 
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above mentioned, and the existencs of fresh water 
at the head of the gulf, all point to a considerable 
escape there, and though the Conference does not 
refer to the matter further than to state these 
facts, it seems somewhat remarkable that it makes 
no reference in the report to the possibility of their 
limiting the amount of water available for the 
bores, and, consequently, accounting for a decline 
in output after that limit in the amount of wells 
had been reached, which possibly might have 
occurred when the decrease was first noticed. 

The first discovery of artesian water was in 1879; 
and we must include in this what are called 
sub-artesian wells, in which the water, though 
impelled by gravity up to a certain point, does not 
quite reach the surface, and has to be assisted by 
pumping. At that time, the geological conditions 
being known, a bore was sunk at Killara, New 
South Wales, and water was struck at a com- 
paratively low depth, rising to 26 ft. above 
ground, and, subsequently, a tract of country in 
that State alone, of 84,000 square miles, or more 
than a fourth of its whole area, was found to be 
water-bearing under natural pressure. Further 
investigations showed that Queensland was 
endowed similarly to the extent of 376,000 square 
miles, or more than half of its whole area. Large 
areas of these tracts are within the 10-in. and 
20-in. average yearly rainfall, these amounts 
being exceedingly spasmodic in incidence. Vast 
pastoral districts are therefore gradually converted, 
as bore-sinking is advancing, from those where, in 
drought times, sheep died in millions, to those 
where accéss to the hitherto imprisoned waters 
below was attained, and hence great loss of stock 
avoided. 

According to the latest figures, 2,336 wells had 
been sunk, yielding, as has been said, 700,000,000 
gallons daily. The maximum output from any 
single bore is 3,000,000 gallons per day at Charle- 
ville, in Queensland; the maximum and minimum 
depths are 5,045 ft. and 5 ft., showing con- 
siderable variation in the underside of the surface 
stratum, inasmuch as the basin generally is in 
comparatively flat country. The maximum and 
minimum temperatures of the water as it reaches 
the surface are 148° and 70°, and it is shown 
that approximately the temperature is increased 
by 1° for every 44 ft. in depth. The present 
writer has this feature of deep artesian water 
impressed upon his memory through having bathed 
in an artesian-fed tank close to its efflux, where 
the temperature of the water was 110°, losing, 
however, some of this heat before reaching the 
tank. Though the temperature of the air in the 
shade at that time was not greatly under the figure 
mentioned, it could not be said that the dip was a 
very refreshing one, 

The wells were for a long time used exclusively 
for watering stock, mainly sheep, and are still so 
used from almost every bore; but in some places 
they have been employed for township water 
supply, and the production of power by the high 
pressure obtained. The quantities of water are 
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generally too small to have’ been of any use in irri- 
gation, and, in order to economise the diminishing 
supply, the recent Conference has advised prohibi- 
tion, with some exceptions, of the employment of 
the water for any purpose other than that of 
watering stock. All went merrily till some nine or 
teh years ago, when diminution, which had actually 
been in evidence since 1894 in a few cases, became 
clear in many instances, and since then has been 
more or less marked all over the area of the great 
basin, As the decrease was most noticeable in the 
Coonamble District of New South Wales, and the 
corrosion of the metal casing used in the bores was 
also more observable there, the belief became general 
that local escape rather than decrease in the supply 
was the cause of the mischief; but the evidence 
before the Conference as to the relation between 
cause and effect in this matter was not sufficient, 
except to a very small- degree, to account for the 
decrease in the flow, though the Conference 
recommended that inquiries in hand towards 
obtaining in the casing a better resistant to the 
effect of the gases evolved should be proceeded 
with. The evidence showed that the gases col- 
lected from the waters consisted very largely of 
nitrogen, accompanied in some instances by a 
small amount of carbon-dioxide, and occasionally 
by a little oxygen. 

It was at one time thought that occasional 
drought over the intake beds affected supply at the 
site of the bores; but this is now found to be 
inconsistent with the more or less constant decrease 
over a long period, while the rate at which under- 
ground water flows, namely, only from 6 ft. to 10 ft. 
per day, makes it very difficult, when dealing with 
hundreds of miles, to connect the scarcity of the 
origin with that of the output. 

Generally, the voluminous evidence and appen- 
dices, occupying 275 closely printed Blue Book 
pages, have failed to enable the Conference to come 
to any definite and complete conclusion as to the 
causes of the decline in the supply, and it has 
confined itself generally to recommendations as to 
the means of obtaining more data to be furnished 
to a permanent Board sitting annually, and as to 
an assimilation of the laws in all the States 
affecting artesian water supply. 

The subject is of much more than local im- 
portance, as the wool of the sheep sustained is that 
of the finest quality sent to the European markets. 
And here it may be noted that the influence of the 
Society of Arts, which has been so much to the 
front in the initiation and improvement of 
prominent industries, was not absent in this one, 
for the introduction of the fine merino and other 
breeds, so wonderfully improved since, owed a good 
deal to the Society’s efforts in the early part of last 
century. The importance of the question of the 
upkeep of the industry by artesian water supply 
has been dealt with by important men. Besides 
the chairman of the Conference, Mr. F. E. Pittman, 
who is Under-Secretary for Mines, and Government 
Geologist for New South Wales, and his colleagues 
on the Conference, who are Government Geologists 
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and Engineers of the various States, the subject 
had been previously dealt with very fully by 
Professor Gregory (Geology), formerly of Melbourne 
and now of Glasgow University ; Professor Fawsitt 
(Chemistry), Sydney University; Mr. Jack, late 
Government Geologist of Queensland, and Professor 
David (Geology), Sydney University, who was with 
Sir E. Shackleton’s expedition, reaching with a 
separate party the Magnetic Pole, and who 
is now scientific adviser to the forthcoming 
Shackleton expedition. 

The evidence before the Conference was largely 
given by local experts; so that as results were not 
fully arrived at, there are apparently many later 
words to be said on this very important subject, and 
as a large portion of the data on which decision 
is dependent is difficult to ascertain, it is quite 
possible that a definite conclusion as to the cause 
of diminution will never be reached. 


THE MANUFACTURE OF “HABITANT” 
RUM IN GUADELOUPE. 


From the earliest colonial days until the estab- 
lishment of the first sugar central in 1862, rum 
and sugar were manufactured in Guadeloupe by 
each plantation owner upon his premises, but as 
the number of centrals increased, the planter found 
home manufacture attended with such expendi- 
ture that he could not compete with the sugar 
centrals or factories. Upon the fiat, low-lying 
island of Grande Terre, where large areas of cane 
lands are in close proximity, most of the sugar 
centrals have been erected, and planters in the 
neighbourhood of these have found it more to 
their advantage to grow sugar-cane and sell it to 
the centrals than to manufacture sugar themselves. 
Upon the Island of Guadeloupe proper, with its 
abrupt slopes, great valleys and hills, and such 
small areas of level lands, widely separated, the 
location of centrals near sufficient quantities of 
cane was difficult, and the centrals are few in 
number and small in output. Many of the 
planters, however, unable to sell their cane or to 
compete in the manufacture, undertook the manu- 
facture of a rum known to the Colonials as rhum, 
or “habitant’’ rum, made from the pure juice of 
the crushed cane. This was very profitable at 
first, but in a short time the centrals began the 
manufacture of “tafia, a rum made from the 
“ mèėlasse ” left after the sugar had been extracted 
from the cane juice. This rum, because of the 
cheaper cost of production, undersold the rum of 
the small distiller, and commanded the market 
both at home and abroad. To relieve the small 
distiller, the Colonial Government, in December, 
1888, passed a law which provided that rum made 
on a plantation from pure cane juice, obtained from 
cane grown and harvested thereon, should receive 
a rebate of 30 per cent. of the excise tax if con- 
sumed within the colony. This rebate, costing 
the colony in nine years £113,000, made such 
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inroads in the Colonial revenues, that, through the 
efforts of the Government, an agreement, which 
still obtains, was made between the centrals and 
the small distillers, by which all rum made by the 
former was to be exported, while the rum made by 
the latter was to be sold primarily for local con- 
sumption, and only the excess exported. The 
law of December, 1888, was repealed in 1898, and 
only “ habitant ” rum is consumed in the colony. 
Of a total of 2,788,000 gallons of rum exported in 
1911, 2,628,000 gallons were made and exported 
by the centrals, and 160,000 gallons by the small 
distillers. ~- 


ENGINEERING NOTES. 


The Birmingham Water Works.—The new plan 
of increasing water supply through increased speed, 
obtained through artificial grading, is proposed to 
be applied to the present two pipes, and an addi- 
tional one of similar character. The new pro- 
position involves the supply of centrifugal pumps 
at various points, increasing the current falling 
towards Birmingham, and a better speed and 
quantity, with a better margin for the future, 
which is not considered sufficient with the three 
pipes on the present gradient, which provides 
a rate of 4 ft. per minute. The supply for 
Birmingham is at present ‘22,500,000 gallons 
per day. 


Four Driving Wheels for a Motor-car.—In general, 
these cars have four wheels, of which the two rear 
wheels only are used for driving. In the Chattillon- 
Panhard Tractor the mechanism is so arranged that 
all four wheels are used for adhesion, and with 
this machine of 74 tons gross weight the tractive 
effort being exerted through all wheels would 
amount to 3°75 tons. Complicated mechanism is 
necessary in order to obtain equal angular velocity 
for all the wheels. Some years ago a Daimler- 
Mitrailleuse thus arranged gave very good results, 
but the complications involved condemned it. 
More recently a Panhard Tractor with only one 
differential has appeared, and on flat ground equal 
angular velocity of the wheels is obtained. Alone 
the tractor can climb a1in 5 gradient, and 1 in 7 
with two trolleys and a 15-ton load. A full descrip- 
tion of this machine appeared in a recent issue of 
the Revue d’ Artillerie, Paris. 


The Suez Canal.—There have beet improvements 


‘continuously going on in this great waterway, 


chiefly in the direction of} meeting the size and 
draught of ships as they progress. The maximum 
permissible draught of ships using the canal was 
24:4 feet in 1870; in 1890 ships drawing 25-4 feet 
could go through ; and during the following twenty- 
five years increase has been at the average rate of 
1 foot every six years, thus bringing the maximum 
draught of the rise to 31 ft. The width has been 
increased in a corresponding degree. In last June 
the depth in the middle was 32 ft. 8 ins. and the 
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last scheme makes provision for a depth of 42 ft, 
throughout, and for a widening in the south sec- 
tion of 196 ft. 8 ins. and the cutting of a number 
of sidings in the central section, while a minimum 
width of 147 ft. 6 ins. is believed to be sufficient 
for the immediate future. We learn these par- 
ticulars from the Times, which are interesting 
on account of the approaching opening of the 
Panama Canal. 


Proposed Bridge over the Hudson.—Recently 
resolutions were passed at a meeting of important 
commercial and civic authorities, for building what 
has been for very many years a New York dream 
of the future—this is the construction of a bridge 
across the River Hudson, which will constitute a 
structure about 14 miles long and cost £8,250,000. 
The towers will be nearly as high as the Eiffel 
Tower, and the deck will beof the width necessary 
to provide accommodation for 400,000 passengers 
per hour, conveyed by eight tracks, two for subway 
traffic, two for elevated, and four for surface 
trains, while road ways to accommodate ten vehicles 
abreast will be included. The deck will be 200 ft. 
wide, and the towers 550 ft. above water on founda- 
tions 250 ft. below, the height allowing the passage 
of the biggest ocean liners. 


Oil-burning Engine on the Garratt Principle.— 
It is a pity when a highly promising career is cut off 
in the spring of itscourse. Mr. H. W. Garratt, who 
lately held a responsible post with Messrs. Beyer, 
Peacock & Co., had designed a novel form of articu- 
lated steam locomotive, which has proved a great 
success in Tasmania, where extensive tortuous 
curves: and steep grades with narrow gauge exist. 
-Mr. Garratt, who lately died, though quite a young 
man, was well known in his work. The Société 
Anonyme de St. Leonard have supplied to the 
railway papers the following general descrip- 
tion of a Garratt pattern 2 ft. 6 ins. locomotive, 
adapted for liquid-fuel burning and constructed for 
use on the Congo Railway. This engine has two 
6-wheel coupled bogies, the forward one of which 
supports a cylindrical liquid-fuel tank, placed 
between the two water tanks, and the rear one a 
tank of rectangular shape in which is carried a 
further supply of oil or water. The boiler, of 
ordinary locomotive type, is fitted underneath 
with two horizontal cylindrical chambers, or, in 
other words, two water-jacketed tubes, at the 
forward end of which are placed the oil burners. 
Oil from the tank on the leading bogie is fed 
under pressure through flexible tubing to the 
burners. These water-jacketed tubes end in the 
fire-box, which is of the ordinary locomotive type. 
The object of this new arrangement of boiler is 
to allow of the free combustion of the oil from 
the burners placed in front of the combustion 
chambers situated at the rear. The locomotive, 
which has the appearance of an ordinary steam 
one, with two small tenders at each end, weighs 
in working order forty-nine tons, and the articu- 
lated frame acts, on entering the curve, like an 
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ordinary bogie, .e., it pivots easily on an axis 
and it is not until the flanges of the wheels of all 
the axles on this frame come into contact with the 
outside rail that the pivot of the bogie brings the 
main frame with it, and this without reacting on 
the rear’frame, which does not commence pivoting 
until it actually enters the curved portion of the 
track. j 


A New Water Meter for Irrigation Work.—It is 
very necessary, in countries where the moral 
principles as regards meum and tuum are weak, 
that an efficient instrument out of the control of 
the farmer should be supplied between the main 
channel of irrigation supplies and the farmer’s 
plot, and should be measurable by the officials of 
those that control the water supply. Such is the 
Module invented by Mr. A. S. Gibb, executive 
engineer of the Punjab, where the machine is 
used considerably, as well as in Egypt, while the 
reclamation engineers of the United States are 
considering its application to the irrigation works 
of the Middle West. According to the Times, 
it consists of a semicircular flat-bottomed steel 
trough. The water, which flows round the 
bottom of the trough, enters it at one end 
through a bent cast-iron pipe, which is laid 
through the bank into the canal. The bend in the 
pipe and the semicircular trough constitute a 
complete loop round which the water flows freely 
in a condition known as free-vortex flow. Within 
the trough are fixed free diaphragm plates, the 
lower edges of which are placed at such a height 
from the bottom as to allow just the correct 
discharge of water without hindrance. A rise in 
the level of the parent channel gives centrifugal 
force to the water flowing through the trough, 
where it strikes the diaphragm plates. In con- 
sequence it falls into the centre, and loses the 
head which the rise in the level of the parent 
channel had caused it to acquire. Thus the dia- 
phragm plates, which are cut and fixed according 
to calculation, act as an unchangeable regulator, 
and ensure that, no matter what the level of the 
parent channel between the designed limits or the 
head of water entering the trough may be, only 
the required discharge will take place. It is 
designed so that at the minimum head the surface 
of the water flowing through just skims under the 
diaphragm plates; as the head increases, the plates 
come into action in succession until at the maxi- 
mum head the last plate takes its place. This 
apparatus is not only on strictly scientific principles, 
but is thoroughly practical. 


Single Cable-way Crossing Places.—At the 
Fosas Mine in Sardinia a rather effective device is 
in use, permitting two buckets travelling in oppo- 
site directions to pass each other on the same ropes 
To the carrier of each bucket are attached two 
arms extending parallel to the track cable and 
above it. These arms are pivoted over the carrier, 
the one on the ascending side being kept elevated 
above the rope by means of a flat steel spring, 
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while the arm on the descending side overlaps the 
rope and forms the track for the carrier coming in 
the opposite direction. The loaded descending 
bucket is, of course, placed at a higher level than 
the empty ascending one, enabling them to pass by 
means of the device described. 


CORRESPONDENCE. 


HOUSE-FLIES AND DISEASE. 


Having had a pamphlet from the British Museum 
ve the extermination of the “ Fly,” and yesterday 
having seen that Sir J. Crichton-Browne and Mr. 
E. Halford Ross had spoken at your Society on the 
game subject, I venture to send you two pamphlets 
in French about an invention for manure-pits and 
patent ash-pits, made by Professor Beccari, an 
Italian practical agriculturist. It seems a pity 
that we cannot use our refuse better, and I 
think this invention may be an economical means 
thereto. The Director of the British Museum 
(Natural History Section) kindly sent Professor 
Beccari notices about the Nottingham exhibition, 
and his society are sending a model of his invention 
there: but as they know no one in England who 
would be directly interested in the matter, and 
as a small model conveys really very little to the 
general onlooker, I thought I might ask your 
Society whether any member would be at Notting- 
ham and look into the matter, or whether you 
know of someone locally to whom we could apply. 
I am simply interested in the extermination of 
the horrid fly pest, and am in no way connected 
with the Beccari enterprise, but I think a way 
of dealing with manure and refuse which is cheap 
and efficacious may be a boon to many and help 
on the cause. Should you know anyone in 
Florence who would like to see the buildings in 
use, I shall be delighted to put them in com- 
munication with the Beccari Society. Many 
small towns have built Beccari ash and refuse 
pits, and find them practical and convenient. A 
French commission is just now in treaty for the 


patent for France. B. LYLE SMYTH. 


2, Corso Regina Elena, Florence, Italy, 
March 25th, 1914. 


T read the paper on this subject with considerable 
interest and also the later letters. 

Without attempting to deal with the matter 
from the scientific point of view, I would say that 
to go into English restaurants and tea rooms, and 
to see the large basins of sugar and plates of bread 
exposed with flies buzzing all over them is a 
somewhat sickening sight. 

T have been in many places in Holland where 
our restaurateurs could at least learn a lesson 
on cleanliness if not on health, where the sugar 
cubicles are all neatly folded separately in paper 
and also the dinner buns. 
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There is another disgusting sight far too 
prevalent here, that is, meat taken through the 
streets without any covering, and exposed not 
only to the flies but to the dirty and possibly 
contaminated atmosphere. In these respect 
there is room for considerable improvement in 


our general methods. FRANK TIFFANY 


It is very gratifying to see that considerable 
interest is being shown by numerous correspondents 
in the press on this subject. My paper before the 
Royal Society of Arts ón March 18th was intended 
to draw attention to the dangers of flies, and to 
show how, by attacking disease-carrying insects 
during their crawling larval stagesin their breeding- 
places, we are most likely to deal with them satis- 
factorily. There may be some minor difficulties 
in the way ; there always are minor difficulties in 
the way of reforms. But these difficulties have 
been overcome in the case of disease-carrying 
mosquitoes—witness the Suez and Panama Canals. 
And I am sure that if we persevere we shall 
overcome the house-fly in the same manner. 

Up to the present time, only a few technical 
difficulties have been brought forward, such as the 
best methods of dealing with certain kinds of fly- 
lairs, notably in rural districts, uncovered dustbins, 
garden manure heaps, and in matters agricultural, 
ete. Various suggestions—all excellent—have been 
made for the surmounting of these obstructions; 
for example, those of Messrs. Hardy and Geoghegan, 
in the Journal of the Royal Society of Arts, the 
letter of Mr. Lyle Smith, of Florence, and those 
contained in “ Health Notes ” of the Standard of 
March 27th, give complete answers to the points 
raised. But we must not lose sight of the fact 
that the first essential is to educate the general 
public as to the fatal nature of these tiny flying 
creatures. When this is done we can discuss with 
advantage such small technical difficulties as may 
be in our way. 

Let it be noised abroad that house-flies in a 
house or community are a sign of insanitation and 
their numbers a measure of that insanitation. 
Then, when the public begins to agitate and to 
demand the reduction of these insects it will be 
done, and our object gained. For, this accom- 
plished, health authorities can be safely trusted to 
deal with the technical details. But until then 
little or nothing will be done. We must obtain 
the interest, the influence, and the insistence of 
“ the man in the street.” That is the first step. 

The press has taken up the matter most ably ; 
and I think that the date is not far distant when 
we shall see anti-fly campaigns becoming general 
in our insect- and disease-pestered slums, villages, 


and cities. E. HALFORD Ross. 


WORLD’S PRODUCTION OF 
PETROLEUM. i 


I observe that, in the article upon ‘The Oil 
Industries Exhibition,” on page 420 of the 
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Journal for March 27th, the quantity of petroleum 
imported into this country during last year is 
given as 378 millions of barrels, presumably British 
barrels of about 42 imperial gallons each. I have 
had occasion to give some attention to this subject 
lately in connection with a paper upon “ Liquid 
Fuel,” which I read a few weeks ago to the 
Institute of Marine Engineers. I take the liberty 
of enclosing an excerpt from that paper, in which 
you will find a table from the U.S. Geological 
Survey showing the world’s production of 
petroleum for the years 1907-12, the quantity 
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322 million barrels, of which only a relatively small 
quantity would find its way to this couptry. 


J. VEITCH WILSON. 


[ ENCLOSURE. | 


By the courtesy of Dr. George Otis Smith, 
Director of the U.S. Geological Survey, who has 
been good enough to furnish me with a copy of 
their annual review of the trade; I am now enabled 
to submit the accompanying table showing the 
world’s production of petroleum for the -years 
1907--12. 


WORLD’S PRODUCTION oF RUDE PETROLEUM, 1907-1912, BY COUNTRIES, IN BARRELS. 


1907. 1908. 


Source. 


Barrels. Barrels. 


United States . 


1909. 


Barrels. 


|166,095,385 |178,527,855 [183,170,874 


Per cent. 


1911. 1912, 


aon: | 9i Pora 

O- 

Barrels. | Barrels. Barrels. Auction: 
— —_—_—_— 

209,557,248 220,449,391 222,113,218 63°25 


Russia | 61,850,784 | 62,186,447 | 65,970,850 70,336,574| 66,183,691! 68,019,208| 19-37 
Mexico . .| 1,000,000} 3,481,410 | 2,488,742 | 8,332,807] 14,051,648] 16,558,215} 4-71 
Dutch East Indies l 9,992,597 | 10,283,857 | 11,041,852 | 11,080,620; 12,172,949] 10,845,624| 8-09 
Rumania 8,118,207; 8,252,157 | 9,827,278 | 9,723,806| 11,107,450| 12,991,918} 3:70 
Galicia . | 8,455,841! 12,612,295 | 14,982,799 | 12,673,688) 10,519,270| 8,535,174| 2°48 
India | 4,344,162) 5,047,038 | 6,676,517 | 6,137,990! 6,451,208) 7,116,672] 2-08 
Japan .| 2,010,639] 9,070,145 | 1,889,563 1,930,651) 1,658,903] 1,671,405; 48 
Peru . 756,226! 1,011,180| 1,816,118] 1,330,105| 1,868,274] 1,751,143} -50 
Germany 756,631} 1,009,278 | 1,018,837] 1,032,522) 1,017,045} 995,764] -28 
Canada . : 788,872 527,987 | 420,755 | 815,895] 291,096] 248,614; -07 
Italy 59,875 50,966 42,388 42,388 74,709| a 86,286| -02 
Other a 30,000! a 30,000! a 30,000| a 30,000] a 200,000! 250,000} -07 


964,249,119 |285,089,615 (298,326,073 | 327,474,294 | 345,545,624 | 351,178,236 |100°00 


Increase over aes 


year . 7°88 % 


4:64% 


9-77% 5:5% 1:64% 


e aAA 


a = Estimated. 


1 metric ton = 7°19 barrels. 


From “The Production of Petroleum in 1912,” by David T. Day. 
Published at the Government Printing Office, Washington. 


for the latter year being 351 million barrels, from 
which one-sixth, say 58 million barrels, must be 
deducted to bring the quantity to British measure, 
leaving about 293 million British barrels. The 
returns for 1913 have not yet been published, but 
I hope to receive a report for that year shortly 
from the U.S. Geological Survey. Meantime, I 
can only say that although the production for the 
U.S.A. has gone up about 10 per cent. in 1913 I do 
not expect that the world’s production will show 
nything like so great an increase, but even 10 per 
cent. on 293 would only give us a total of about 


U.S.A. PRODUCTION IN 1913. 

Complete returns for the world’s production of 
petroleum for 1913 are not yet available, but the 
following particulars from the U.S. Geological 
Survey Press Bulletin for January, 1914, are 
interesting as showing the production of the U.S. 
in barrels. 

The increase in 1913, as compared with 1912, 
shows 20 million barrels = about 2,781,700 
tons. 

It is to be hoped that the total world’s produc- 
tion may show a similar increase. 
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Statg. 1913, 1912. 

California . 98,000,000 | 86,450,767 
Oklahoma . 62,500,000 51,427,071 
Illinois 22,000,000 28,601,308 
Texas 14,000,000 11,785,057 
Louisiana . 12,000,000 9 , 263,439 
West Virginia 11,000,000 12,128,962 
Ohio 8,000,000 8, 969 , 007 
Pennsylvania . 7,000,000 7,837,948 
Wyoming . 3,000,000 1,572,306 
Kansas . 2,000 ,000 1,592,796 
Indiana 900 , 000 970,009 
New York . 800, 000 874,128 
Kentucky . 500,000 484,868 
Colorado 200,,000 206 ,052 
Other States . 100 , 000 — 

TOTAL . .| 242,000,000 | 222,118,218 


NOTES ON BOOKS. 


Tue Works OF Man. By Lisle March Phillips. 
New Illustrated Edition. London Duckworth 
& Co. Ts. 6d. net. 

The first edition of this book was noticed in 
these columns on its publication some three years 
ago. The general intention of the author was then 
explained : it is the consideration of art, or rather 
of architecture—for Mr. Phillips practically limits 
himself to this department—not from the aesthetic 
standpoint, but “as an expression of life and 
character.” Taking the principal styles of 
architecture — Egyptian, Greek, Arab, Gothic, 
Renaissance, etc.—the author endeavours to show 
how each reflects the mental state of the people 
which produced it. 

The only new feature of the second edition is a 
number of illustrations, which are really essential 
in a work of this description. They serve to bring 
out the author’s points in a striking manner. 
Take, for instance, the picture of the interior of the 
mosque in Cordova, as illustrating the “frailty, 
fickleness and frantic energy” of the Arab 
character. “This ribald exhibition,” writes Mr. 
Phillips, “is the best example I can find of 
forms which have parted with their last shred of 
self-respect.” The words are hard, but they seem 
scarcely too much for the illustration, which might 
well pass for a futurist nightmare. 
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Prrman’s SHorTHAND INSTRUCTOR. Centenary 
Edition. London: Sir Isaac Pitman & Sons, 
Ltd. 3s. 6d. i 
This edition has been prepared to celebrate the 

hundredth anniversary of Sir Isaac Pitman’s birth. 

His first treatise on phonography was published in 

1837, and a second edition of it appeared in 1840. 

Since that time there has been continuous and 

steady improvement, the result of long and varied 

experiments and of the criticism of large numbers 
of expert shorthand writers. The present volume 

contains all the latest developments, and is a 

complete manual of phonography, from the simple 

letters to the most complicated phraseograms and 
contractions. 


PROGRESSIVE Précis Writing. By H. Latter, 
M.A. London: Blackie & Son, Ltd. 3s. 6d. 
This book contains a collection of exercises in 

Précis Writing, designed to cover the field from 

the beginning of the subject up to the standard 

of the entrance examination for Woolwich and 

Sandhurst. The first exercises are very easy 

indeed, and they gradually increase in difficulty 

from the simplest of narratives to extracts from 
minutes of evidence and official correspondence. 

The passages appear to be well chosen for the 

purpose*in view, and the instructions with regard 

to the writing of précis are unexceptionable. 


GENERAL NOTES. 


Mininc EXHIBITION, JOHANNESBURG. — The 
Third Annual Mining Exhibition will be held at 
Johannesburg from May 19th to May 29th, 1914. 
The scope of the exhibition will be much on the 
same lines as in former years, and may be outlined 
generally as follows :—(1) Chemical, metallurgical 
and mining apparatus and machinery, including 
models of every description. (2) Specimens of 
crude and manufactured natural products of the 
country, as, for instance, asbestos, graphite, mica, 
salt, fireclay, limestone and shales for the manu- 
facture of cement, magnesite, oil-shales, copper, 
iron and other ores,and so on. (3) Plans, diagrams 
and photographs of mines, works and plants, 
machinery and apparatus.- (4) Safety and rescue 
appliances, the use of which will be demonstrated. 
It is intended to make “ Safety First” appliances 
a- special feature of the exhibition. 


THe VICTORIA AND ALBERT Musrum.—One of 
the finest groups of English silver which figured 
in the Ashburnham Sale at Messrs. Christie’s last 
week, the great set of three Charles II. pieces in 
silver-gilt, has, by the generosity of Mr. Harvey 
Hadden, been presented to the nation. The fine 
outlines of the objects, their sumptuous decoration 
of repoussé fruit and foliage, and the beautiful 
tone of the gilding combine to give them a 
remarkable splendour. They stand about fourteen 
inches in height, and bear the London hall-mark 
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for the year 1675-6, in conjunction with the marks 
of two makers whose names are unfortunately 
unknown. Such a group of objects does not 
exist outside two or three of the great houses of 
England, and the price of over £3,700 which they 
reached in the saleroom is an index of their 
rarity. They are exhibited in Room 39 of the 
Museum. 


TEA IN Russta.—The annual consumption of tea 
in Russia is over 140,000,000 lbs. Of this enormous 
quantity about two-thirds are imported from China 
in the form of compressed blocks, either tablets or 
briquettes. The best quality of compressed tea 
(according to M. H. Jumelle, who writes an in- 
teresting .article on the subject in the Journal 
d’ Agriculture Tropicale) is contained in the tablets. 
The waste powder in the process of manufacture is 
sifted, and the fragments of leaves are made into 
tablets, which are subjected to great pressure for 
some time, and then wrapped in tin-foil and white 
paper. The briquettes are made from the siftings, 
which consist of stems and leaf-stalks. They are 
pressed into blocks, and subjected to a current of 
steam for three minutes. The briquettes are made 
of both black and green tea. The tablets weigh 
about 1b. each, and are packed in wooden lead- 
lined boxes. The briquettes of black tea weigh 
from 41b. to 3 lbs., while those of green tea are 
made up in two qualities, the best quality weighing 
14 lbs. and the inferior 3} lbs. They are packed 
in bamboo baskets lined with leaves. Attempts 
have been made to cultivate tea in Russia since 
1848. Itis grown in the Caucasus, especially on 
the south-east side of the Black Sea, where the 
climate is warm and moist and the soil a fertile 
red clay. The annual production is about 
13,000 Ibs. The first picking takes place about 
four years after the bushes have been planted, and 
three or four pickings are made each year. This 
tea does not possess the fine aroma of the best 
Chinese qualities, and is used mainly by the poorer 
classes, who buy it in the form of briquettes. 


INTERNATIONAL EXHIBITION OF URBAN SCIENCE 
AT Lyons, 1914.—It is announced that an Inter- 
national exhibition, embracing all matters relating 
to urban management, will be held this year at 
Lyons. The buildings intended for the new 
abattoirs, situated on both sides of the Rhône 
near its confluence with the Saône, will be utilised 
for this purpose. They cover an area of 120,000 
square metres (143,540 square yards), and the 
grounds about 50 hectares (125 acres). The exhi- 
bition will be open from May ist to November ist, 
and includes several sections relating to the food 
supply and hygiene of towns and cities. 


“ RIVIERA SCIENTIFIQUE.” —This is the title of a 
new monthly review, published under the auspices 
of “ L’ Association des Naturalistes de Nice et des 
Alpes-Maritimes.” To lovers of nature this inter- 
esting region, with its rich and varied flora and 
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fauna, its mountains and sea, must alway afford 
an inexhaustible field for study and investigation. 
The first number contains several instructive 
articles by members of the association, amongst 
which, under the heading of geology, some new 
theories as to the structure and formation of 
mountains in the Department are given ; notes on 
the germination and hybridation of orchids by the 
agency of the mycelium or spawn of certain fungi ; 
and notes on the discovery of the Sysyrinachium 
Bermudiana at Mont Agal, a little plant with blue 
flowers, not considered hitherto indigenous to 
France. The president of the association con- 
tributes some notes on the Helix nemoralis and 
other allied forms of mollusc found in this 
Department. An obituary notice of our country- 
man Alfred Russel Wallace, naturalist and 
explorer, is also given, together with many other 
items of interest. 


Cocoa CULTIVATION IN THE CamEROONS.—The 
cultivation of cocoa in the Cameroons dates back 
about twelve years. After the first tentative trials 
at the beginning of the new century the inhabitants 
began the systematic setting out of cocoa planta- 
tions. The cocoa tree yields products after four or 
five years. In the period from 1904-1906 the 
cultivation of cocoa in the Cameroons passed 
through a serious crisis on account of the appear- 
ance of the brown rot, and about 40 per cent. of the 
crops were ruined. People became discouraged 
ab out the plantations of cocoa and they began to 
grow indiarubber instead, but by energetic persist- 
ence they succeeded in overcoming the blight. 
The European plantations cover about 26,000 
acres, and have 6,513,940 cocoa trees. Over 17,000 
acres have arrived at the productive age. The 
quantity of cocoa exported from the Cameroons 
in 1910 amounted to 3,431 tons, in 1911 to 3,582 
tons, and in 1912 to 4,550 tons. The greater part 
of the Cameroon cocoa enters the German market ; 
only 372 tons were sent to England in 1912. 
Victoria is the principal export port in the 
Cameroons. 


Tur APPLE Harvest IN France, 1913.—The 
production of apples for cyder-making last year 
appears to have been most abundant, judging from 
the returns of the State railways. According to 
these figures, no fewer than 71,911 truck-loads 
of this fruit were despatched from the various 
stations on these lines as compared with 52,666 
trucks in 1912; the truck-load averages from 
10 to 11 tons. The export of apples from 
Normandy and Brittany to other countries last 
year was nearly double that of the previous one, 
the number of trucks being 18,340 as compared 
with only 9,260 in 1912. Of the former, 16,650 
were forwarded to Germany, 890 to Switzerland, 
and 800 to Belgium. The principal centres of 
production are Vitré, Dol, and Messac. The total 
value of the fruit sent by rail on these lines is 
estimated at 19 millions of francs (£760,000). 
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Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— ao 

- APRIL 22 (4.80 - p.m.).Sir SIDNEY EFF, 

D.Litt:,. LL.D., Editor of ‘the “ Dictionary of 

National Biography, rts Shakespeare’ S Lite and 

Works.” (Aldred Lecture.) p , 

Arri 29:—C. R. - ENOCR, C.E., -F.R.G.S., 
“The Need fora Better Organisation of 
Economic and Industrial Resources.” Lorp 
Mitner, G.C.B., G.C.M. T D.C.L., LL.D., 
will preside. -. 


May 6.—A. LupLow Guana “ Inexpensive 
Motoring.” 

Miss C. F. Frere, “English Cookery, Old 
and New.” (Date not yet fixed.) 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 

APRIL 23.—Grorae C. Boucuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, ‘“ The Port and City of Rangoon.” LoRD 
Incacare, G.C.M.G., K.C.S.L, K.C.LE., will 
preside. 

May 7.—Sir James M. Dov, K.C.S.I., 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Gait, C.S.1., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 


CoLONIAL SECTION. 


Tuesday afternoons, at 4.30 o'clock :— 
APRIL 28.— CHARLES Bricut, F.R.S.E., 
M.Inst.C.H:, M.I.E.E., “Imperial Telegraphs.” 
May 25 (Monpay).— Masor E. H. M. Leceerr, 
R.E., D.8.0., Managing Director, British East 
Africa, Corporation, “The Economie Develop- 
ment of British East Africa and Uganda.” 


CANTOR LECTURES. X 


Monday evenings, at 8 o’clock :— 

Wiii1am Burton, M.A., F.C.S.,“ Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


COBE LECTURES. 
Tuesday afternoons, at 4.80 o’clock :— 
H. PLUNKET GREENE, “The Singing of Songs 
Old and New.” Three Lectures. With vocal 


illustrations. 
May 12, 19, 26. 
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MEETINGS. FOR THE ENSUING WEEK. 


MONDAY, APRIL 6...Victoria Institute, at the ROYAL SOCIETY 
7 OF ARTS, Johm-street, Adelphi, W.C., 4.30 p.m. 
Mr. E..W. Maunder, “The First Chapter of 
Genesis.” 
East India Association, Westminster Palace Hotel, 
‘Victoria-street, S.W, 4 p.m? Colonel Sir Richard 
C. Temple, ‘“The Andaman Penal System.” 
Engineers, Society of, at the Institution of. Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. A, S. E. Ackermann, ‘‘ The Utilisation of Solar 
Energy. 4 
Geographical, ‘Society, ' Burlington Gardens, W., 
-8.30 p.m. Mr. J. A. J. De Villiers, “Some Famous 
Maps in the British Museum.” 


British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. The Practice Standing Com- 
mittee, “ Professional Practice and Conduct.” 


TUESDAY, APRIL 7...Dluminating Engineering Society, at 
the ROYAL SOCIETY OF ARTS, John-street, Adelphi, 
W.C., 8 pm. Mr. E. K. Scott, “The Lighting 
of Railway Carriages and other Public Vehicles.” 
Electrical Engineers, Institution of (Manchester 
Section), Physical Laboratory, The University, 
Manchester, 7.30 p.m. Mr. J. S. Peck, ‘‘ The Use 
of Reactance in Alternating Current Circuits.” 


Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Mr. K. A. C. Creswell, ‘‘The History and Evo- 
lution of the Dome in Persia.” 


Alpine Club, 23, Savile-row, W., 8.30 p.m. Mr. J. H. 
Clapham, ‘‘ Cross-country Gleanings in 1913.” 


Civil Engineers, Institution of. Great George-street, 
S.W.,8p.m. Mr. F. W. Cowie, “The Transporta- 
tion Problem in Canada, and Montreal Harbour.” 


Photographic Society, 35, Russell-square, W.C., 
8 pm. Mr. H. A. Miles, ‘‘How to make a 
Stereogram.” 

Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1. Dr. F. E. Beddard, ‘‘Contributions to the 
Anatomy and Systematic Arrangement of the 
Cestoidea. XIJI.—On Two New Species belonging 
to the Genera Oochoristica and Linstowia, with 
Remarks upon those Genera.” 2 Mr. E. W. 
Shann, ‘On the Nature of the Lateral Muscle in 
Teleostei.” 3. Dr. W. T. Calman, ‘Report on 
the River-Crabs (Potamonidz) Collected by the 
British Ornithologists’ Union Expedition and the 
Wollaston Expedition in Dutch New Guinea.” 
4. Mr. O. Thomas, ‘‘Report on the Mammals 
collected by the British Ornithologists’ Union 
Expedition and the Wollaston Expedition in 
Dutch New Guinea.” 5. Mr. Guy Dollman, “‘ Notes. 
on a Collection of East African Mammals pre- 
sented to the British Museum by Mr. G. P. Cosens.” 


Pharmaceutical Society, 17, Bloomsbury-square, 
W.C.,8 p.m. Professor G. T. Morgan, “ Organic 
Derivatives of Arsenic and Antimony.” 

Rontgen Society, at the Institution of Electrica 
Engineers, Victoria-embankment, W.C., 8.15 p.m. 
Dr. R. T. Beatty, “The Energy of the Rontgen 
Ray.” 

WEDNESDAY, APRIL 8...Electrical Engineers, Institution of 

(Yorkshire Section), Philosophical Hall, Leeds, 
7.15 p.m. Mr. E. D. McCourt, “The Bonecourt 
Boiler.” 
(Birmingham Section.) The University, Edmund- 
street, Birmingham, 7.30 p.m. Mr. J. S. Peck, 
“The Use of Reactance in Alternating Current 
Circuits.” 

Geological Society, Burlington House, W., 8 p.m. 

Astronomical Society, Burlington House, W., 5 p.m. 

London Society, at the United Service Institution, 
Whitehall, 8.W., 8 p.m. Sir Laurence Gomme, 
“ The Government of London.” 
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NOTICE. 


COUNCIL. 

His Grace the Duke of Norfolk, K.G., 
G.C.V.O., has been elected a Vice-President 
of the Society, in place of the late Sir William 
Lee- Warner, G.C.S.I. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 
A meeting of the Indian Section was held on 
Thursday, March 19th, 1914; Sir STEUART 
Cotviw Bayzey, G.C.S.1., C.LE., in the chair. 


Tae CHAIRMAN, in introducing Mrs. Patrick 
Villiers - Stuart, said the chair ought to have 
been taken by a gentleman who had been 
well acquainted with Northern India, who had 
known something upon the subject of Indian 
water gardens, who had been something of an 
antiquary, something of an architect, and some- 
thing of a gardener. Unfortunately he (the 
speaker) was none of those things; he had 
the honour of presiding merely because, to the 
Society’s very great regret and misfortune, the 
Chairman of the Indian Section, Sir William 
Lee-Warner, had passed away. ‘What limits 
shall we put upon our regret for such a well-beloved 
chief?” After Sir William’s lamented death, he 
had been asked to fill the position of Chairman 
of the Indian Section for the ensuing session, 
and that was his only justification for having the 
honour of addressing the meoting that afternoon. 
To any of the audience who had read the lec- 
turer’s book, “Gardens of the Great Mughals,” 
or who had even read the enthusiastic praises of it 
in the.press of recent weeks, no introduction would 
be necessary; but to those who had not yet had 
that pleasure, but who, he was sure, would be 
looking for it at the end of the meeting, he would 
say that Mrs. Villiers-Stuart’s qualification for 
bringing the subject forward was that she had 
lived two years in India, giving up fifteen months 
to the study of the gardens. As would be seen by 
the sketches exhibited, she had not only studied 
them as a painter studied his subject, but she had 


lived in them, had read all there was to be read 
about them, conversed with Indians high and low 
about their symbolism and their meaning, and in 
fact had drawn out the heart and soul of them. 
In her book would be found much learning—the 
learning of the Persian poets, of historians, refer- 
ence to Babar’s “© Memoirs,” reference to Manucci, 
and all the lore that could be gathered together 
about the Mughal gardens. He thought some of 
her descriptions—for instance, that of the Shalimar 
Gardens at Lahore—were as beautiful pieces of 
word painting as anything he had ever read; they 
gave almost a better idea of the gardens than the 
paintings and illustrations in the book. 


The paper read was— 


INDIAN WATER GARDENS.* 
By Mrs. Patrick VILLIERS-STUART. 
GARDENS OLD AND NEw. 


If we have not been in India perhaps the 
first thing that comes to our mind is some 
haunting line of Sadi’s, or Omar Khayyam’s, 
or of Moore’s “ Lalla Rookh,” some vision of 
marvellous scenes in the “ Vale of Cashmere ’’— 
Where the waterfalls gleam like a quick fall of 

stars, 


And the nightingale’s hymn 


from the Isle of 
Chenars. ` 


But to you who know India and the modern 
Indian garden, the reality is now very different, 
is it not? For the old gardens are by no means 
easily to be found, and the mid-Victorian land- 
scape park in the arid climate of Central and 
Upper India is, frankly, not a success. Unfor- 
tunately that has not prevented its imitation, 
and the consequent neglect of the far more 
suitable and infinitely more beautiful Indian 
water gardens. 

We all know the Anglo-Indian public park, 
with its bare acres of unhappy-looking grass, 
its hideous iron railings, ugly band-stand, and 


* The illustrations are reproduced from Mrs, Villiers- 
Stuart’s “Gardens of the Great Mughals,” by the courtesy 
of the publishers, Messrs. Adam and Charles Black. 
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forlorn European statues, its wide objectless 
roads, scattered flower-beds and solitary trees, 
and, worst of all in a hot country, its usual 
lack of fountains and running waiter. 

With what relief one turns again to the old 
Mughal baghs, and, passing from the dust and 
glare outside, pauses in the shadow of some 
deep entrance arch, watching the delicious cool 
glitter of the hundred little fountains, their 
pearly spray breaking the reflections down the 
long canal. Marigolds fill the parterres. Rose 
sprays trail in the water. Dark cypresses, 
orange trees, and palms frame in on either side 
the distant white pavilion; or may be it is a 
garden tomb to which the double paths lead 
up. And over all there is an air of poetry and 
romance, the contrast of the open sun-baked 
land outside only heightens. Little wonder 
that the Mughals prized their gardens, or that 
Wazir Khan wrote upon his mosque, among its 
flower-decked tiles— 


Remove thy heart from the gardens of the world, 
And know that here is the true abode of man. 


A LIVING ART. 


. To live in an Indian garden kept up in the 
old style, is to plunge at once below the surface 
of Anglicised India. The answer to many 
questions which perplex us who come fresh 
from the West lies there in the gardens ready 
for our finding. 

Here I should like to say that my interest in 
Indian art is not primarily archeological. Nor 
do I plead for a pseudo-Mughal revival at new 
Delhi. India is religious; art is an active 
force, a part of reality and life, and it is obvious 
that the path always lies onwards. But to 
understand and appreciate any phase of Oriental 
art achievement its underlying history and 
symbolism must be kept in view. 


INFLUENCE OF CLIMATE AND RELIGION, 


There are two distinct yet constantly inter- 
mingling styles traceable in the history of 
Indian gardening—the Hindu and Buddhist 
garden of early Indian days and the Central 
Asian garden, which, although if owed no 
doubt much to the old Buddhist influences, 
was more definitely introduced into India by 
the garden-loving Emperor, Mohammed Babar. 
Both styles may be briefly traced to the two 
main influences which underlie all national 
arts—climate and religion. 

t. Intense appreciation of flowers seems to have 
been general over Central Asia. Summer’s 
heat and winter’s cold both strip the country 
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bare of colour. All the flowering time and 
fragrance of the year is concentrated in a brief 
but exquisitely brilliant spring. The typical 
Mughal flowers are all spring flowers, and all 
the Persian poets join with old Omar in his 
lament: ‘Alas! that Spring should vanish 
with the Rose.” 

But even the poet’s roses were not the first 
essential in the garden. The soul of an Eastern 
paradise hides not in the flowers, the grass, the 
trees, but in the running water which alone 
makes its other beauties possible. Thus 
the need of irrigation dictated the whole 
arrangement of these great Central Asian 
enclosures. 

Their plan is of extreme simplicity. It was 
the four-fold field-plot of Babar, illustrated also 
by the Eden of our Bible, and by the Hindu 
mythological geography of the world. This 
was a Holy Land, with Mount Meru in its 
midst, from which the waters of a secret spring 
flow north, south, east and west, in four great 
fertilising streams. On the central mount grows 
the sacred tree, the Tree of the Knowledge of 
Good and Evil, with Naga, the holy water snake, 
the embodiment of the spring, coiled about its 
roots. All nations would seem to have joined 
in this early conception of a Paradise, so that 
the Indian garden as it stands to-day represents 
for us probably the oldest and certainly the 
most definite garden plan. 


MARRIAGE OF THE FRUIT TREES. 


Back to these simple pieties we are led by the 
Hindu custom prescribing the laying out of a 
garden as a religious function, of which the 
distinctive rite is the formal marriage of the 
fruit trees by the garden well; two of the finest 
young trees being planted beside the conduit 
head. After which the gatden is cireumambu- 
lated by its planters. This marriage of the 
fruit trees—one of which was usually a palm—is 
a favourite motive with Hindu craftsmen, and 
the well-known perforated stone window in the 
Mosque of Sidi Sayyid at Ahmedabad is among 
the most beautiful examples of its use. 


Hinpvu AND BUDDHIST GARDENS. 


The Hindu and Buddhist garden, though 
evidently resembling that of Central Asia in 
plan, had no such extensive need of irrigation. 
The Indian flora, together with the difference 
of climate, gave it a very distinctive character. 
Apart from the artificial mound called the 
Pleasure Hill in its midst, its outstanding 
features were the mango, asoka, and champaka 
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groves ; the bignonia, jasmine, and convolvulus 
bowers; and the lotus and water-lilies floating 
on the ponds. 


JOURNEYS OF THE LOTUS AND THE ROSE. 


It is not without misgivings that I venture 
to show you this inadequate little map. In 
the journeys of the Lotus of the Good Law, 
and the Rose of Persia, I have tried to illustrate 
the two forms of Indian gardening; to explain 
their meeting in the garden palaces of the 
Mughal Emperors, and their final amalgamation 
in the gardens of Rajputana and Central India. 
Both styles, as we have seen, may be traced 
back to a remote and misty antiquity; the 
Buddhist garden to the worship of flowers and 
trees by the Aryans of Vedic times; the Moslem 
Paradise, to the hanging gardens of Babylon 
itself, to say nothing of our Biblical Eden. 


A PARADISE CARPET. 


When, in the year a.D. 637, the Arabs con- 
quered Ctesiphon on the Tigris, nothing 
astonished them more, so their chroniclers 
relate, than a wonderful carpet, It was called 
the King’s“ Spring,” that is to say water garden, 
It was of enormous size; the ground worked in 
gold thread, the leaves and flowers in silk, 
crystals and precious stones representing the 
fruit and the water. 

The design of this marvellous carpet, devised 
as far back as the times of the Assyrian Kingdom, 
prevailed down to the days of Shah Abbas and 
Shah Jahan. Its strange persistence is shown 
by the Paradise carpet, said to have been made 
for Shah Abbas, and now to seen here in London. 
It is oblong in shape, thirty-one feet by about 
twelve feet wide, and represents the Paradise of 
the Koran, with its four-went waterways and 
eight pearl pavilions. The Shalimar Bagh at 
Lahore is a conerete example of just such a 
plan. This carpet shows, too, how these 
gardens were planted. Parterres alternate with 
squares of grass shaded by trees; while border- 
ing the main canals are the symbolic avenues 
of fruit trees and cypresses; a charming fancy 
which the younger Pliny borrowed from the 
East, when he planted his apple trees and 
little obelisks of box to line his Tuscan villa 
paths. 

THE GARDEN OF FIDELITY. 


One of the most intimate and vivid illustrations 
of Babar’s famous diary represents the Emperor 
laying out the garden of Fidelity at Cabul. 
“To the south,” he says, “on rising ground I 
formed a ‘char-bagh’”’—literally four gardens ; 
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but the word bagh is equivalent to our “ country 
house,” or to the Italian meaning of the word 
“villa.” ‘In the garden,” he continues, “ there 
is a small hillock, from which a stream of water 
sufficient to drive a mill incessantly flows. The 
four-fold field-plot of the garden is situated on 
this eminence. At the time when the orange 
becomes yellow the prospect is delightful. 
Indeed,” he adds, with pardonable pride, ‘ the 
garden is charmingly laid out.” 


A Movern BUDDHIST GARDEN. 


2? 


“It always appears to me,” Babar writes, 
after his final conquest of 1526, ‘that one of 
the chief defects of Hindustan is the want of 
artificial watercourses.” Here I am reminded 
we must not take the Emperor Babar too 


_ literally as to “the defects of Hindustan.” 


Like many modern travellers he was tempted 
to generalise quickly. The Buddhists and 
Hindus had an elaborate system of irrigation. 
This may have broken down in Upper India 
after centuries of incessant change and warfare. 
But there is little doubt that Hindu gardening 
still flourished wherever the Mohammedans 
had not penetrated. Even within recent years 
the royal palace at Mandalay, so Sir Richard 
Temple tells me, was, when he first saw it, a 
perfect example of an old Hindu pleasance, a 
type of garden which in these moister climates 
developed into the well-known and charming 
landscape styles of China and Japan, | 


CHOICE OF SITE. 


The Mughals, with their fine traditions, laid 
most stress on choice of site. Babar was too 
wise a gardener to suppose that he could build 
a great garden without a great idea or a great 
opportunity; hence his disgust with the arid 
monotony of the country round Agra. How 
he conquered the initial difficulties of the 
plains, and devised a huge riverside palace 
called the “Flower Scatterer’’; how Babar’s 
great-great-grandson made the best known of 
all Mughal baghs, and on its terrace by the 
slow-flowing, tranquil Jumna, raised the 
loveliest of tombs, I need not dwell on here. 
Everyone in India visits Agra. Everyone in 
England is at least familiar with some repre- 
sentation of the Taj. But perhaps this floral 
detail from the Taj dado may be fresh to some 
of you who have often passed that way. For 
like the garden parterres of spring flowers, 
which it naively represents, it only reveals its 
full delicacy of form and colour on-a dull day, 
and there are few dull days in India. i 
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THE GRAPE GARDEN. 


In the Agra Palace fortress there is a small 
and very perfect garden. It is called the Anguri 
Bagh—the Grape Garden. Its stone parterres, 
each plot, with its little entrance and exit for 
the irrigating water, illustrate to perfection a 
design on which countless Eastern rugs are 
based. The Anguri Bagh lies empty now. 
Grass alone grows in the parterres. The whole 
garden looks like some great elaborate jewelled 
design rifled of its coloured gems, turning its 
gaping, empty setting to the sun. 
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planting of the Paradise baghs, whose beauty 
formed the leading inspiration of Mughal 
decorative art, and still underlies the whole 
artistic world of the Indian craftsman. 


Whatever building or smaller work of art we 
turn to, the same garden motiye appears : in 
the beautiful flower-bed dados of the Private 
Hall of Audience beyond the Grape Garden, in 
the similar dado round the Taj, in the well- 
known rose -water vessels and flower vases, 
the fruit plates and wine cups of the Persian 
and Indian tiles, it is equally to be found. 
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Fie. 1.—THE ANGURI BAGH. 


How the Indian gardens suffer from the loss 
of their flowers and fountain jets may be 
realised on comparing the bare empty Anguri 
Bagh, all its straight lines left exposed in 
unrelieved monotony, and the painting of an 
evening scene in a Rajputana garden. 


THE UNDERLYING MOTIVE or MUGHAL 
DECORATIVE ART. 


From Indian paintings of the seventeenth, 
eighteenth, and even nineteenth centuries, as 
well. as in out-of-the-way gardens, behind 
whose purdah walls English influence has not 
penetrated, some idea can be gathered of the 


Bouquets of flowers cover the fine gold- 
embroidered muslins; flower borders edge the 
soft Kashmir shawls, and twine lightly in and 
out of the pages of much-prized writing. The 
miniature portraits of the emperors and their 
nobles often show a garden background, and in 
nearly every case the figure holds in one hand 
a sweet-scented flower, some rose or narcissus, 
painted with precise, delicious skill, The 
rippling pattern of the water is seen on every 
hand; pavements and platforms are inlaid to 
represent the garden tanks; the same motive 
echoes the charm of the waterfalls on em- 
broidered rugs and ee The best-known 
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and most beautiful theme of all, the entwined 
Cypress and -fruit tree, which appears and 
reappears in embroideries and paintings, on 
carpets, rugs, and tiles, was taken directly from 
the garden avenues, where cypress and fruit 
trees planted alternately were the favourite 
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Nour-JAHAN, BEGAM, AND HER KASHMIR BaGus. 

The Empress Nur-Jahan, wife of Jahangir, 
the fourth Mughal Emperor, shares with Babar 
the credit of having made many lovely water 
gardens. Of all her pleasure palaces perhaps 
the most beautiful, as well as the most famous, 
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Fic. 2.—A RAJPUTANA GARDEN, 


symbols of life, death, and eternity ;. the 
solemn background of the deep-toned cypress, 
emblem of death and eternity, contrasted with 


the waving, delicate sprays of rosy almond 
tree or silvery-flowering plum, emblems of life 
and hope. 


are those of Shalimar, Achibal, Verinag, and 
the building on the Manasbal Lake, now fanci- 
fully known as Lalla Rookh’s garden. These 
are all in Kashmir. 
wonderful valley, with its exquisite snow- 
peaked mountains and clear reflecting lakes, 
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with its flower-scattered meadows and strange 
holy springs, it was possible to realise to per- 
fection the garden Babar sought, but could 
never make, at Agra. 


THE SHALIMAR BAGH. 


The Shalimar Bagh, on the shores of the Dal 
Lake near the city of Srinagar, is fortunately 
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curtailed by the modern road—starts with the 
grand canal leading from the lake, and 
terminates at the first large pavilion. The 
small black marble throne still stands over the 
waterfall in the centre of the canal which flows 
through the building into the tank below. 
From time to time this garden was thrown 
open to the people so that they might see their 


Fic. 3.—Tue NISHAT BAGH. 


kept up by His Highness the Maharaja of 
Kashmir. In spite of many changes it still 
shows the charming old plan of an Imperial 
summer residence. 

The present enclosure is five hundred and 
ninety yards long by about two hundred and 
sixty-seven yards broad, divided, as was usual 
in royal pleasure grounds, into three separate 
parts. The outer or semi-public garden—now 


Emperor enthroned in his Hall of Public 
Audience. 

The second garden is slightly broader, con- 
sisting of two shallow terraces with the Hall of 
Private Audience in the centre. The buildings 
have been destroyed, but their carved stone 
bases are left, as well as a fine platform 
surrounded by fountains. On the_north-west 
boundary are the royal bath-rooms. 
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The third and last enclosure forms the zenana 
garden. Here the whole effect culminates in 
the beautiful black marble pavilion added by 
Shah Jahan, which still stands in the midst of 
its fountain spray; the green glitter of the 
water shining in the smooth, polished marble, 
the deep rich tone of which is repeated in the 
old cypress trees. Round this pavilion was 
concentrated the whole colour and perfume of 
the garden, with the snows of Mahadev for a 
background. How well the Mughals understood 
that the garden, like every other work of art, 
should have a climax. 

A complete contrast to the royal Shalimar 
with its dim leafy vistas, shallow terraces, and 
smooth sheets of falling water, is offered by the 
equally famous Nishat Bagh, Asaf Khan’s well 
named Garden of Gladness. 

That an Indian Water Garden need not 
necessarily be large to be successful is shown 
by yet another of these Kashmir gardens ; for 
the Chasma Shahi, the little Garden of the 
Royal Spring, in spite of its small size—hardly 
more than two and a half acres—is perhaps 
even more attractive than its great rivals round 
the lake below. 


Tae Use AND POPULARITY OF THE OLD 
IMPERIAL BAGES. 


It ia pleasant to find what a pride and delight 
both Indians and Kashmiris take in the old 
Imperial Gardens. Bustling sightseers are a 
rare occurrence, but the famous baghs are 
always full of real garden lovers. All great 
festivals and holidays are celebrated, if possible, 
in a garden. Crowds come from the city, 
bringing their women folk, their babies and 
their birds. Students take their books and 
work under the trees. A day in one of these 
vast walled water gardens is an event which 
appeals as much to purdah ladies as to the 
very poorest class. The great Emperors who 
planned them and lived in them-—Babar, Akbar, 
Jahangir and his Nur-Jahan—are far more vivid 
personalities in India than Elizabeth and the 
Stuart Sovereigns are in England; and every 
Indian speaks with a lingering regret of the 
days of the older Empire, “when the Gardens 
were in their splendid prime.” 


MOSLEM GARDEN TALES. 


Old stories and histories haunt these gardens, 
for Moslem garden craft, like Mughal painting, 
is full of symbolism, and rich with all the 
sensuous charm and dreaminess of the old 
Persian tales. The story of Laila and Majnun, 
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the faithful lovers who only saw each other 
twice on earth, is most frequently memorialised. 
Two low-growing fruit trees, such as a lemon 
and orange tree, planted in the midst of a 
parterre of flowers, are the lovers happy in 
Paradise; the same idea is also illustrated by 
date palms, which are generally planted in 
pairs. Majnun’s sad, earthly symbol is the 
weeping willow, whose Laila, the lotus, grows 
just beyond his reach. Two cypress trees also 
are grown as their emblems, but the prettiest and 
quaintest of all is Laila on her camel litter, a 
rose-bush on a little mound. 


TUDOR GARDENS AND MUGHAL 
BAGHS. 


Allowing for the difference due to climate, 
the Mughal baghs and their English contem- 
poraries of the sixteenth and seventeenth 
centuries are curiously alike. In both styles 
the garden was confined by high boundary walls ; 
in both the whole scheme of house and garden, 
buildings and planting were treated throughout 
in definite relation to each other. Towers in 
the East, and garden houses in the West, were 
an invariable feature marking the corners of the 
walls. The cistern fountains seen in European 
illuminations might have played in the Garden 
of Fidelity ; the “ pleached allies ” and ‘“' proper 
knots” of English gardeners were the vine 
pergolas and geometrical parterres of the 
Mughals; while their central platform or 
pavilion answered the same purpose as the 
banqueting hall on the “mound,” without 
which at one time no English noble’s garden 
was complete. 


THE INFLUENCE OF THE PLAINS. 


The scheme of the Mughal garden, based as 
if is on the most simple and scientific principles 
for an irrigated garden in a dry climate, stayed 
unchanged in the plains. But the fresh environ- 
ment altered its aspect. The Moslem garden, 
despite its;|Paradise plan, was a worldly place. 
It was a charming luxury. It was the special 
attribute of the Court, of rich men, and of 
princes. The quaint conceits and symbolism 
of its planting were largely drawn from Persian 
secular literature. With Hindus, on the other 
hand, a garden is an essential. Flowers, and 
the leaves of certain trees, are the first require- 
ment in the proper performance of daily worship. 
And no jungle or wild flowers may be used, for 
the offerings are worthless unless picked in the 
giver’s own domain. 
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MOONLIGHT GARDENS. 

Many fresh and charming ideas stepped into 
the Moslem garden with Akbar’s Rajput queen. 
But the greatest change the Hindu influence 
wrought was the introduction of the moon- 
light garden—a change from the sunlit Turki 
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camp fires, had his Mahtab Bagh, one may be 
sure. But the Indian flowering trees being at 
their best in the hot weather and the rains, 
especially when the cool evening breeze brings 
out their perfume, Hindu ladies until recently 
rarely entered their gardens except at night. 
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gardens, with their rose pergolas and glorious 
parterres, to moonlight Indian gardens of dark 
trees, white flowers, white paths, perfumes and 
lights. The Hindu pleasance is planned essen- 
tially for evening enjoyment. Not that the 
Mughals failed to see the beauty of night. 
Babar, who so loved the glowing rings of the 


DECORATIVE LIGHTING. 

It follows that decorative lighting was, and 
is, a very distinctive feature in Indian garden 
craft, and one, from the nature of things, but 
little understood by Europeans. Now, what 
with the adaptability of electricity, and our 
modern French and English artists’ obvious 


Hosted by SIOORTC 


April 10, 1914. 


delight in the contrast of blue twilight and the 
rosy warmth of artificial light, the little lamps 
may once more gleam from under the waterfalls, 
‘and many other charming traits of Indian 
gardening be developed or revived. 


THe ZeENANA TERRACE. 


Swimming-baths are another delightful 
feature. Swings, too, adorned the terrace set 
apart for the women of the family. Their 
arches built of stone or marble and elaborately 
carved form characteristic garden ornaments. 
. That at Deeg is placed on a platform under the 
trees, where the swinger could sway through 
the nearest fountain spray. 

Although in Rajputana and the lesser Native 
States something of the old skill lingers, in 
British India, and wherever English influence 
has been strong, the typical Indian gardens have 
been the first to go, and the old symbolic 
garden-craft, the first of all the traditional arts 
_to disappear. And among the changes due to our 
Raj and the consequent copying of European 
fashions, one of the greatest drawbacks to Indian 
women is the loss of their fine water gardens. 
Indeed, we all lose by the neglect of Indian 
garden building, but none lose more of health, 
delight, and happiness than the gentle purdah 
ladies, whose lives are in truth rather cramped 
than widened by contact with our ideas, when 
these entail the loss of their beautiful terraced 
roofs and pavilions and the introduction of the 
open exposed garden which they cannot live in 
and enjoy. 

An OpeEn-arR House. 

As I said to begin with, my interest in Indian 
garden design is more artistic and practical than 
archeological. An Indian garden is, in fact, an 
open-air house. Its separate pavilions corre- 
spond to our several rooms with their various 
uses. When one comes to think of our national 
love of fresh air, even in a cold climate; of 
the fashion for the so-called ‘“ simple life,” 
more talked about perhaps than lived; of the 
esthetic revivals of these latter days, and more 
particularly of the rediscovery of the truth that 
the house and garden should form one har- 
monious whole, it is indeed strange that we 
should be so slow to learn from India. 


CLIMATE AND CIVILISATION. 


Among the early discussions which arose 
over the building of the new Delhi, I seem 
to remember reading somewhere a delightful 
account by Lord Curzon of our proposed public 
buildings as planned after the Mughal garden 
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style. He foretold the ensuing confusion, the 
dislocation of the wheels of government, which 
in India, at least, run so smoothly. A weighty 
meeting of the Council might be rent by a 
sudden sharp burst of the early winter rains, 
and the consequent rush for umbrellas. Pre- 
cious documents, now safely pigeon-holed, 
might be lost in real earnest. Even the day’s 
work might be scattered far and wide by the 
rising wind of afternoon, the hot weather's 
boisterous herald, who would be sure to send 
the thin typewritten sheets to play hide-and- 
seek with the falling pipal leaves, in and out 
through the open loggias and pavilions. 

Charming to live in, perfect as a setting for 
social ceremonial, clearly the Indian water 
garden is but ill adapted for an office. 

But apart from offices and their like, need we 
in a hot climate repeat all the dreary necessi- 
ties, even the mistakes, of a cold civilisation ? 
That is a question which will have to be faced 
and answered more and more frequently as time 
goes on in India. By our power to answer it 
we shall be judged. 


~ 


THE POWER OF SYMBOLISM. 


I have often been warned by English people 
not to lay too much stress on symbolism as a 
motive in Oriental design. But can we con- 
sider it too deeply, if we would understand the 
Oriental designer? Practical considerations of 
structure and convenience are the foundation of 
all plans, but in the Hast plans are no sooner 
founded than they are furnished with corre- 
sponding symbols. Those who remember that 
grim description by Sir Valentine Chirol of a 
modern Indian play and its allegory, will recall 
how strong a power is this same symbolism for 
good or ill in India. 


A GREAT GARDEN. 


The possibilities of the new Delhi are, I 
think, not even yet fully realised—how its 
interest centres in the Badshahi Mahal, the 
Imperial Palace and its gardens. For what 
are public institutes and pleasure-grounds, fine 
secretariats, alien Gothic cathedrals, Grecian 
post-offices, Roman forums, beside the Indian 
home of the Father of his people, the palace 
buildings of an Emperor who is Vishnu’s 
Viceroy upon earth ? 

In a vast continent where temples, churches, 
mosques, forts, and even palaces, but serve to 
mark and divide men and creeds, all might yet 
meet in a garden. Hindu and Mussalman 
might both recognise their own symbols there, 
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where the waterfalls and whispering trees would 
murmur to us of that power, which, for all our 
restless Western cleverness, we miss. There 
Indian women, when they come to greet their 
Queen or her representative, would each be 
welcomed by her own flowers and their legends, 
and the garden would speak for us better than 
ourselves, Laila would be there on her rose- 
bush mound, or happy with her Majnun in 
the parterres; with scarlet asoka trees, Kama 
Deva’s champak buds, and tulsi in the terrace 
vases; while the Lilies of Our Lady and the 
Lotus of the Good Law would share the 
gardens with the pink rose of the Persian 
poets and the red rose of England. Nor need 
we confine ourselves or our Indian craftsmen 
to imaginative reproductions of the past. New 
needs and our modern wealth of flowers would 
give fresh life and loveliness to ancient symbols 
and ideas, charms to rival and surpass all the 
older Shalimars. There, as in classic and 
Renaissance pleasure-grounds, busts and statues, 
memorials of illustrious men, might gaze on us 
from niches round the walls; great thoughts 
and deeds might shine among the shadows of 
the trees—India’s heroes honoured in the 
garden of their Emperor. We are unimagina- 
tive, I know, but I think two places have 
an appeal beyond all others for the average 
Englishman-—Windsor and Westminster. Why 
should not Delhi have her “Garden of Great 
Deeds ” ? 

India is the Holy Land, not only of Hindus 
but of all the Buddhist Further East. The 
meeting there of East and West might stand 
for something more profound, more enduring 
than any Empire has yet proved. The palace 
of a Western king at Delhi might fitly symbolise 
a new Palace of Peace and Understanding for 
the future, in which West and East tend to 
draw near and ever nearer each to each. 


DISCUSSION. 

Tor CHAIRMAN (Sir Steuart Colvin Bayley), 
in opening the discussion, thought all would 
agree that what he had said in his preliminary 
remarks was more than justified. Hethought Mrs. 
Villiers - Stuart had perhaps, in accounting for 
the decay of Mughal gardening, attributed rather 
too much to the bad influence of English 
gardens and English gardeners and too little to 
the other and very obvious elements which had 
led to their destruction. The Mughal water 
gardens, at all events, were admittedly an exotic ; 
they were brought from Central Asia. Babar 
himself had remarked about the want of artificial 
streams and running water in Northern India. 
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Then it was the cult of a small class of wealthy 
and leisured nobles and princes, and for its exercise 
it required decent security; and as long as those 
conditions remained, as long as the Empire was 
an Empire, the cult flourished. But after Arung- 
zeb’s mistaken policy had ‘practically destroyed 
the Empire, what peace and security was there ? 
What were the conditions?- They were that 
Northern India, especially those cities in which 
the gardens were placed, was perpetually overrun. 
Delhi was sacked by the Jats; there was Nadir 
Shah’s invasion; there were the raids of the 
Mahrattas; the invasion of Ahmad Shah Abdali 
and the battle of Panipat; and whatever par- 
ticular freebooter might have held the unhappy 
Emperor in control, his people overran the place. 
Of course the gardens were destroyed under those 
circumstances, and when a tolerable peace and 
security came with Lord Lake in the nineteenth 
century the class which had been in the habit of 
cultivating the gardens had been destroyed. He 
thought that accounted a good deal for the tradition 
having broken down and being rather a memory 
than an actual fact. Consequently he did not con- 
sider the Anglo-Indians—Philistines though they 
all were—were really so much to blame for not 
renewing them. He hoped there would be some 
expert gardener who would say a word even for 
Anglo-Indian “ open bungalow gardening,” and for 
that poor misused person “ the trained gardener.” 
He (the speaker) had too delightful a recellection of 
many gardens round and about Calcutta, especially 
of the Botanical Gardens, and even of his own 
garden at Belvedere, which was superintended by 
a native gentleman with almost a rage for culti- 
vating roses, to accept the censure readily. At 
all events it was to be hoped, as one of the early 
Fathers had said, that there was salvation even for 
the poor Devil; and he did hope that there might 
come a time when, under the influence of some 
such pleasant dream as the author had given in 
the last chapter of her book, some means might 
be found of wedding the horticultural knowledge 
of expert gardeners to the symbolic and perhaps 
more spiritual style of gardening of which such a 
charming account had been given. 


Sir GrorGEe Brrpwoop, K.C.LE., said that Mrs. 
Villiers-Stuart’s selection of the subject of her 
recently-published but already widely-known book 
on “The Gardens of the Great Mughals ”?” [Adam 
and Charles Black] was an inspiration of genius; and 
would always remain the definite, bright “ feather 
in her cap’’—to use a saying credited to the very 
Turkmans with whom, as Mrs. Villiers-Stuart 
believed, the typical water gardens of the Great 
Mo(n)gols in India also originated. No one before 
Mrs. Villiers-Stuart—neither Colin Mackenzie, 
Colonel William Henry Sykes, Henry Thoby 
Prinsep, James Prinsep, Robert Gill, Sir Alexander 
Cunningham, Arthur Burnell, James Burgess 
(who still lived), nor James Fergusson—had ever 
written on the subject; and that Fergusson, who 
dealt so masterfully, and so comprehensively with 
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the architecture of India, and who, moreover, was 
gifted with so keen an insight into the physiography 
of the country, should have altogether overlooked 
these architectonic gardens — so attractive and 
gracious and alluring in aspect, and so perfect 
at once in the science and the artistry of their 
construction—was simply amazing. He was, on first 
reading Mrs. Villiers-Stuart’s book, himself most 
delightedly humiliated in finding how he had been 
even more blind than any of the authorities on the 
architecture and antiquities of India he had named ; 
for during his service in Bombay he had charge of 
the Gardens of the Agri-Horticultural Society, both 
in Bombay and at Poona; was constantly consulted 
in the management of the Government House 
Gardens at Poona and in Bombay; and had laid 
out the Victoria Gardens behind the Victoria and 
Albert Museum, Bombay; and the great garden of 
the Sassoons, south of the Victoria Gardens, and 
the garden of Sir Munguldass Nathoobhoy, in 
Girgaum; and he was always holding up the 
Indian handicraftsman as an example to be studied, 
if not always followed, by ourselves in India, in 
every department of the applied arts; and likewise 
trying to persuade the English members of the 
Agri-Horticultural Society to introduce indigenous 
Indian plants into their gardens, in place of potted 
oaks and cuttings of ivy, for which, in their deep 
love of their English homes, young officers would 
often pay Rs. 200, over a month’s pay, for a single 


pot! Yet he had never once thought of turning to , 


the gardens of the Great Mo(n)gols so accurately and 
vividly and persuasively described by Mrs. Villiers- 
Stuart in her book, and that afternoon in her paper. 
In fact he was always thinking of Mount Edgecombe 
and Edinburgh, which from Bombay seemed so 
“ far, far away,” and, therefore, had become for him 
as Paradises. Mrs, Villiers-Stuart, with the more 
wakeful and watchful intuitions, and readier ini- 
tiative of a woman, at once comprehended, and 
apprehended, their exceeding beauty, and the full 
significance —sanative, social, and political — of 
their benign amenity ; and it was, therefore, that the 
exceptional book she had written on them at 
once placed her, in her due sequence and grada- 
tion, among the few European writers—William 
Jones, James Fergusson, Max Miiller, and Edwin 
Arnold—who, in reviving among the people of 
India a proper pride in their own idiomatic arts, 
literatures, and religions, did more than could 
possibly have been done by the direct action of the 
British Administration (Raj) of itself for the re- 
vindication of Aryan supremacy in India—India 
of the Hindus. But not only in its subject was 
Mrs, Villiers-Stuart’s book so captivating and 
inspiriting, and redeeming a book: for written 
throughout with the spontaneity and unfailing 
directness of literary expression characteristic of 
the teachers of a new evangel, and lacking nothing 
of the subsidiary merits of artistic illustration and 
honest “forwarding,” it came to us perfected in 
every feature of “a book of good faith ’—a gift out 
of the very hands of Pallas Ergatis herself, He 
had prepared an exhaustive examination of the 
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etymology (A) of the principal English words used 
for land communication before the modern intro- 
duction of our roaring, vaporarious locomotion, 
rushed along limitless laid lines of hardest steel ; 
and (B) of the principal Euro-Asian words used 
to denote gardens, plantations, and orchards; for 
in this sound, inductive way alone could we hope 
to determine the actual form of the Asiatic and 
European gardens of antiquity—and haply trace 
Mrs, Villiers-Stuart’s ‘‘ Indian Water Gardens’? to 
their true genesis, or parentage, which he believed, 
with Mrs. Villiers-Stuart, to be in Turkestan. 
But he had worked out these etymologies quite in- 
dependently of that belief; and simply to help 
others, so far as he could, to determine this still open 
question for themselves, and they would be found 
as an addendum to the discussion. He would only 
here say that neither these otherwise illumi- 
nating etymologies, nor the descriptions of gardens 
to be found in Homer [“ Odyssey”? VII., “ Garden 
of Alcinous’’]; Xenophon [‘‘(iconomica,” IV. 13, 
“ Garden of Cyrus”]; Virgil; Pliny [Nat. Hist. 
XIX.|; Athenaeus [B. XV.]; and Ælian [“ De 
Animalium Natura,” XIII. 18—Endian Gardens), 
and in the writings of such experts in gardening 
and farming as Cato Major, Columellaand Palladius 
afforded us the slightest idea of anything of archi- 
tectonic conventions in the ground-plan of the 
gardens of the classical Greeks and Romans and 
the®ancient Hindus; and the conclusion he had 
come to, tentatively, was that the Bahylonian, 
and Hebrew, and general Semitic tradition of 
the lay-out of the “Garden of Eden,” with 
its four-went rivers, was little known, or if 
known little heeded beyond the Semitic area of 
Anterior Asia and Egypt before the conversion of 
Europe to Christianity, and of Asia and Africa 
to Islam. The omission of details of anything 
of formal constructive features in the lay-out of 
their gardens by the Greeks and Romans and 
ancient Hindu writers was the more remarkable in 
view of their natural Aryan love of flowers, and 
of their grateful and joyous use of them in the 
worship of their gods; for which they were 
expressly cultivated by both the Greeks and Romang 
as still by the Hindus. The general Indian terns 
for a gardener in India was mali, that is “the maker 
of garlands ” ; and he was to be seen every morning, 
after he had put his garden in order, strolling 
leisurely through it, gathering fresh flowers, each 
one of them sacred to one or other of the gods, 
and arranging them in chaplets, and festoons to 
hang from the neck, and poesies, for the use of 
the family, if Hindus, in the house and temple 
worship of the day; and, standing outside, any 
of the greater Hindu temples of Bombay, on 
the anniversary of its presiding “numen,” your 
thoughts were at once carried back to the high 
festival day of one or other of the gods of ancient 
Greece, as of Here at Samos, or Artemis at Samos, 
or Europa at Corinth, or, in deeper emotion, 
of Zeus at Olympia. In this way Greece was 
always interpreting India, and India Greece, to 
all educated, and observant, and sympathetic 
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Englishmen who had lived in India—India of the 
Hindus. The only mythological and religious 
associations the ancient Hindu, and the Roman 
and Greek Gardens had in common with the 
Babylonian gan-Eden of “ the First Book [Genesis] 
of Moses ”* was the presence in them all of a Garden 
God, intrinsically the same Garden God, under 
whatsoever metonomy or metamorph, and im- 
memorially implicated with the same “old 
Serpent ” [nahas of Genesis iii. in Sanskrit naga, 
t.e., “ naked,” in Gothic nadrs, in Old Norse nadhr, 
in Old Saxon nadra, and in Middle English nadder, 
and New English adder—(cf. orange for norange, 
i.e., Persian narang, and newt for ewt) and also 
the Latin natriri “a water-” snake, from nare to 
“swim ”]; which took us back to a dateless past, 
in computation wherewith the story of “ the Garden 
of Eden” was but of yesterday; and brought us 
face to face with anthropological and theological 
problems beyond the utmost scope of this dis- 
cussion, It was out of that “dark backward and 
‘abysm of time” that the para [see etymological 
list B] of the villages of Western India had come 
down to us unchanged and unchangeable. In 
conclusion, he heartily congratulated the Indian 
Section of the Royal Society of Arts on secur- 
ing for the Society the paper to which they had 
all listened with so much interest and pleasure; 
and he must also congratulate Mrs. Villiers-Stuart 
on the enthusiastic reception that had been gi®n 
to it, and quite unprecedented in that room, 
within his memory. If he might adventure to 
advise Mrs. Villiers-Stuart, it would be to continue 
unremittingly to devote herself to the study of 
its special subject, widening her knowledge and 
deepening her understanding of it, and loyally 
striving to avoid all errors of fact and errors of 
judgment in the treatment of it—so with every 
passing year enhancing the value and the authority 
of each renewed edition of the book: and might 
she herself live long as the acknowledged and 
accepted, and ever wakeful and watchful Tutelary, 
not only of the Gardens of the Great Mo(n)gols, 
but of all the ancient sacred gardens of India— 
India of the Hindus. 


THe Hon. Mrs. Everyn CECIL (Member of the 
Gardeners’ Company) said she spoke with great 
diffidence as she had never been further East than 
Aden, yet, from what Mrs. Villiers-Stuart had 
said, she felt the lessons to be learnt in Indian 
gardening showed so many parallels with those 
she had studied at home that she might pre- 
sume on a few remarks. There was a peculiar 
similarity between old gardens as portrayed in 
Indian manuscripts and those of European mediz- 
val and monastic miniatures; and the features 
of the great Indian gardens of the sixteenth 
and seventeenth centuries presented a marked 
resemblance to those of English Elizabethan and 
Stuart gardens. No doubt that in great measure 
accounted for the neglect of the Mughal style of 
gardening, as the British rule in India was being 
firmly established just at the time when the revolt 
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against old gardens was strongest in this country. 
It was not likely, when it was the fashion to 
destroy whole avenues and obliterate the formal 
lines of canals at home, that similar things in 
another country would be initiated, especially at a 
moment when everything European was pressed 
forward to the exclusion of things “native.” It 
was only of very recent years that a real apprecia- 
tion of old gardens had prevailed, and slowly, hand 
in hand with the study of the old, and the amazing 
advance in horticulture, a new style of gardening 
was being produced in England. As a rule nowa- 
days the architecture of the buildings, the lie of the 
land, the aspect, climate and surroundings, were 
taken into consideration when designing a garden. 
But like all revivals there was a danger to be 
guarded against. The fear was that those who 
‘took up”’ gardening simply because it was the 
fashion, should by their ignorance bring the whole 
forward movement into ridicule. For instance, 
while exquisite rock gardens had been made suc- 
cessfully in many places, others were not infre- 
quently stuck down in absolutely incongruous 
surroundings, simply because the owners thought 
the possession of a rock garden was a necessity if 
they would be in the fashion. A rock garden at 
Delhi would be absurd. The same thing might be 
said of so-called Japanese gardens—whi¢h were not 
like anything to be seen in Japan. The plan 
generally ignored all the canons of Japanese art, 
and even from a horticultural point of view they 
were often failures, as they were not confined to 
Japanese plants. They might be lovely in them- 
selves but they were not Japanese. In planning 
gardens in India one should beware of spurious 
imitations. The gardens lately laid out round the 
Peace Palace at the Hague were a good example of 
a modern adaptation of a national style. In the 
new Delhi the garden should really fulfil the old 
Indian ideal, yet should bea new style evolved from 
England and adapted to the Indian climate. The 
present was a very auspicious moment, not only 
because of the great opportunity afforded by the 
change of capital, but because the modern taste 
in England would be easily adapted to Indian 
requirements. The renewed popularity of pergolas, 
of formal water gardens and raised paved walks, 
colour groupings, massing of spring bulbs, and 
gardens devoted to one kind of flower, all tended 
to make a satisfactory national Anglo-Indian style 
a possibility. The idea of water in hot climates 
too frequently meant a stagnant, mosquito-laden, 
malarious tank; but shallow, running water and 
spraying fountains had not that danger, and she 
had travelled enough in hot countries to know the 
joy of the sight and sound of rippling water. She 
had much sympathy with the Indian gentleman 
who remarked to Mrs. Villiers-Stuart: “ You 
English can grow flowers to perfection and many 
that we never knew to exist before, but why can’t 
you design a garden to grow them in?” She felt 
the time had come when Indians should be shown 
what was the real modern English taste in garden 
design, free from the mistakes of the Early 
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Victorian style. The flora of the East had been 
such a great factor in „English horticulture, and 
India had been the training ground of so many of 
our greatest botanists, that in return we should see 
that the gardens we raised in India were worthy 
of the King-Emperor. Surely with the present 
great skill in horticulture, combined with the 
revived reverence for old and formal gardens, with 
an appreciation of art and the study of archeology, 
an ideal garden could be created. Such an oppor- 
tunity must not be missed. The gardens of the 
Mughals embodied the oldest traditions in a form 
new to India, yet perfectly in harmony with its 
climate and customs, and that was the ideal which 
should be aimed at, and as Xenophon some 400 B.c. 
said of the Persian Satrap, we should “ take care 
to haye excellent gardens, such as are called 
Paradeisoi, filled with every kind of flower or 
plant that can by any means be collected.”’ 


Dr. M. GastER (Chief Rabbi of the Spanish 
and Portuguese Jews’ Congregations, and Vice- 
President of the Royal Asiatic Society) said the 
paper, if he might just borrow Mrs. Villiers-Stuart’s 
own simile, was a beautiful garden, studded with 
manifold flowers, culled from archeology, sym- 
bolism, and the traditions of the Hast. He thought 
the Society’s thanks were due to her for having 
shown to the audience some of the beauty and 
some of the inspiration of the East in a manner 
unsurpassed, if he might venture to say so, by any 
other lecturer, and especially borne out by that 
magnificent peroration with which she closed. He 
was sure one effect of the paper would be to 
bring Eastern symbolism nearer to the people of 
the West. The esthetic development of modern 
times had entirely forsaken the powers of 
Spiritualism. The religious background, the deep 
faith, the grand insight into the forces of Nature 
had been more or less neglected in our modern art. 
He need not go back further than to the Middle 
Ages, when every picture, every illustration, every 
illumination was an act devoted to the worship 
of God in one form or another. Now we lived 
in different times; religious ideas counted for 
nothing. The symbolism of the East found no 
response in the West; and it was, to his mind, a 
very great merit of the paper to have shown how 
the East looked at Nature. It was to them the 
open book of God. Every leaf, every flower, every 
spring, every bird, sung the praises of God, and 
that was what ancient art wished to symbolise 
and to bring home to everyone. It was perfectly 
correct, as the lecturer pointed out, that in a land 
divided by churches and mosques, by pagodas and 
other religious houses, there was one place where 
all could unite—in the open plain of the beautiful 
garden, where the symbolism of the flower spoke 
to everyone in the same language, and where the 
tradition of the past trickled down in the spring 
from the Garden of Eden. What he considered to 
be the chief merit and the value of the paper was 
that it would make Western people more sympa- 
thetic towards the East. It asked them not to 
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believe that they could plant trees or flowers on an 
Indian soil, or graft modern notions upon the old 
tree of ancient tradition and of ancient civilisation, 
without really taking very great care that they did 
not cut too deep, otherwise the sap might flow out 
and the tree die. 


Mr. HaroLD Cox said all who had visited India 
must have felt that in many ways the influence of 
English ideas on art, especially in the matter of 
architecture, had been fatal to beauty in India. 
One need only point to the attempt to establish 
Gothic buildings in the southern climate of 
Bombay. But while the author had emphasised 
that part of our blunders, he thought the very 
fact of her paper was a proof that there was in the 
minds of English people a sympathy with other 
races, which would enable them to correct the 
blunders which had been made in the past and to 
create a much closer union between East and West. 


Mrs. SAROJINI Narpu said she was not an expert 
gardener, nor an archeologist, and she had had very 
little personal knowledge of the great water gardens 
of the North. She had no claim to speak with 
any knowledge of the symbolism of gardens, of the 
artistic value of gardens, of the practical possibili- 


_ ties of gardens, of the political reasons why gardens 


were destroyed or the political reasons why gardens 
should be restored. But she could speak of Indian 
gardens as an Indian woman with personal 
experience, and it seemed to her that beautiful as 
the author’s paper had been throughout, the most 
beautiful thought that was brought home to her 
was the memory of what a garden could do. It 
was true, as the author had said, that temples and 
churches and mosques brought about divisions, 
but that a garden was a true place of recon- 
ciliation. As she sat listening to the paper, 
memory after memory came back to her of 
gardens which had performed their true functions 
of reconciling what for centuries had been con- 
sidered antagonistic and irreconcilable. It was 
in a garden that Eastern women of all races 
and creeds met to do sorrowful homage to the 
memory of a dead foreign queen. It was in a 
garden looking down to the sea in a little far-off 
island where one moonlight night, standing by 
running waters, she saw a Moslem queen accept 
the homage of her Hindu subjects. It was in æ 
garden at the sunset hour where she saw a Hindu 
queen standing to receive the salutation of her 
Mohammedan subjects. She had many memories 
of the reconciliations which had been brought 
about between women of different races and 
different creeds in -the shadows of sunlit and 
moonlit gardens. If the lotus of the good law of 
Arabia and the rose of Persia grew side by side in 
an Indian garden, and the date tree of Islamic 
Arabia and the coconut tree of Hindu India could 
algo grow side by side in an Indian garden, was it 
not possible—nay, was it not within every possi- 
bility of realisation —that the Indian garden could 
fulfil the dreams that many dreamt, that it would 
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not only be a garden of repose or a garden of 
delight but be in the future the true garden of 
unity. 


SIR KRISHNA Gupta, K.C.S.1., said many had 
read of the water gardens of the Mughals, and 
many had also seen them; thousands went and 
visited them every day, but to how few were given 
the knowledge and intelligence, and above all the 
insight and sympathy, which enabled Mrs. Villiers- 
Stuart to go behind the scenes, as it were, to lift the 
veil, and to explain the inner meaning of all that 
was so pleasant to the eye? It had been very truly 
observed that afternoon that gardens were the 
outcome of climate and religion, and those two 
factors had done a great deal to develop the water 
gardens of India which had been brought to Such 
perfection by the Mughal emperors. Flowers had 
always formed the most usual and almost the most 
precious of all devout offerings to the gods, and, 
therefore, it happened that a garden was an essen- 
tial and necessary appendage to every shrine and 
temple. There were two flowers which were pre- 
eminently Indian—the lotus and the lily, and both 
grew in water. The lotus, which was beloved of 
the sun, opened at dawn and closed at night, and 
the lily unveiled herself only at night in the sight 
of her lord the moon. 


Mr. E. B. Havecusaid the lay-out of the Mughal 
gardens on the plan of the cosmic cross was, as 
Mrs: Villiers-Stuart said, a very ancient one, but 
it certainly was not introduced into India for the 
first time by Babar. So far from being an exotic 
it was probably there thousands of years before 
the Arabs saw that wonderful Paradise Carpet 


at Ctesiphon, for it was really the very ancient. 


traditional plan of the Indian village as described 
in the “ Silpa Sastras,” which had its assembly hall 
at the meeting of the two main streets [at the 
intersection of the arms of the cross] exactly in the 
place where Babar’s gardeners placed their central 
pavilion or platform. Practically all Indian archi- 
tectural design, including that of the Mughals, 
could be traced back to the culture of the ancient 
Indian village communities. It was interesting to 
note that village and town-planning, which was 
regarded as an invention of the nineteenth century, 
was placed upon a true scientific basis in India 
between two and three thousand years ago; and he 
ventured to think that if the Delhi experts had 
studied carefully the principles of Indian town- 
planning as laid down in the “ Silpa Sastras,’’ 
they would have modified to a certain extent 
their lay-out of the new city and avoided things 
which Indian town-planners would regard as in- 
auspicious—meaning things which were not only 
unpleasant but contrary to the laws of Nature, or 
insanitary. He did not think any distinction 
could be drawn between Central Asian and 
Indian gardens with regard to planning. The 
plan of both was the Indian village plan, garden 
beds taking the place of blocks of houses. Babar 
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could teach India nothing with regard to irriga- 
tion. His chief innovation, if he made any 
innovation at all, was in the artistic use of 
running water. The great merit of the author’s 
treatment of the subject both in her paper, and 
in her delightful book, was that she resolutely 
refused to regard art as purely an archzological 
or academic subject, but fully recognised its bear- 
ing upon the administrative problems of the 
present day. A great deal had been made of 
the argument that as the Government of India 
was a British Government, the official art in India 
must necessarily be British, or most appropriately 
be British. There would be something in the 
argument if India were a British colony, like South 
Africa; but as she was not and was never likely 
to be, it seemed to him it was quite futile and 
beside the mark. What he had been contending 
for was that Indian art had only one- meaning 
from an administrative point of view—it meant 
art in India. The only art which could live and 
grow in India was Indian. Real art was an 
expression of life, and’ under the conditions of 
Anglo-Indian life British art could no more take 
root in India than palm trees could grow in 
Trafalgar Square, or primroses on the Maidan of 
Calcutta. The nomadic, unsettled life of Anglo- 
India could not create a great art to express itself, 
except by using the living art which belonged to 
its own environment, and that art was Indian. 
That did not mean that Anglo-Indian art could 
not have a distinctive character of its own, typify- 
ing the genius of the British race, or be only a 
poor imitation of Mughal or Saracenic; it simply 
meant that we must graft our own ideas upon the 
old Indian stock, as every ruling race in India had 
done before us. If the Anglo-Indian of the present 
day had become so bankrupt in imaginative 
faculties that he could not do that successfully, 
he lacked the true Imperial spirit, and must be 
prepared, sooner or later, to abdicate his position 
in India. Britain could not govern India success- 
fully without fine imaginative powers. He was 
not so pessimistic as to believe that the British 
Raj- would fail for lack of imagination: the real 
danger lay in ignorance of Indian life and history. 


Mr. LAWRENCE WEAVER, F.S.A., thought it was 
fortunate that the designing of the capital buildings - 
in Delhi was in the hands of an architect (Mr. 
Lutyens) who had, perhaps, more than any other 
man in this country, helped towards the renaissance 
of water gardening. That gentleman’s domestic 
work was rich with examples of gardens in which 
canals, fountains and pools played a very prominent 
part. And he (the speaker) thought, therefore, 
there was good hope that the delightful ideas 
which Mrs. Villiers-Stuart had laid before the 
meeting might take some material shape in the 
work which Mr. Lutyens designed. He had only 
one complaint to make with regard to the paper. 
Mrs. Villiers-Stuart had said it was indeed strange 
that Britons should be so slow to learn from India. 
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He ventured to suggest that the reader of the 
paper was entirely to blame. If she had given the 
paper some years ago the whole country would 
have been familiar with the very delightful 
pictures which she had laid. before the Society, 
and he hoped that she might become the president 
of some future society for the protection of ancient 
gardens which would do for Indian gardens what 
the “ Anti-Scrape” Society had done for English 
buildings, and help to retain those beauties which 
ought never to have been imperilled. 


Mr. Mrraza Arı ABBAS Barc, C.S.I. (Member 
of the India Council), said the suggestive paper 
and the eloquent speeches which had followed 
it ought to stimulate the growth of sounder and 
broader ideas with regard to garden architecture 
in the Hast, especially in its relation to environ- 
ment and climatic conditions. Besides the 
Buddhist and Hindu influences to which she had 
referred, he thought the great Mughals were in- 
spired in their conception of water gardens by the 
literature and traditions which had influenced 
Moslems in all countries. The first great garden 
builder of whom a Moslem in his school-days 
heard and read was Shaddad, round whose name 
the imagination of Oriental writers had woven a 
web of tragic romance. That ancient Arab king, 
with the ungodly object of exciting the super- 
stitious reverence of his subjects for himself as a 
divinity, did, on a scale of vast and unsurpassed 
grandeur, what Shah Jahan in later days accom- 
plished within a small compass from perfectly pure 
and noble motives, though, as the author of the 
paper in her charming book said, his great scheme 
of building a twin Taj on the opposite bank of the 
Jumna, and connecting those two marvels of 
white marble with a black stone bridge, remained 
unrealised. Shaddad, like Babar, was fond of 
reading ancient books, and when he came across 
descriptions of Paradise his heart moved him 
to build its like upon the earth. Like Shah 
Jahan, when he built the Taj, Shaddad sent his 
messengers and agents to all countries to collect 
skilful architects and artisans to help him in 
his undertaking. His fabulous garden, besides 
containing natural trees of unrivalled beauty, was 
said to have included gold and silver plants with 
leaves of emeralds and clusters of pearls and rubies 
for fruit. Literature of that kind, which was re- 
flected in the “Arabian Nights,” coupled with the 
glowing descriptions of Paradise, in which water 
effects formed a prominent feature, doubtless 
produced those mental images to which the great 
Mughals gave concrete expression in their water 
gardens and in their marble fabrics of matchless 
magnificence. Turning for a moment to the 
practical part of the paper, the idea of beautifying 
Delhi in a manner befitting the capital of a great 
Empire and in harmony with the traditions and 
sentiments of the people, was not only realisable 
but also desirable. As Lord Willingdon told a 
Bombay audience only the other day, Indian art 
was not dead. Indian artists could still be found 
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in some parts of India, especially in the native 
States of Rajputana and Central India. Although 
the picturesque charm of the hillside gardens of 
Kashmir, with their foaming cascades and sloping 
terraces and sparkling fountains, could not be 
reproduced in Delhi in the absence of hill springs 
and mountain streams, yet there was no reason 
why some other types of gardens which the author 
had so eloquently described should not be built. 
He thought it was quite possible to rekindle, under 
sympathetic British guidance and in the light 
of modern experience, the artistic genius whose 
achievements still excited the wonder of the world. 


Lapy MuUrR-MACKENZIE said she hoped sincerely 
that all that had been heard that afternoon about 
Delhi and the revival of the old gardens would 
bear fruit, for the sake of the women of India. 
She had interested herself in forming Pardah 
women’s clubs in Bombay and Poona. The 
organisers of these clubs desired specially to have 
walled gardens attached, where games like tennis 
could be played. Some of the members, however, 
ceased to come, for their husbands had forbidden 
them to do so on the plea that the garden walls 
were not high enough! Undoubtedly, from a 
eugenic point of view, the mothers of the Indian 
race should be encouraged to seek fresh air and 
exercise under conditions agreeable to their special 
prejudices. The increase of consumption in India 
would alone make this matter one of importance. 


H.H. PRINCE FREDERICK DuLEEP SINGA, 
M.V.O., said as one who hailed from the author’s 
county of Norfolk, and who loved the old gardens 
there, such as the gardens at Hunstanton, Blickling 
and Mannington, it was a great pleasure to him to 
propose a hearty vote of thanks to Mrs. Villiers- 
Stuart for her paper. 


Sir RICHARD TEMPLE, Bart., C.I.E., in seconding 
the vote of thanks to the author of the paper, 
said that the size of the audience—one of the 
largest he had ever seen in that room—was 
a proof of the interest taken in the subject, 
and laid a responsibility on Mrs. Villiers-Stuart 
to which she had amply risen, both in the matter 
and manner of her remarks. He would like to 
congratulate her, and also Mrs. Sarojini Naidu, 
whom he had known in India, on the excellence 
of their contributions to the important subject of 
Indian gardening. He looked on the paper as of 
special importance for several reasons. In con- 
junction with Mrs. Villiers-Stuart’s book it broke 
new ground, and had been delivered by the youth- 
ful wife of a young officer of a British regiment 
serving temporarily inIndia. It, therefore, supplied 
a welcome answer to the complaint that English 
ladies obliged to reside in India for a while took 
no interest in the country. It also opened up a 
new line of inquiry into a matter of considerable 
consequence — the symbolism in which the 
Indian lady of to-day enshrined her garden: a 
line of inquiry well worth following up for the 
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sake of informing Europeans of the thoughts and 
ideas of the natives of the country, which were 
always worth serious study by a ruling race. The 
main fact for recognition, as the result of the 
paper, was that it went a long way towards 
explaining what was in the minds of the native 
women of India while they lived out their daily 
lives. Mrs. Villiers-Stuart had given a lead which 
it was to be hoped many of her sex would follow, 
for women had an advantage in this particular 
study which was denied to men, however experi- 
enced and learned in thingsIndian. Gardens were 
everywhere in the world naturally attached to 
dwellings in such a way that the women occupy- 
ing the houses could have ready and continuous 
access to them. So women were able to make 
friends with the wives and other female belong- 
ings of Indian owners, and find out at first 
hand from them what their gardens meant to 
them, and how their. contents and forms 
have come to be preserved. All this enabled 
English women to get at the inner life of the 
people, and such information was valuable to all 
classes of Europeans in India, and invaluable to 
all administrators. Mrs, Villiers-Stuart was rather 
severe on modern British taste in gardening as being 
inapplicable to India, whereas the formal Mughal 
garden and its successors were fully suited to 
situation and climate. As one who had been 
responsible for the creation of more than one 
European garden in India on a large scale, Sir 
Richard could not altogether agree with this view, 
for two reasons. Firstly, India was a vast country, 
and there were conditions in places to which the 
modern English system seemed to be admirably 
suited, whilst in others, especially in the arid, 
dusty plains, the formal walled system seemed to 
be best adapted. What did appear to be faulty 
taste was to mix up the modern British system 
with the Mughal, and to attempt, as was some- 
times done, to combine both within the same four 
walls. The irresistible tendency in all Oriental 
countries was to follow the governing powers, and 
there was no doubt a danger, under British rule, of 
all the formal Indian gardens becoming Anglicised 
to their damage. If Mrs. Villiers-Stuart suc- 
ceeded —and the presence of many admiring 
listeners of this class in the room gave hope of 
such success—in giving native ladies a pride in 
their form of gardening, and in thus checking a 
mischievous tendency towards indiscriminate Angli- 
cising, she would perform a work of permanent 
usefulness. The second reason for dissenting in 
part from her views was that the Mughal garden 
was essentially a ‘“millionaire’s garden,” and 
could only be successfully carried out where money 
galore was forthcoming for its accomplishment. 
It required not only money but power, as without 
the latter the diversion of water in a dry and 
thirsty land for so special a purpose was not 
practicable. There were practical difficulties in the 
way of carrying out such schemes as the old 
Mughal emperors and their more powerful and 
wealthy nobles delighted in. Even with the 
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wealth andj power of the British Government it 
would not be easy to apply. them to the new Delhi, 
having regard to the notions of the proper applica- 
tion of public funds prevalent at the present day. 
If on the other hand the Mughal system was followed 
on a cheap scale there was bound to be the un- 
pleasant failure that the modern Indian mali 
achieves when left to himself with limited financial 
resources. However all this may be, in the severe 
controversy that must of necessity arise over the 
ordering of the new Delhi, Mrs. Villiers-Stuart’s 
contributions to the question of its gardens could 
not but be most opportune, for the simple reason 


- that gardens on a great scale will be necessary 


and both British and native sentiment would have 
to be considered in their construction. 


The resolution of thanks having been put and 
carried, 


Mrs. VILLIERS-STUART, in reply, said if she 
had been fortunate enough to say anything of 
interest it was entirely due to the kindness she 
had herself received in the gardens of India. Their 
princely owners, the various officials, the forest 
officers, Mohammedan gardeners, the Brahmin 
pundits in charge of the Kashmir springs, and 
even the workmen and the Indian holiday makers 
had all joined to help her and to tell her of the 
garden glories of “ old Badshahi times.” 


Mr. THomas H. Mawson writes :—A distinguished 
writer said the other day, “ Everything noble, 
beautiful and splendid that has ever been written, 
sung, painted or done since the world began, has 
been born in sentiment, carried through by 
sentiment, and is remembered by sentiment.” 

Mrs. Villiers-Stuart, in her paper on “ Indian 
Water Gardens,” shows that their design is 
prompted by religious sentiment. There are 
various sources of inspiring sentiment, as may 
be seen in the case of Shakespeare, whose source 
was mankind; in Wordsworth, whose source was 
Nature; in Milton, whose chief source was the 
religious. 

The most potent of all sentiment is the religious. 
This factor is responsible for our Gothic architec- 
ture, which may be seen in almost every ancient 
village in England, and was largely responsible 
for the earliest of English gardens. It laid the 
foundations of our English style and saved it 
from being swamped by foreign importations. It 
has adapted itself to the English people and the 
clime, as it has in India. 

We who dwell in temperate zones have great 
difficulty in transporting our minds to the atmos- 
phere of Oriental scenes, where the pervading 
thought is to escape from the fierce glare and the 
enervating heat of the sun. We do not under- 
stand, except by study, the life-sustaining value of 
water and the welcome comfort of shade. We 
simulate the effect by fountains and pergolas, and 
with the majestic shadow of trees as pleasant 
interludes in our emerald-green lawns. Acclima- 
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tisation through several generations is necessary 
to accustom our Western modes of thought to the 
fact of the scorching effect of the sun’s rays, and 
that without perennial water or shade everything 
must succumb to the heat. It is more than mere 
caprice which works in exact opposite in Eastern 
and Western minds— which causes the one to 
write from left to right and the other from right 
to left, and to begin at the bottom instead of at 
the top, and to solve its arithmetical problems by 
the quicker method of the algebraical equation 
instead of by the more toilsome method of 
logical arithmetic. Not alone do we differ from 
Eastern peoples in the products of the soil, 
having a different style of vegetation and a 
different class of people, but the very symbolism 
and imagery of their inmost sentiments abound 
in types different from ours. Even in visualising 
one and the same ideal, such as the delight of 
Paradise, peoples of opposite climes seize upon 
that part of its pleasures which ministers to the 
most ardent earthly longings. Where, as with us, 
the streams run down with plenty, we are apt to 
touch with gentle indefiniteness the four-branched 
stream which disseminated luxuriance and profit 
to the less favoured countries adjoining Eden, 
whereas to dwellers by the Nile or Ganges—both 
rivers held in sacred veneration—those seven 
words, “ And a river went out of Eden,” embody a 
sentiment which is fraught with a magic thrill. 
The symbol is the embodiment to them of satisfac- 
tion in the threefold ardent longing of our nature— 
rest, beauty, and perpetual freshness—a longing 
which we spend our lives in the quest of, and 
never, never reach. 

We covet wealth as the avenue leading to our 
desires, and depart submerged in our pursuit of 
it; or, if we gain it, we are so sordidly warped in 
the attainment that the golden apples become 
ashes in our grasp. We would then fain return 
to childhood’s innocence and live another life free 
from sordid materialism, to find what Solomon 
found when he had “ made him great works and 
builded houses, and had made gardens and parks, 
and planted trees in them of every kind of fruit ”— 
when he had ‘‘ made him ponds of water, to water 
wherewith the wood where the trees were reared.” 
Then, says he, “I looked upon all the work that 
my hands wrought, and on all the labour that it 
had cost me to do them, and behold all was vanity 
and pursuit of the wind.” 

Notwithstanding the stricture, it is still the 
peculiar delight of kings to embellish the earth with 
towers and palaces, with magic glades inset with 
flowers. They follow the example of the Mughals 
and Maharajas of India, the Shahs of Persia, the 
Emperors and potentates of every other nation, 
each according to his religion, ideal and clime— 
that is, if they have retained the poetic vision and 
the glamour of romance which a king’s upbringing 
and surroundings foster. The noblest architecture 
the choicest gardens, poetry, music and art befit 
them, as being the embodiment of the ideal senti- 
ments of their respective nations. For art is one 
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on whichever side we touch the sacred mount 
where religion, architecture, music, painting and 
poetry dwell. The art which exists for its own sake 
is only imitative, and as such has po continuance. 

The Japanese embody this mount in their sacred 
Fujisan, and their gardens are worship shrines of 
this superior eminence, which to them represents 
the unseen spirit world. As a race they have been 
imbued for thousands of years with poetic instincts. 
Seen thus, every tree in its character, every branch 
in its sweep, every flower and river-washed stone, 
together with the spirit lanterns, all pronounce the 
sentiment of the same sacred mount and breathe 
the same religio-poetic fervours. All goes to prove 
the folly of our pathetic attempts to reproduce 
Japanese and other exotic gardens in our clime, 
where we have another order of sentiment, if we 
have any at all. 

Art is the visual embodiment of the expression 
of the living soul within, and is an attempt on the 
part of the designer to express the inexpressible 
within him which dumbly yearns for a response. 
It is thus that we view Indian gardens and Indian 
architecture as seen in the Taj Mahal of Agra. 
They are in their clime what the great Italian 
gardens were to the cardinals and other dignitaries 
who called them forth—the embodiment on earth 
of their most fervent aspirations. As an old saint 
said, ‘‘Whilst my mind was contemplating so 
many beautiful things on the earth my soul rose to 
loftier contemplation.” 

It has been a great pleasure to me to read, or 
rather study, Mrs. Villiers-Stuart’s paper, and I 
am sure I voice the feelings of the whole profession 
of garden design when I say that our sincere and 
grateful thanks are due to her for this substantial 
contribution to garden literature. 


Mr. W. COLDSTREAM writes :—As one listened to 
the most interesting and eloquent discourse on 
Indian gardens with which Mrs. Villiers-Stuart 
delighted the large audience, one was naturally led 
to remember what a large share in the literature 
and poetry of the Hast the garden, flowers, and 
trees, have always occupied : perhaps in the by-gone 
centuries a larger share than they do now. With 
an old lover of Sa’di memory turns to the beautiful 
couplet :— 

‘‘ Barg-i-darakhtan-i-sabz dar nazar-i-hoshiar 

Har varaq daftar ast ma’rafat-i-Kirdigar.” 
« Each green leaf of the tree is, to the wise man, a 
revelation of the Creator’’: and to that matchless 
passage in the Preface or Introduction to the 
Gulistan :— 

“He directed His chamberlain, the breeze of 
dawn, to spread abroad an emerald carpet; and He 
ordered His handmaid, the vernal cloud, to nurse 
the springing plants (daughters of vegetation) in 
the cradle of the earth. As a New Year’s day 
garment He covered the bosoms of the trees with 
mantles of verdant foliage: and on the approach 
of the spring season He crowned the infant twigs 
with garlands of smiling flowers: through His 
mighty power the juice of the sugar-cane reed 
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waxed sweet as virgin honey: and by His fostering 
care the kernel of the date grew into a stately 
palm ... The clouds, wind, moon, sun and sky act 
in co-operation: that thou, O man, may’st get thy 
daily bread, and not eat it with indifference: all 
revolve for thy sake, and are obedient to command. 
How it becomes thee (it must be an equitable 
condition) that thou shalt be obedient.”—Ross’s 
Translation. 

How felicitous and sympathetic a reading of one 
of Nature’s commonest and most beautiful pictures 
is Hafiz’s “ Burning Bush ” :—“ Learn, O student, 
the true Wisdom! See yon bush aflame with 
roses like the burning bush of Moses! Listen, and 
thou shalt hear, if thy soul be not deaf, how 
from out it, soft and clear, speaks to thee, the 
Almighty!” No doubt the original of our poet’s 
‘¢ And every common bush aflame with God.” 

Compare also H. Coleridge’s :— 


“.,. every bird that sings, 
And every flower that stars the elastic sod, 
And every thought the happy summer brings 
To the pure spirit is a word of God.” 


The human heart in every land testifies that in 
the garden man is near to God: sees signs of an 
ever-present and unfailing Providence as it ‘“‘ con- 
siders the lilies,” and worships as it feels that 
“ oven Solomon in all his glory was not arrayed 
like one of these.” 

What better adjunct than a beautiful garden to 
the ‘ Palace of Peace and Understanding” at 
Delhi, which Mrs. Villiers-Stuart so eloquently 
foreshadowed ? 


EFYMOLOGICAL APPENDIX BY SIR GEORGE 
BIRDWOOD. 


A. 

Alley, the French aller “to go,” through the 
Old French aner, and Low Latin anare, from the 
Latin ‘“‘adnare,” to go by water; and the word 
may be taken to refer to the primeval times when 
man found his way about the country surrounding 
him by following, and frequently wading along, 
the course of highland runnels, down to the low- 
land rivglets and rivers whereinto they gradually 
swelled, and swirled onward to the sea, 

Lane is Anglo-Saxon, from the Icelandic Jon, 
‘“‘an inlet of the sea,” or “ sea-loch,” but always in 
English a hedged swarth, or soft grassy tract, 
following more or less closely the level course of a 
stream from the base of the hills wherein it had 
its headsprings to its debouche in the open sea. 

Path goes back to the Sanskrit padas, “a foot,” 
“a foot-mark,” “a foot-step,’’ and in particular 
the foot-mark of wild beasts between their watering 
places and their lairs, by which the native hunters 
of India trace tigers, and primitive man tracked 
down, and gradually overmastered the wild beasts 
of the forests that had kept him for eons and eons 
at bay on the rocky sub-alpine summits of such 
mountain ranges as the Himalayasand the Caucasus, 
and Taurus, and from access to the rivers, and rich 
plains, and the boundless seas beyond. From this 
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„Sanskrit word we derive, through Old Persian, 
-and Greek, and Latin, such words as ‘ teapoy ” 


[Hindustani, tipai], “a tripod” and ‘‘ charpoy” 
[Hindustani, charpai], ‘a four-footed (bed), and 
pedal, pedigree, etc.; and through German, foot, 
fetlock, etc.; while from the Sanskrit pathas or 
panthas, “a way,” “a road,” especially a road 
across water, by wading, or stepping-stones, or a 
bridge, we get, through Old Persian, and Greek, 
and Latin, the words Pontifex [as a proper name], 
pontoon, transpontine, etc.; and through German, 
path, paddle, peddle, and punt. By this time man 
had become free to move out of his alpine fast- 
nesses, and to establish himself in the plains below, 
and along their river banks and sea coasts. Pad 
is still Northampton-shire for “ a footpath.” 

Road is Anglo-Saxon, and the same word as 
“ride” and ‘‘raid’’; and used later to designate 
the broader “ways”? the predatory “riders” 
gradually cleared for their “raids” from their 
sub-alpine retreats, upon the now rapidly appearing 
homesteads, and hamlets, and villages, and even 
townships of the plains below. Thus Shakespeare, 
“ Henry V.” I:2: 138, makes the King say :— 
“We must . . lay down our proportions to 
defend against the Scot, who will make road 
upon us with all advantage”: and in “ Corio- 
lanus” III: 1:5 we read:—‘‘The Volsces stand 
ready . . . to make a road upon’s again.” For 
the stage, and the circumstances whereby the word | 
was thus evolved, compare ‘the Story of the 
Cattle Raid,” in “the Cuchulain Epic of Ulster.” 

Way is the Sanskrit vah, in such words as vaha 
“a road,” vahami “ I way-fare,” vayha “ a vehicle,” 
vahan the automotive “vehicle” of the gods; 
which all appear, through Persian, in such English 
words as van, and caravan; through Latin in 
“ viaticum,” viaduct, vagrant, vagabond, vehicle, 
voyage, and vein; and through German, in way, 
wain, waggon, and weight: and refers to a some- 
what later period than does the word “ road,’’—to 
fertile plains full of agricultural wealth, and to 
manufacturing towns, and commercial ports, and 
royal cities; that is, to states secured of internal 
order, and having only to be in fear of external 
dangers—or foreign invasions as distinguished 
from domestic “‘ raids.” Here, for the beginnings 
of such extraneous warfarings, compare the story 
of Helen of Troy as told in Homer’s “ Iliad.” 

Pavement is formed from the Aryan root pav, 
as found in the Sanskrit pavis “a wheel,” and 
paviru, “a thundering”; and found in English, 
through Greek, in anapest, and through Latin, in 
pavement, and, through Celtic, in the golfer’s 
slang—‘‘ putt.” The Phoenicians of Tyre and Sidon 
are said to have been the first to use pavemented 
roads, from the quays into the cities of their own 
seaports, and of the other ports they frequented, or 
established, as Solus in Sicily, and Carthage. 

Street is the Latin “stratum,” in the phrase 
“via strata,” through the Anglo-Saxon, strat, and, 
like the Italian strada and German strass, refers 
to the celebrated stratified, raised roads for heavy 
foot and vehicular traffic perfected by the 
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Romans for the commercial and military service 
of their ever extending empire. The earliest 
Roman “via strata” was the “via Appia,” the 
“ Regina viarum of Statius [‘‘ Silve II, 2, 12] from 
Rome to Capua, 120 miles; and continued after- 
ward to about another 230 miles to Brundusium, 
then as now the nearest port of intercommunica- 
‘tion across the Mediterranean between Italy and 
Egypt and Anterior Asia: and so solidly stratified, 
to a thickness of three feet, and paved on the surface 
with flint slabs, that it remains intact for the 
greater part of its course to this day—after about 
2,500 years. The Roman roads in Britain, centred in 
London, have determined the general lay-out of the 
suburbs of London, eastward, southward, westward, 
and northward: while the Inns or ‘“ Mansiones” 
placed at equal stages along them from beginning 
to end, probably account for the tautology of the 
designation of the official residence of the Lord 
Mayor of London as “‘ the Mansion House.” Gener- 
ally these raised roads were raised yet higher 
on each side, such ‘‘ margines ” being reserved 
strictly for foot-passengers; an urbane amenity 
there are no Romans left to-day in London to 
enforce. : 
B. 

EDEN is not a Hebrew word, but the Babylonian 
for “ plain,” “ desert,” and “field,” to which the 
Hebrews gave the meaning ‘‘ pleasant,” ‘‘ delight,” 
etc. The Hebrew for garden is gan, meaning 
‘ fenced,” *' protected,” etc.; and gan-Hden, ‘‘the 
Garden of Eden” of Genesis ii. 15, and iii. 23, 
literally ‘‘a fenced field,” meant for the Hebrews 
‘tho Garden of Felicity,” the first earth-born 
home of the mythologised forebears of the human 
race before their fabulated ‘‘ Fall.” All the 
passages in Genesis place its site some vague where 
in the valley of the Tigris and Euphrates; those in 
Ezekiel xxxi. 9, 16, 18, xxxvi. 35, Joel ii. 3, and 
Amos i. 5 [‘‘ House of Eden ’’], all distinctly refer 
to Hollow Syria, the vale of the Orontes; while 
the deseription of “the Garden of Eden ” in “ the 
First Book of Moses,” justifies our including within 
its area the southern slope of the whole range of the 
Indo-Caucasian mountains watered by the Ganges 
and Indus, and the Tigris and Euphrates, and the 
Orontes, the original habitat of the Orange and 
Lemon, the Vine and Fig, the Peach, the Pome- 
granate and Date Palm, and the Rose, the Lily, 
and the Cypressand Myrtle. Such Biblical phrases 
as, “even as the Garden of the Lord” [‘‘ Jehovah,” 
Genesis xiii. 10], “like the Garden of the Lord” 
[‘‘ Jehovah,” Isaiah li. 3], and ‘“‘ Eden, the Garden 
of God” [elohim, Ezekiel xxviii, 13], all refer to 
“í the Celestial Paradise.” 

PARADIS E.—This word in the original texts of 
the Bible occurs only in the New Testament—in 
Luke xxiii. 43, where it means Limbo, “‘ the Fringe ” 
of Hell, and in IT. Corinthians xii. 4, and the Book 
of Revelation ii. 7, where it means ‘the Celestial 
Paradise ” (cf. “ the Elysian Fields ” of Homer and 
“ the Isles of Blest” of Hesiod, as distinguished 
from Hades “the World of the Dead ” and opposed 
to Tartarus “ the Abode of the Damned.’’— Hesiod, 
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Theogony, 807]. But in the Septuagint, where it 
is invariably used as the translation of the Eden of 
the Old Testament, it refers also to “ the Terrestrial 
Paradise.” It is a compound word, the first member 
of which, “ para,” has been erroneously referred 
—at one time by myself—to the Aryan root per, or 
pera, found in the Sanskrit paras, “ far off,” as in 
the term par-deshi, “a far country—applied in 
Western India to the people of Bengal; parasa, 
“a back yard ” ; and para, the mound raised about 
the ‘‘ Sacred Fig-tree,”’ found, so guarded, in almost 
every Hindu rural homestead and village and town 
in India—as fully set forth under this word below; 
in the Greek répa, ‘ beyond,” madads, “ ancient ” ; 
in the Latin “ perennis,” ‘‘ perambulare,” etc.; the 
Romance parvenu, “lately arrived”; and in our 
Teutonic English “far,” ete.; but it is correctly to 
be traced back to the Aryan root, peri, as found in 
the Sanskrit peridhi, ‘‘an enclosure”; the Old 
Persian pairi “ round about,’ and palank, “a 
bed”; the Latin “ per-magnus,’” and other com- 
pounds with ‘‘ per ” ; “ parietaria,” the “ Pellitory,” 
or “ Wall-weed ’’; and the English pericarp, period, 
parget and pearmain, a large variety of pear. The 
second member of the word is, without gainsay, 
traceable to the Aryan root deh in such Sanskrit 
words as deka, the human body as the “ enclosure ” 
of the superhuman soul, and in dehi, “an earth- 
work,” “a mound ” ; in the Old Persian pairidaeza, 
“a surrounding wall,” and in the New Persian 
[and Arabic] firduz, ‘‘a garden’’; in the Armenian 
[and Hebrew] pardes, ‘‘a garden”; in the Greek 
mapddecos, ‘an enclosed park ’’—so first used by 
Xenophon, B.C. 401, and later in the ‘‘ Septuagint,” 
B.C. 284-47, in the New Testament, A.D. 50-100 (?), 
and by Dionysos Perigetes, A.D. 300; in the Latin 
“ paradisus,” first used for ‘‘ a garden ” by Cornelius 
Gellius, a.D. 150, and by Tertullianus in the sense of 
“the Celestial Paradise,” 4.D.190; and in the form 
of ‘‘Paradisicolz,” ‘‘ the noble Army of Martyrs” in 
Heaven, by Prudentius [Hamartigenia 927, Tubingen 
1845], A.D. 397; in the French paradis and parvis ; 
and in the English paradise, parvise, and through 
the Gothic digan, in dough, figgy-duff, and lady, 
i.e., ‘the (bread) kneader,”’ showing that the first 
“ ostracised ” suffragette still has her sovereign 
hold, with both hands, on ‘the Terrestrial Eden ” 
of mankind! The most soul stirring, and abid- 
ingly moving, the wisest and divinest words ever 
written of the human search after an Earthly 
Paradise are in the ‘ De Imitatione Christi” of 
Thomas à Kempis [II. 12, 146] :— Quando tribu- 
latio tibi dulcis est . . . invenisti Paradisum in 
Terra.” 

VATA for VALTA, the classical Hindu, or 
Sanskrit, for “ garden,” literally “an enclosure,” 
is traceable to the Aryan root val, found also in the 
Sanskrit valaya, an ‘‘ enclosure,” ‘ boundary,” 
“ district,’ “‘bracelet,’’ etc.; in the Greek &dgos, 
“a grove’; the Latin “vallum,” a rampart, 
‘‘vallus,” a stake, “ vallis,” a valley, etc.; the 
Anglo-Saxon weall, “a wall,’ and weald, “ wood- 
land,” “field”; and English wall, weald, and 
wold. In the Mahratta country any enclosure, 
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garden, field, or walled hamlet, is called vadi or 
wadi; while in Gujerat the term is applied more 
particularly to gardens, orchards, and plantations. 
The Arabic for valley is vadi, the reference being to 
the stream of water flowing through it, and valayat 
is the Turkish designation of an administrativa 
« Circle ” or “ District.” 

BAG or BAGH.—The Persian word baga, cognate 
with the Sanskrit bhaga, “a portion,” “a lot,” 
and also with the Greek payêy, ‘to eat,” Professor 
Frederick W. Thomas, Ph.D., tells me, is the most 
widely distributed term for “a garden” in India ; 
but educated Indians apply it only to kitchen 
gardens and orchards, that is gardens of esculent 
vegetables, comestible fruits, and edible, toothsome 
mushrooms, etc. A ‘flower garden” they call 
pul-vart ; a small garden, baghichi and baghiya ; 
and a‘ Spring-garden,” bag-o-Bahar. The names 
of Indian towns ending in bagh, as Hazaribagh, 
refer to their having been built up about some 
sacred or otherwise notable grove or tree. 

ARAMA—“ easance,” “ pleasance”’—is a San- 
skrit poetical name applied gratefully and affection- 
ately to any fair, well-ordered garden in India, and, 
like bagh, is also found in the names of towns, as 
Draksharama, “the pleasing Vine’’-yard. 

PARA is the Mahratta name of the mound 
raised round about the trunk of the pipala (cf. 
“‘poplar,” “ people”), or “Sacred Fig-tree” of 
India [Ficus religiosa, or Urostignea religiosum], as 
at once a shrine for the tree, and the phallic stone 
generally set against it, and a seat for the village 
elders as assembled in Council, or when supervising 
popular festivals: and such trees—as the ground 
around them was fertilised by the insanitary 
habits of their worshippers from far and near, and 
began spontaneously to provide improved varieties 
of fruit-bearing trees, and succulent herbs, and 
frumentiferous grasses—gradually became the 
centres of primitive homesteads, and of hamlets 
of clustered homesteads, and then of enclosed 
villages, and at last, as fortune favoured, of town- 
ships, and even of cities, and haply of seaports. But 
nowhere in Western India could I ever discover 
in the lay-out of any of the villages and towns 
anything like deliberately designed four-went ways 
radiating from its— n 

“c Tree of Life ’— 
The middle tree, and highest there that grew ’’— 


to the four imagined quarters of the earth—Hast, 


South, West, and North. Dante’s ‘< Celestial Para-’ 


dise ”—“— Basilica,” ‘“— Kingdom,” ‘‘— Athens,” 
«—— Jerusalem,” etc., based on the Ptolemaic system 
of astronomy—is exhaustively described in that 
miracle of learning, the ‘‘ Dante Dictionary” of 
Paget Toynbee. ; 
KHMOS, or KANOJ, seemingly traceable to the 
Aryan root kap found in the Sanskrit kapatis, 
“a double handful,” and Greek kdarw, “to seize,” 
and in the English, through Latin, capture, 
capacity, etc., through Romance, catch, occupy, 
cash, etc., and through German, haven and 
HEAVEN,—is the Greek general word for gardens, 
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orchards, plantations; and it is applied not only to 
them, but to pots of plants, to any pleasing land- 
scape or fertile country, to the heavens, and to 
poems. The phrase “Gardens of Adonis” was 
used originally of the pots of cresses grown for the 
annual “ mourning for Adonis” [‘ the weeping for 
Tammuz,” Ezekiel viii. 14], but later for any bright 
and gay flowers raised in pots; “the Garden of 
Aphrodite” was Cyrene; “the Garden of God,” 
Lybia, and also the Heavens; and the “ Garden 
of the Grases,” Poetry. 


“OPXO® is the Greek word used exclusively for 
orchards and plantations, and especially for vine- 
yards [Odyssey, vii. 127, “the Garden of Alcinous’’] 
and although scholars trace it to the root from 
which Orcus [i.e., Hades,—the ‘World of the Dead”’ 
—compare the Limbo,—“ Limbus Patrum” and 
“Limbus Infantium—of the Christian Theologians 
—as distinguished from Tartarus, “the World of ` 
the Damned,” and Elysium, “the World of the 
Blest’’] is derived, its true cognate is dpx:s, a kind 
of Olive; and the name also of the plants we call 
orchids. 

HORTUS or ORTOS.—This word goes back 
to an Aryan root gir, found in the Sanskrit hira, 
“a band,” and haranam, “ grasping,” “ enclosing ”’ ; 
in the Greek, xepovpyós, “ a handicraftsman”’; in 
the Old Latin “hir,” a hand, and Later Latin 
“ herus,” a master, “ hira,” a mistress, “ hereditas,” 
inheritance-—i.e., passing from hand to hand, —and 
“ hortus,” a garden; and in English, through 
Greek, cord; through Latin, horti-culture ; through 
Low Latin, cordon, choir, surgeon, GARDEN, etc. ; 
and through Old Norse and Anglo-Saxon, garth, 
yard, orchard, girth, and girdle. Garden, thus, like 
“hortus,” simply means “enclosure,” and the 
poetical phrases, “a garden enclosed” (Song of 
Songs, iv. 12] and “a garden circummured ”’ 
[* Measure for Measure,” iv. 1] are tautologies, 
The word has no relationship with “ward,” 
“ warden,” which ultimately go back to the Greek 
oùòpavós, “heaven,” ‘‘the sky,” and Sanskrit 
Varuna “The god of the Sky,’ and varana, “a 
covering.” The Romans used the word in a general 
way for both fruit and flower gardens; but they 
also used its diminutive-form “ hortulus ” expressly 
for a ‘* flower garden,” and the word “ viridarium ”’ 
for a shrubbery, and ‘‘topiarium ” for a plantation 
of figured evergreen shrubs and trees, and 
‘‘olitorium,’? — and, affectionately, ‘‘perna,” a 
gammon of bacon, and “ petaso,” a forequarter 
of pork,—for a kitchen garden. They copiously 
watered their gardens, and as they placed statues 
in them, no doubt the aqueducts used for their 
irrigation were distributed in a decorative manner, 
but there is no record of their ground-plan. Beside 
the fabulous gardens of Alcinous, the Hesperides, 
Midas, and Semiramis, and “ the garden of Cyrus,” 
mentioned by Xenophon, the classical Latin 
writers mention several historical gardens of fame 
among the Romans of their time, viz., the gardens 


-of J. Cæsar [Horace, Sat, I. 9,18]; Epicurus [Pliny, 


xix. 19 (4)]; Lucullus [Tacitus Ann. xi. 87]; 
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Martial [iv. 64]; Nero [Tacitus Ann. xv. 44]; 
Pompey [Cicero Phil. II. 29]; Sallust [Tacitus 
Ann. xiii. 47]; Seneca [Tacitus Ann. xvi. 52]; and 
Tarquin [Ovid Fasti IT.}. 


ARTS AND CRAFTS. 


British Aris and Crafts at Paris.—Kiver since 
the early days of the Ghent Exhibition there has 
been a talk of holding an exhibition of British Arts 
and Crafts at Paris. The original suggestion was 
that the exhibits at Ghent, or part of them, should 
be moved straight on to Paris at the conclusion 
of the exhibition, but that plan eventually fell 
through, and it was not until this year that the 
question of an English show in Paris took quite 
definite shape. The formal application from 
France was taken up by the Exhibitions Branch of 
the Board of Trade, which formed a representative 
English Committee, with Sir Cecil Smith as chair- 
man, and Commendatore Walter Crane (repre- 
senting the Arts and Crafts Exhibition Society) 
as vice-chairman. Preparations have proceeded 
apace, and it is hoped that the exhibition will be 
opened before the end of the month. The objects 
are to be housed in the Pavilion de Marsan at the 
Louvre (a building which some of us know better 
under the title of the Musée des Arts Decoratifs), 
in which it is to occupy the large hall often used 
for exhibition purposes, and the series of extremely 
well-lit small rooms on the south side of the build- 
ing overlooking the Cour des Tuileries. The time 
which elapsed between the announcement of the 
exhibition and the sending-in days was so limited 
that there was no question of seeing much of the 
work before it went, and though the works sub- 
mitted for approval were gone through and weeded 
out at the Imperial Institute by the various sub- 
committees responsible for different sections of 
arts and crafts, there was, of course, no talk of 
an exhibition of the works submitted in London. 
It appears, however, that the collection will not 
only include a very representative collection of 
work, but that it will, in one point at least, be 
more satisfactory than that sent to Ghent. In 
Belgium, although the objects shown were by no 
means all of them recently executed, they were 
all exhibited together, and since the catalogue did 
not appear until the exhibition was drawing to its 
close it must have been difficult for the foreigner 
to trace the development of the British movement. 
In Paris the show is to be divided into two parts, 
and is to include a retrospective section, including 
work by William Morris and other early leaders of 
the Arts and Crafts Society, and another section 
devoted exclusively to quite modern work. Since 
we in this country do not often get a chance of 
comparing what was done by the pioneers of the 
movement with that which their successors are 
doing to-day, it will be very interesting to see how 
the work of the both periods stands the comparison. 

It may-be that to some people the work of twenty 
or thirty years ago will look hopelessly out of date, 
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and nothing more. On the other hand it may, 
perhaps, make others pause to ask themselves 
whether in some directions there has been quite 
so much advance as many people so cheerfully 
take for granted. It is true that some new crafts 
have come to the fore, or rather that certain old 
ones have been revived, whilst others seem to, have 
taken a new lease of life, and that much more 
handwork is being done, but it is at least doubtful 
whether in the directions of design for manufac- 
ture and of the general improvement of those 
articles which are not made by hand, much 
advance has been made. 


4 


Fashion in Design.—Sir Charles Waldstein’s 
interesting paper on Fashion in Art and Industry 
led one to realise one of the essential differences 
between those causes which governed the change 
of fashion as considered historically and the 
interplay of conflicting interests which lead to 
the production of modern fashions more especially 
in designs for manufacture. It all sounds very 
simple at first sight. Fashion, of course, is one 
of the natural and inevitable results of the law of 
supply and demand. People’s tastes change, a new 
spirit makes itself felt, they ask for different things 
and so what they desire is provided for them, and 
everything works quite happily to fulfil their 
perfectly spontaneous and legitimate demands. 
Further, since human nature is constituted as it 
is, people, though they do not all, it is true, have 
very definite and well-marked-personal tastes, are 
content to follow some leader of fashion. That 
seems to be a perfectly reasonable and accurate 
account of the reason for the change of fashion 
and up to a certain point it holds good to-day, but 
only to a certain point. The increase in the’ size 
of business undertakings has introduced a new 
factor into the situation, and as a rule nowadays 
not only the artist but the manufacturer deals only 
indirectly with the larger public. The business of 
buying and selling is done through agents and 
travellers, and the manufacturer depends upon 
them to tell him what the public wants. They 
in their turn, though they are sometimes men of 
considerable foresight, quick to see the trend of 
public taste, very often take their view of what is 
in demand from the retail salesman. They go to 
certain business houses and are told that some 
things sell and some do not, and they draw their 
conclusions naturally enough from the sales. 
Few people stop to inquire how far the salesman’s 
own personal predilections influence those same 
sales, and whether a different salesman might not 
have sold something different with equal if not 
greater success. If we look at the matter from 
the point of view of the person who buys at the 
retail shop we see that there is another side to it. 
Of course many of the retail buyers do not know 
very definitely what they want, but some of them 
do, and very often they cannot get it. Why? 
Because their taste does not happen to fit in 
with that of the shop assistant, the buyer or the 
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traveller—the people who nowadays have most to 
do with setting the fashion in design. Those of 
“us who happen to be in some sort of personal 
friendly relations with a certain number of 
manufacturers generally find that by dint of 
taking a little trouble we can get what we want, 
but the large number of people who are not in 
that position havo to put up with what they can 
get, and the fact that they are obliged to purchase 
something from the selection offered them by 
the shopman means that the sale of a particular 
type of pattern is often far ahead of the legiti- 
mate demand for it. It has been bought 
as a pis aller, not because folks particularly 
like it. Now the middleman of course is not 
bent on offering people what they do not want, 
his business is to hit the public taste. But, 
though there have been middlemen who have 
endeavoured, sometimes very successfully, to give 
the public the very best in the matter of design 
and taste that they can be induced to buy, such 
men are by no means numerous, and the tendency 
of the ordinary intermediary is to do exactly the 
reverse, He reflects the point of view not of 
the manufacturing or of the artistic section of the 
community, but the purely commercial—the point 
of view not of the man who produces but of the 
man who sells, and he only too often wants to 
provide people with something artistically less 
good than they really want. This condition of 
affairs is quite understandable, it may even be 
inevitable, but it seems at least possible that if 
more people realised who holds the reins in these 
matters they would be a little less ready to follow 
the fashion of the moment and rather more anxious 
to have what they like, and that we might, there- 
fore, arrive at a less artificial adjustment of demand 
and supply. 


Arts and Crafts Abroad.—The publication of the 
Studio Year Book always affords an opportunity 
of seeing what the more up-to-date craftworkers 
on the Continent are doing, as well as of reviewing 
the year’s work at home. Amongst the most 
interesting features of the new issue are the 
Austria designs for textiles of various kinds and 
for wallpapers. Though some of them are a trifie 
wild certain others have a distinct style of their 
own, and are more interesting than most modern 
English work and far better constructed than the 
French patterns illustrated. We are apt to expect 
Austrian and Hungarian design to be rather 
incoherent, and the expectation has fairly often 
been justified, but if the examples now shown are 
at all typical of the newest work they are distinctly 
promising. Though many of them are rather 
brutal in treatment, and are not distinguished by 
much refinement of drawing, they do point to a 
growing feeling for design. The Hungarian em- 
broidery and batik work are worth notice, more 
especially the batik work on leather, which, though 
it really, so far as Europe is concerned, originated 
in Holland, seems to have taken deeper root in 
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Hungary than anywhere else, perhaps because it is 
the land of leather. However that may be, some 
of the designs for this kind of work are well worth 
looking at. The German designs for stoneware 
are tasteful, and the heating mantles designed in 
Munich and elsewhere show an attempt to grapple 
with a problem which artist-craftsmen over here 
are inclined to regard as practically insoluble, That 
may be partly due to our love of open fires and to the 
fact that flats, and, therefore, central and steam 
heating are less common, but it suggests a field in 
which there is scope for better designs than we 
generally see. 


OBITUARY. 


PROFESSOR ROBERT Kunnepy Duncan.—Dr. R. 
K. Duncan, Professor of Industrial Chemistry 
and Director of the Mellon Institute of In- 
dustrial Research in the University of Pitts- 
burgh, who died at Pittsburgh on February 18th, 
at the early age of forty-five, was known and 
respected both in America and England as a 
popular exponent of science, especially in ‘its 
industrial applications, his works, “The New 
Knowledge” published in 1905, “The Chemistry 
of Commerce” in 1907, and “Some Chemical 
Problems of To-day” in 1911, having achieved 
a wide circulation. Of greater and more per- 
manent value, however, was his pioneer work, 
first in the University of Kansas and later in the 
University of Pittsburgh, in the promotion of 
researches in the industrial applications of 
chemistry. His scheme of research fellowships, 
details of which were given in an article published 
in the Times and reprinted in this Journal of 
September ist, 1911, was based on the idea, 
bold and novel at the time, that manufacturers 
provide the funds for the stipends of fellows— 
university graduates of high scientific attainments 
—to prosecute specific researches of commercial 
value to the firms concerned, the selection of the 
fellows and the direction of their work being 
entrusted entirely to the University. Both at 
Kansas and Pittsburgh the success of the scheme 
has been remarkable. The number of fellows now 
at work at Pittsburgh is well over thirty, and the 
large sums of money offered by manufacturers are 
convincing evidence of the usefulness of their 
work. 

Dr. Duncan was a Canadian by birth and was 
educated at Toronto University and Clark Univer- 
sity. After some years spent in high school and 
college teaching, and in study abroad, he was 
appointed in 1907 professor of industrial chemistry 
at Kansas University. In 1910 he was appointed 
professor at Pittsburgh University, continuing for 
a time to hold his professorship at Kansas also. 
He was anxious that his methods for promoting 
industrial research should be tested in Canadian 
and English universities, and if his health had 
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permitted he would gladly have undertaken a 
campaign to induce English manufacturers to take 
advantage of the organised facilities for research 
which universities and colleges can afford.: 


GENERAL NOTES. 


A Ricr Diszase.—Some account is given by 
Dr. E. J. Butler, in the annual report of the 
Board of Scientific Advice for India for 1912-13, 
of a disease of inundated rice, which has broken 
out in the deltaic districts of Eastern Bengal. 
Locally it is known as ufra. Much time has been 
given to its investigation, and it has been found 
to be caused by a minute parasitic nematode worm, 
of the genus Tylenchus. The parasite, which has 
not hitherto been described, attacks especially the 
deep-water winter rice, so extensively grown in 
the area referred to, and the damage done by it is 
so serious that frequently the affected fields are 
not considered worth harvesting. The amount of 
this damage it is difficult to estimate even approxi- 
mately, but there is no doubt that it is very 
heavy, and there is evidence that the disease is 
spreading. The parasite appears to be entirely 
restricted to rice. It feeds by piercing the 
epidermis of those parts of the plant where 
the outer wall is unthickened and not silicified ; 
the apex of the shoot, the young leaves, and the 
young ear are the parts most open to attack. 
It passes the period between successive crops 
coiled up, in a resting condition, in the stubble, 
and can stand drying in this state for over a year. 


A Famous Oak TREE IN AtsacE.—Lovers of 
forest lore will learn with regret of the disappear- 
ance of an old landmark by the loss of “St. 
Albogast’s Oak,” otherwise known as the “Oak of 
Barberousse,” or simply the Big Oak, in the forest 
of Haguenau, about fifteen miles north of Stras- 
burg. The tree, which had a short tapering stem 
7 metres (23 ft.) in height to the first branches, 
had a girth of 12 metres (39 ft. 6 ins.) at the level 
of the ground, and 7 metres (23 ft.) at a height of 
2 metres (6 ft. 6 ins.) above surface. Tradition 
attributes to it an age of 1,000 years. The heavy 
rains last autumn, that apparently had undermined 
its roots, seem to have been the cause of its fall, 
and not the woodman’s axe. An account of this 
tree was published in the “ Annales forestières” 
in 1813, under the First Empire. 


THE ‘TIMBER TRADES JOURNAL.” —Writing in 
the Timber Trades Journal of March 28th, 
Mr. Frank Tiffany gives some striking statistics 
of the U.S.A. lumber industry. The total number 
of mills in the country is 29,648, and the produc- 
tion for 1913 is reported at the huge figure of 
39,158,000,000 feet, board measure, of which 
30,526,000,000 feet are seft-woods, and 8,632,000,000 
hard-woods. In point of numbers of employees, 
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the lumber trade ranks as the third greatest 
industry of the United States. With the rapidly 
increasing population, the home demand for timber 
is rising at a corresponding rate, and in some parts 
the sources of supply have already been depleted. 
Thus in the eastern and middle States the lumber 
industry is decadent, and in the south is probably 
at its zenith, and it appears that the only field for 
future development lies on the Pacific side, in 
which region there has of late years been an 
immense increase of lumber production. The 
same number of the Timber Trades Journal 
contains a very full and interesting account of 
the West African mahogany industry. It is 
copiously illustrated with numerous photographs 
and a very fine map of the mahogany districts of 
the West Coast of Africa. 


OSTRICH - BREEDING IN GERMAN SOUTH-WEST 
Arrica.—One of the German colonial papers con- 
tains an article on ostrich-breeding in German 
South-west Africa, and indicates that the colony 
will some day become one of the principal suppliers 
of the world’s output of ostrich feathers. In 1912 
there were 1,300 birds in the colony. In 1911 
(the latest year for which statistics are available) 
the value of exports of feathers was nearly £5,000, 
as compared with considerably over £2,000,000 
for British South Africa. In the latter country 
ostrich - breeding is an industry that has been 
carried on for forty years, whereas it isa new 
enterprise in the German colony. With modern 
scientific methods itis thought that the production 
in German South-west Africa will advance much 
more rapidly than that of the Cape Colony. 


CULTIVATION OF FLAX AND HEMP IN F'RANCE.— 
The following figures respecting last year’s crop of 
flax and hemp in France have just been published 
by the “ Bureau des renseignements agricoles.” 
From this it appears that the 28,632 hectares 
(70,721 acres) sown with flax produced 76,260 
quintals (150,119 cwt.) of seed, and ,929,489 
quintals (1,827,702 cwt.) of dried undressed fibre. 
The 19,466 hectares (48,081 acres) of hemp yielded 
8,548 quintals (6,974 ewt.) of seed and 495,504 
quintals (975,401 cwt.) of dried undressed fibres. 
Compared with the average for the previous ten 
years, this shows an increase in the acres cultivated 
with these plants, which were 25,097 hectares 
(61,989 acres) flax, and 17,963 hectares (44,368 acres) 
with hemp. 


INTERNATIONAL CONGRESS OF VITICULTURE AT 
Liyons.—It is announced that an International 
Congress of Viticulture will be held at Lyons on 
the 20th, 21st, and 22nd July next. Amongst the 
many subjects of interest to be discussed, the 
cryptogamic diseases of the vine and the means 
adopted in France for preventing mildew will 
receive special attention. Special reduction in 
fares will be granted by the railway company to 
persons attending the congress, 
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MARKET-GARDEN PRODUCTION IN IraLy.—The 
following figures, showing approximately the pro- 
duction of the large market-gardens in Italy last 
year, have just been published by the statistical 
department at Rome: Asparagus; 4,000 tons; 
artichokes, 71,000 tons; cabbages, 260,000 tons; 
onions and garlic, 91,000 tons; cardoons, celery, 
and fennel, 33,000 tons; tomatoes, 680,000 tons ; 
water-melons and cucumbers, 168,000 tons; fresh 
peas and beans (in shell), 76,000 tons. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— 


APRI 22 (4.30 p.m.).— Sır Simpnzy Lez, 
D.Litt., LL.D., Editor of the “Dictionary of 
National Biography,” “ Shakespeare’s Life and 
Works.” (Aldred Lecture.) 

Apri 29.—C. R. Enocx, C.E., F.B.GS., 
“The Need for a. Better Organisation of 
Economic and Industrial Resources.” Lorp 
Miner, G.C.B., G.C.M.G., D.C.L., LL.D., 
will preside. 

May 6.—A. LupLow Cuaypsn, “Inexpensive 
Motoring.” 

' Miss C. F. Frere, “ English Cookery, Old 
and New.” (Date not yet fixed.) 


INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 

APRI 23.—Gzrorez C. Bucwanan, C.I1.E., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “‘ The Port and City of Rangoon.” Lorp 
incucaps, G.C.M.G., K.C.S.I., K.C.1.E., will 
preside. 

May 7.— Sim James M. Dovme, K.C.S.L., 
“ The Punjab Canal Colonies.” 

May 21:—E. A. Garr, €.8.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 

ApRIL 28.—  CHarLEs Bricut, F.R.S.E., 
M.Inst.C.H., M.I.E.E., ‘The Administration of 
Imperial Telegraphs.” 

May 25 (Monpay).— Magor E. H. M. Leaeert, 
R.E., D.S.0., Managing Director, British East 


Africa Corporation, “ The Economic Develop- 
ment of British East Africa and Uganda.” 
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CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

Wurm Borron, M.A., F.C.S8., “ Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


COBB LECTURES. 
Tuesday afternoons, at 4.80 o’clock :— 

H. PLunkerT Greens, “The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


WEDNESDAY, APRIL 15...Meteorological Society, at the 
Institution of Civil Engineers, Great George- 
street, 8.W., 7.30 p.m. 

United Service Institution, Whitehall, S. W., 3 p.m. 
Colonel L. ©. Jackson, ‘The Defence of Localities 
against Aerial Attack.” 

Literature, Royal Society of, 20, Hanover-square, W., 
5.15 p.m. Professor W. L. Courtney, “The Idea 
of Comedy.” (II.) 

Microscopical Society, 20, Hanover-square, W., 8 p.m. 
Mr. F. Enock, ‘‘ The Insect Pests of Wheat Crops.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Messrs. 
G. Brewer and Lieut. J. N. Fletcher, “The Value 
of Ballooning as a Training for Flying.” 

THURSDAY, APRIL 16...Camera Club, 17, J ohn-street, Adelphi, 
W.C., 8.30 p.m. Mr. O. G. Pike, “ Birdland through 
the Bioscope.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. O. Faber, “The Design of Steel 
and Reinforced Concrete Pillars, with special 
reference to Secondary and Accidental Stresses.” 

Architects, Society of, 28, Bedford-square, W.C., 
8p.m. Mr. V. Ball, ‘‘ The Arbitration Clause.” 

Mining and Metallurgy, Institution of, at the Geo- 
logical Society, Burlington House, W., 8 p.m. 

FRIDAY, APRIL 17...Malacological Society, Burlington House, 
W.,8 p.m. 1. Mr. E. A. Smith, “Notes on Aus- 
tralian Mactridae.” 2. Mr. T, Iredale, “On the 
generic name Martensia; some more notes on 
Polyplacophora.” (Part I.) 3. Messrs. C. Hedley 
and W. L. May, “Description of a new recent 
Pholadomya from Tasmania.” 4. Mr. Q.K. Gude, 
“Description of a new Helicoid from South 
Australia.” 

Medical Officers of Health, Society of, 1, Upper 
Montague-street, W.C., 5 p.m. Dr. A, S. Mac- 
gregor, “ Studies in the Epidemiology of Phthisis.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. R. S. Fox, “A Few Typical 
Carburettors.”’ 

(North-Western Section.) 26, Corporation-street, 
Manchester, 7.45 p.m. Mr. J. H. Lester, “ Motor- 
cars, Ancient and Modern.” 


Correction.—In acknowledging the courtesy of 
the publishers of “ My Life in Sarawak,” by Her 
Highness the Ranee of Sarawak, for giving per- 
mission to reproduce the map of Sarawak which 
appeared in the last issue of the Journal (pages 
430-1), the name of the firm was unfortunately 
given as Messrs. Adam and Charles Black, instead 
of Messrs. Methuen and Co., Ltd. 
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NOTICE. 


NEXT WEEK. 

WEDNESDAY, APRIL 22nd, at 4.30 p.m. 
(Aldred Lecture.) Sir Sipney Lez, D.Litt., 
LL.D., Editor of the ‘ Dictionary of National 
Biography,” “ Shakespeare’s Life and Work.” 
COLONEL Sir Tuomas H. MHowpica, R.E., 
K.C.M.G., K.C.I.E., C.B., D.Sc., Chairman of 
the Council of the Society, will preside. 


THURSDAY, APRIL 23rd, at 4.30 p.m. (Indian 
Section.) Grorcz ©. BucuHanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, ‘‘The Port and City of Rangoon.” 
Lorp Incucapgz, G.C.M.G., K.C.S.I., K.C.I.E., 
will preside. l 


Members are requested to note that the 
Aldred Lecture on Wednesday next will be 
held at 4.30 p.m. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 


A meeting of the Colonial Section was held 
on Tuesday, March 81st, 1914; LIısurt.-COLONEL 
Sir CHARLES Beprorp, D.Sc., LL.D., in the 
chair. 


THE CHAIRMAN, in opening the meeting, said the 
paper which was about to be read was one of a series 
on the ‘‘Commercial Products of the Empire,” 
the products that had already been dealt with 
at previous meetings including wheat, wool, fruit 
generally, viticulture and tin. The members 
would agree that the present was a particularly 
useful time to take stock of the Empire’s oil 
resources. The position called for careful scrutiny 
and timely effort so far as mineral oils used 
especially for fuel were concerned, to provide 


for a not very remote future in which grave 
shortage might reasonably be anticipated. The 
study and the careful development of alternative 
sources was one of the most obvious require- 
ments of the time. The paper also dealt with 
vegetable and animal oils, and should help to direct 
attention to, and stimulate interest in, the vast field 
for commercial exploitation in that respect which 
existed in the Empire, so much of which lay in 
warm regions well-fitted for the production more 
especially of vegetable oils. The author, Dr. Perkin, 
was no stranger to the platform of the Society ; 
he held for twelve years the important position of 
head of the Chemistry Department of the Borough 
Polytechnical Institution, and was an authority on 
various branches of applied chemistry. 


The paper read was— 


THE OIL RESOURCES 
EMPIRE. 
By Dr. F. MorLwo Perrin, F.I.C., F.C.S. 


The enormous and ever-increasing importance 


OF THE 


‘of oil to the world has of late years been 


recognised by every civilised nation. The 
source of wealth of Great Britain has in the 
past lain in her coal-measures. While other 
nations were in the melting-pot and in course 
of formation, we, owing to our insular position, 
had got ahead of them, had had our revolutions, 
obtained our freedom, and, therefore, were in a 
position to consolidate, while nations less 
favourably situated were still honeycombed by 
internecine strife or in the throes of war with 
neighbouring states. Had it not been, however, 
for our enormous coal-beds, even our favoured 
position could not have made us a manu- 
facturing nation, and at one time it might 
almost be said the manufacturer for the world. 
It is this reason probably which causes such 
commotion in the press, and among individuals 
in general, when we hear that a bridge-building 
contract has not been obtained by British 
engineers, or locomotives have been ordered for 
a British railway from a foreign source, or that 
steel tramway rails have been obtained from 
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Belgium. Those who talk of decadence forget 
that it is no uncommon thing to see British 
locomotives on Continental and other railways, 
and British goods of all kinds throughout the 
world—even in highly-protected countries. 

Unfortunately, the price of coal—the raw 
material of so many industries—is increasing ; 
and, worse still, we begin to realise that its 
supply cannot indefinitely be maintained. As 
it becomes more and more difficult to mine the 
coal so its price will increase. 

Even where coal is cheap it is sometimes 
found that oil fuel can be more readily and 
even more economically employed than the 
black mineral. Sometimes, indeed, even if it is 
not more economical it is more satisfactory 
because it is easier to manipulate, and can be 
employed in a way in which it is difficult to use 
coal. For example, war ships ‘fitted with oil- 
fuel engines can readily obtain fresh supplies of 
fuel when at sea, whereas it is not a simple 
matter to coal a long distance from land in 
heavy weather. Furthermore, oil-fuel can be 
pumped in from a tank steamer, even when the 
ship is travelling at considerable speed. 

Generally speaking, when referring to oil 
one’s mind goes back to mineral oil—that is to 
say, oil won from the earth by boring oil-wells 
or the distillation of shale. But fifty years ago 
vegetable or animal oils were very much more 
employed than mineral oils, both for lubrication 
and illuminating purposes. Although up to the 
present in Great Britain and her Dominions 
beyond the seas comparatively small quantities 
of mineral oil have been obtained, the British 
Colonies and Dependencies supply enormous 
quantities of vegetable oils, which add greatly to 
the wealth of the Empire. Consequently, in 
dealing with the oil resources of the Empire, it 
is intended to treat the subject under the 
following headings :— 


1. Mineral Oils, including Shale Oils. 
2. Coal Tar and similar Oils. 

3. Vegetable Oils. 

4, Animal and Fish Oils. 


Although Great Britain is so rich in coal, up 
to the present only traces of the petroleum oils 
have been located. As far back as 1667 mention 
is made of an inflammable gas which escaped 
from a spring near Wigan. At Pitchford, in 
Shropshire, small quantities of liquid bitumen 
have been found. This bituminous petroleum 
was at one time sold as Betton’s British Oil for 
curing sprains and rheumatism. 

At the Southgate Colliery, near Chesterfield, 
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an intermittent flow of petroleum mixed with 
its own volume of water occurs, and flows at the 
rate of from 70 to 100 gallons per day. 

Small quantities of petroleum have also been 
found in some of the Lancashire coal-fields. 
Quite recently petroleum, has been discovered 
at Kelham, near Newark; a flow of from five 
to six gallons per day having been obtained 
from a bore-hole which had been sunk in 
searching. for coal. At Willesden, in Middle- 
sex, traces of oil, accompanied by gas, have 
also been reported. 

In the South of England natural gas in very 
considerable quantities is obtained. In 1896 
the London, Brighton and South Coast Rail- 
way found on boring for water at Heathfield, 
in Sussex, inflammable gas at a depth of 
312 ft. The bore was continued to 377 ft., 
when gas issued out in abundance at a pressure 
of about 150 lbs. The bore was capped, and 
since then gas to the amount of about 1,000 
cubic ft. has been obtained daily. 

Although petroleum oil is practically non- 
existent in the United Kingdom, large quan- 
tities of oil are now manufactured in Scotland 
from shale. The industry was founded in 1850 
by James Young. In 1847 Young noticed a 
small stream of oil flowing from the top of a 
coal-working at Alfreton, in Derbyshire. He 
collected this oil and from it extracted, on a 
commercial scale, wax and burning oil, and 
also heavy oil. The supply of oil, however, 
soon gave out, and Dr. Young, surmising that 
the oil was produced by terrestrial heat which 
caused it to be distilled off from the coal, tried 
experiments, and ultimately took out a patent 
in 1850 (No. 18,292) for obtaining oil by the 
distillation of shale. The first experiments 
were carried out with a bituminous mineral 
called boghead coal, which yielded from 120 to 
180 gallons of crude oil per ton of material. 
In 1862 this mineral was worked out, and 
since that date the bituminous shales of the 
Scottish coal-measures have been the chief 
supply. The bulk of the shale is obtained 
from Midlothian and Linlithgow. 

With the present high prices obtained for 
oil the Scottish shale oil companies are in a 
flourishing state, but they have had to pass 
through many vicissitudes. In fact at one time, 
had it not been for the valuable by-product 
ammonium sulphate probably none of them 
could have continued to exist. The quantity of 
oil obtained from one ton of shale varies from 
16 to 30 or 40 gallons, the present average 
obtained by the Scottish companies being 23 
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gallons. The total quantity of oil shale mined 
in Scotland since 1907 is as follows :— 


Tons. 
1907 2,690,028 
1908 2,892,089 
1909 2,967,017 
1910 3,130,280 
“1911 3,116,803 


The total amount of crude oil at present 
produced annually is about 275,000 tons. In 
1910 the marketable products obtained were :— 


Gallons. 
Motor Spirit 600,000 
Naphtha 4,400,000 
Burning Oil 20,000,000 
Gas or Fuel Oil 12,000,000 
Lubricating Oil 10,000,000 

Tons. 

Paraffin Wax ‘ 25,000 
Sulphate of Ammonia 54,000 


The total value of the products was about 
£2,000,000. 

Last year further shale deposits were located 
in the Island of Skye. These are being pros- 
pected, and it is hoped that it may be possible 
to establish oil-producing plant and thus add 
to the output of oil in the United Kingdom, 

I will now deal with the production, or 
possibility of production, of petroleum oils in 
the British Dominions in so far as our present 
state of knowledge will allow. 


CANADA. 


Oil was first obtained in Canadá in 1862, but 
the quantities produced have never rivalled the 
enormous yields obtained from the American 
fields. 

Canadian oil, owing to the presence of 
considerable quantities of sulphur, and the 
consequent unpleasant smell which the ordinary 
methods of refining did not remove, was for some 
time a drug on the market. For a number of 
years past there has been no difficulty in selling 
it, but unfortunately the production has been 
declining since 1907. During 1912 the rate of 
decline, as shown in the Geological Survey of 
Canada, was greater than in the previous year. 

The following table gives the output in barrels 
of 25 imperial gallons since 1907 :— 


Quantity. Value in Dollars. 
1907 788,872 1,057,088 
1908 527,987 747,102 
1909 420,755 559,604 
1910 315,895 388,550 
1911 . . . . 291,096 357,073 
1912 , . . . 248,614 354,930 


The chief existing Canadian oil-fields are in 
the eastern provinces—Ontario and New Bruns- 
wick—and are continuations of the eastern fields 
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of the United States; but attention has recently 
been mostly focussed on Alberta, where great 
excitement and much speculation in land have 
prevailed for some time past. 

In some districts, particularly at Medicine 
Hat, gas has been produced and used for a 
number of years by the municipality and 
employed for lighting and other purposes. In 
February this year another well was brought 
into use, making the twentieth well now drilled 
within the city limits. In addition to the 
municipal wells the Hunt Engineering Company 
have two wells and are drilling others. 

Alberta lies on the eastern foot-hills of the 
Rocky Mountains, and oil and gas have been 
located in a number of borings. It should be 
borne in mind as pointing to the probability, 
or at any rate the possibility, of oil being 
obtained in this district, that many of the 
world’s greatest oil-fields have been found in 
situations flanking and running parallel with 
great mountain chains of recent formation. 
Of course the necessary geological formation 
must be present. The strata must contain 
porous rocks which will act as reservoirs for 
the liquid petroleum, and these must have an 
overlay of impervious rocks which will seal up 
the reservoirs and prevent loss of gas pressure 
and of the more volatile liquids. 

Further, in order to form suitable reservoirs, 
anticlinal or dome-like structures are essential. 
These conditions appear to be present in Alberta; 
consequently oil may be expected. 

The famous tar sands of Northern Alberta, 
in the Athabasca and Mackenzie Valleys, show 
that petroleum, if no longer present, has been 
there at one time and in enormous quantities. 
These tar sands appear to have been noticed 
by Sir Alexander Mackenzie towards the latter 
end of the eighteenth century. They consist 
of asphaltic petroleum which has been obtained 
by the gradual leakage of petroleum into the 
sands, and by a process of evaporation and 
oxidation the asphalt has remained behind 
while the more volatile fractions have been 
lost. Wells have been drilled into these tar 
sands, and from them large quantities of gas 
have been obtained, but only small quantities 
of a heavy oil. 
` Although so far large quantities of oil have 
not been located in the western provinces, 
active prospecting is taking place, and, accord- 
ing to Mr. Cunningham Craig, if only a small 
portion of the projects succeed Canada may 
prove to have one of the richest oil-fields of 
the world. Should this turn out to be the case 
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it will be a most valuable asset to Canada and 
to the British Empire. It is, therefore, im- 
portant that the Canadian Government should 
encourage the opening-up of these new oil- 
felds and, by as far as possible preventing 
‘ wild-cat’’ schemes and reckless company 
promoting, encourage the confidence of British 
capitalists in this direction. 


New BRUNSWICK. 


Although the existence and possible value 

of the shale beds of New Brunswick have been 
known for a long time, no serious attempt has 
until recently been made to develep them. 
- Owing to a systematic investigation under- 
taken in 1908 by the Government Department 
of Mines, and a report which followed, atten- 
tion was directed to the important economic 
aspect of these deposits. Active development 
wotk has now been taken up by responsible 
financial interests, and further prospecting 
work was commenced in July, 1912. In 
December, 1913, the total number of men 
employed was 140. If the’results are satis- 
factory it is proposed to put up a distillation 
and ammonium sulphate plant. 


In other parts of New Brunswick drilling has. 


resulted in the outflow of large quantities of 
gas which, as already mentioned, is being used 
‘for industrial purposes. Small quantities of 
‘oil have alsó been obtained. In July, 1912, 
there were’ fifteen productive wells in the 
vicinity of Strong Creak, fourteen of. which 
‘produced gas. Several are pumping oil, but 
the quantities do not as a rule exceed one 
barrel per day. The present gas production is 
‘estimated at 58,000,000 cubic feet per day, 
the rock pressure being as high as-500 lbs. 

The inter - colonial railway of Canada is 
-employing natural gas as an illuminant in the 
railway carriages. It is also being used to run 
forges, furnaces, and gas-engines at Moncton. 
This gas is obtained from the natural gas-fields 
of New Brunswick. The consumption of gas 
by the railway company for all purposes is 
about 30,000,000 cubic feet per month in the 
summer and 50,000,000 cubic feet per month 
in the winter. When one considers that the 
great Pittsburg ironworks owe their prosperity 
to the employment of natural gas, one can look 
forward hopefully to future prosperity in Canada 
` from this source. 


NEWFOUNDLAND. 


Small quantities of oil have been found at 
` different times, but the results of drilling have 
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not on the whole been very satisfactory. Oil 
is said to have been obtained at St. Paul’s Bay 
at a depth of 1,700 feet. Possibly further 
drilling may result in the discovery of oil in 
quantity. 


DOMINION oF AUSTRALIA. 


Very little oil has as yet been obtained in 
Australia or New Zealand, but considerable 
quantities of shale have been located and in 
some cases are being worked, and it is to be 
hoped will be much more fully worked in the 
near future. 


New South WALES. 


The name kerosene shale has perhaps been 
rather inaptly applied to a variety of torbanite, 
cannel or boghead mineral found in various 
geological horizons in New South Wales. The 
mineral does not as a rule split in parallel layers, 
the fracture being rather of a conchoidal type. 
Pure samples have been found to contain over 
89 per cent. of volatile hydrocarbons, and over 
5 per cent. of fixed carbon. Production on 
anything like a large scale commenced in 1868, 
when about 17,000 tons of shale, valued at 
£48,000 (?), were raised. In 1911 the production 
was 75,104 tons, valued at £36,980.* With the 
exception of 9,000 tons obtained near Murrurundi 
in the northern district, the whole of the output 
for 1911 was obtained in the western district, 
chiefly from the mines of the Commonwealth 
Oil Corporation at Wolgan and near New 
Hartley, near Capertree. The increased pro- 
duction in the northern district is due to the 
establishment of oil works at Murrurundi and 
a refinery at Hamilton by the British Australian 
Oil Company. 

The production of oil shale in tons since 1907 
is as follows :— 


Tons. 
1907 . 47,331 
1908 . 46,303 
1909 . 48,718 
1910 . 68,293 
1911 . 75,104 
1912 . 75,500 (estimated) 


VICTORIA. 


No extensive deposits have been located up 
to the present time. 


QUEENSLAND. 
Deposits of oil: shale are known to exist at 
various localities in Queensland, and what is 
believed will be a paying oil-bearing area has 


* Figures taken from Official Year Book, Commonwealth o 
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been located near Roma. The tertiary basin of 
the Dawson River has oil shales on the central 
railway between Duaring and Wallaroo. In 
1907 boring was commenced, and in 1908, at 
3,702 feet, gas was struck and flowed at the rate 
of about 1,000,000 cubic feet per day. It is 
intenddéd to extend.the bore to 4,500 feet, but 
this has not yet been done. 

Further prospecting is being steadily pushed 
forward throughout the oil-shale areas of the 
State. Two areas have been inspected, one 
extending through the Narrows almost from 
Gladstone to Rockhampton, and another on^ 
Baffle Creek, between Bundaberg and Glad- 
stone. Certain of the shales are rich in carbon- 
aceous matter, and on destructive distillation 
yield oil. 

Sours AUSTRALIA. 

Large areas of bituminous shale occur at 
Leigh’s Creak and Lake Philipson. Excellent 
specimens of bitumen have been found on 
Kangaroo Island. These are undoubtedly petro- 
leum products, but they appear to have been 
drifted on to the shore by ocean currents from 
some unknown source. The Government 
geologist considers that the various discoveries 
hitherto made are of no economic significance, 
and that they give no indication of the exist- 
ence of oil-bearing deposits either in Kangaroo 
Island or Eyres Peninsula. 


WESTERN AUSTRALIA. 


Carbonaceous shale of considerable thickness 
exists in Coolgardie, but it has not yet been 
raised in quantity. 


New ZEALAND. 


Oil-fields have been discovered at Taranaki, 
situated on the North Island of New Zealand. 
There are at present two flowing wells which 
are producing 6,720 gallons per week. The 
oil closely resembles Pennsylvanian petroleum, 
and contains only very small quantities of un- 
saturated hydro-carbons — it is also free from 
sulphur. It yields about 14 per cent. of motor 
spirit, 88 per cent. of illuminating oil, and 
10 per cent. of refined wax. 


TASMANIA. 


Tasmanite shale has been discovered in the 
basins of the Mersey, Don, and Minnow Rivers. 
The Government geologist estimates the pro- 
bable capacity of the beds at 12,000,000 tons. 
The average quantity of crude oil obtained from 
the shale is 40 gallons per ton. A small quantity 
was raised in 1910, but none in 1911. There 
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appears no reason why a large industry should 
not be founded. In 1911 New South Wales 
exported 6,245 tons of shale, valued at £11,609. 
Of this, 5,124 tons were sent to the Nether- 
lands. 

PAPUA, l 

Prospecting in Papua has shown many signs 
of petroleum and of natural gas, and ib seems 
quite probable that borings might strike good 
yields of petroleum. 

INDIA. 

The largest sources of oil in India are found’ 
in Burma. The presence of oil in Burma was 
known in the eighteenth century. It is stated 
that the district of Rainanghong (the name 
meaning “town through which rivers of oil 
flow”) had in 1797 no fewer than 520 active 
wells producing petroleum free from water, the 
yield being about 400,000 hogsheads yearly. 
Most of the petroleum produced in Burma at 
the present day is obtained irom three oil- 
fields :— 

1. Yenangyaung, 275 miles from Rangoon. 
2. Singu, 800 miles from Rangoon. 
3. Yenangat, 325 miles from Rangoon. 


The Burma oil is of two déscriptions, one 
having a high specific gravity and viscosity but 
containing practically no solid paraffin. The 
other is of a lower specific gravity and contains 
very considerable qualities of solid hydro- 


carbons. The yield of oil from the Burma fields 
since 1908 was as follows :— 
Gallons. 
1908 . 173,402,790 
1909. . 230,396,617 
1910. 211,507,903 
1911. 222,225,581 
1912. 245,335,209 


Tt will be noted that ea there was a 
decrease in output in 1910, the 1912 output was- 
the largest on record. The oil is refined in 
Burma at Syriam and shipped by the tank 
steamers of the Burma Oil Company which load 
on the Rangoon River. 

Considerable quantities of oil are also obtained 
from Eastern Bengal and Assam. The presence 
of oil in Assam was noticed as far þack as 1825 
by Lieutenant Wilcox. The oil is refined by 
the Assam Oil Company. In 1894 the amount 
of petroleum obtained was 167,000 gallons, but 
since 1908 the following quantities have been 
obtained :— 


Gallons. 
1908 ._ 3,243,110 
1909 . 3,280,750 
1910 . 3,320,680 
1911 . 3,565,163 
1912 3, 747 , 359 
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Small quantities of oil are also obtained in 
the Punjab, but they are almost negligible, the 
amounts given being :— 


Gallons. 
1908 . f 420 
1909 . 720 
1910 . 1,064 
1911 . 1,400 
1912 . 950 


TRINIDAD. 


The great pitch lake of Trinidad has been 
known since the time of Sir Walter Raleigh, 
who visited it in March, 1595. The area of the 
lake is generally stated to be from 99 to 100 
acres, 

The northern portion of Trinidad is occupied 
by a range of hills, some of which are over 
8,000 ft. in height, consisting of rocks which 
resemble in many respects the lower Cam- 
brian Rocks of Canada. To the south of 
this range of hills, and comprising the greater 
part of the island, the rocks consist chiefly of 
shales and sandstones of tertiary age. The oil 
indications occur chiefly over the southern 
half of the island. These strata are thrown 
into a series of anticlines and synclines. As 
might be expected, oil, asphalt and natural gas 
have been found to occur along the course of 
the anticlines. The great pitch lake is situated 
at the western end of one of the anticlines. 
Mining for pitch has been in operation for about 
twenty years, and during that time more than 
1,500,000 tons of asphalt have been removed 
and the level of the lake has been lowered 
about 7 ft. 
last three years were :— 


Tons. 
1911. awe 169,027 
1912. . . 176,077 
19138 . 208,164 


A considerable amount of boring for oil has 
been done, and the prospects are most promis- 
ing. It is hoped that Trinidad may become an 
important source of oil fuel for the British 
Navy. On November 8th, 1911, a prolific 
spouter was ¢struck which it was estimated 
produced 25,000 barrels in three and a half 
hours. Many wells sunk to depths of 900 to 
1,500 feet have given initial flows of several 
thousand: barrels daily, and several wells have 
yielded 10,000 to 15,000 tons of oil in the course 
of a few months, one having an estimated yield 
of 50,000 tons. At the end of 1912 ninety wells 
had been drilled, and in the twelve months 
1911-12, 250,000 barrels were exported. 
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BARBADOS. 


The geological formations of Barbados are 
somewhat different from those of Trinidad,” 
most of the island consisting of coral limestone. 
As in Trinidad, these tertiary rocks contain 
bitumen and petroleum. The total output from 
the wells to the end of 1912 was stated to be 
1,053,839 gallons. 


AFRICA. 


Although Africa is a continent of such enor- 
mous extent, up to the present time, with 
the exception of Egypt, where prospects are 
encouraging, oil has not been found in large 
quantities. — 

In the Gold Coast Colony there are large 
quantities of solid bitumen and deep holes filled 
with petroleum. The sand is also saturated 
with oil, which can be collected by making 
shallow excavations. A few wells have been 
drilled and the oils have been examined by Sir 
Boverton Redwood and at the Imperial Insti- 
tute. Probably further prospecting might reveat 
oil in large quantities. Up to the present, 
however, the yield has been disappointing. 

In Nigeria there are surface indications of 
petroleum, and drilling has been conducted since 
1905 without, however, any very decided results 
having been obtained. 

In South Africa favourable geological struc- 
ture is only found in Cape Colony, and there 
only in narrow strips at the southern edge of 
the Karroo. Natal does not seem to have been 
examined geologically from the point of view of 
finding petroleum. In Natal beds of shale rich 
in oil are reported. In a recent report Mr. 
E. H. Cunningham Craig remarks, ‘‘ All the 
evidence to hand at present leads to the belief 
that an oil-shale industry has good prospects of 
proving successful,” and he urges that no effort 
should be spared to ensure that a fair test of its 
possibilities is made. 

In Egypt the Egyptian Government have 
entered into an agreement with the Anglo- 
Egyptian Oilfields, Ltd., which will ensure 
thorough prospecting and drilling, and indica- 
tions point to oil ultimately being obtained in 
large quantities. 


SUMMARY. 


From the foregoing remarks it is seen that 
the only present and probable future source of 
petroleum oil in the United Kingdom is from 
the shale deposits. Owing to the ever-increas- 
ing employment of oil for propelling the ships 
of the Navy, to say nothing of that required by 
the merchant fleet, for aeroplanes and for heavy. 
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internal-combustion engines, in general 


quantity at present produced, though consider- 
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the The world’s supply of petroleum for the last 


two years is estimated-as follows :— 


Country. 


we eee 


United States 
Russia. 
Mexico* .-~ . 


r 


. Rumania 


Dutch Indies. 

Galicia ‘ 

British India * . eo 
Japan* s. 6 6 we Ne 
Germany * 

Other Countries * 


ee 


Totalstf . . «6 »« +» » ‘ 


Percentage of 


1913. 1053, World's total in 1913. 
Tons. Tons, 

32,314,440 29 ,096 , 882 63-63 
9, 246,942 9,325 , 894 18°20 
3,000,000 2,207 , 762 5-90 
1,885 , 384 1,806 , 942 3°72 
1,534, 228 1,478,132 3°02 
1,087 , 286 1,187,007 2°14 
1,000,000 989,801 1:97 

250,000 999 854 0°49 
130,000 134,784 0°25 
350,000 311,098 0°68 
50,798,275 46,761,106 100:00 


* Estimated. 


able, is but a drop in the bucket. 


If we turn 


+ These figures were taken from Oi! News of March 14th, 


It will thus be seen that the whole of the 


to our Dominions over the sea we find that 
up to the present the mineral oil production 
from our enormous Empire is strikingly small 
compared with that obtained from the United 
States and Russia. 

Great Britain, after India, supplies the 
largest quantity, and is followed by Trinidad 
and Canada. Australia, like the United 
Kingdom, is at present only obtaining oil 
` (except in small quantities) by the distillation 
of shale. 

Trinidad is giving very satisfactory indica- 
tions of becoming, in the near future, a valuable 
oil-producing country. 

If the great shale-beds of Tasmania are 
operated another valuable source of oil will be 
opened up, and recent reports from South Africa, 
also point to the possibility of the establish- 
ment of a shale-oil industry. 

At present our eyes are turned to Canada, 
and if the rosy hopes obtaining in this connec- 
tion mature, a vast addition will be made to 
our scanty supplies. 

The present production of the British Empire 
may be placed at :— 


production of the British Empire only repre- 
sents 2'67 per cent. of the world’s output. 

The British imports of motor spirit and other 
forms of petroleum are very large, amounting 
in 1912 to 418,323,278 gallons, of which only 
18,268,598 gallons were obtained from British 
sources. Supposing, therefore, that we obtained 
the whole of the possible Empire supply, it 
would be totally inadequate to our needs. 

Our reyuirements are continually increasing, 
and the competition among the nations to 
obtain the oil is also increasing, In time of 
war, if oil were declared contraband we should 
find ourselves in a very awkward position unless 
we have an ample supply in stock. It is, there- 
fore, of the utmost importance that careful 
geological surveys should be made of all the 
British Dominions, and where the conditions 
appear favourable test drills be made, While 
it may not be desirable for the Government to 
establish its own refineries, surely the Govern- 
ment might assist in the matter of survey, and 
possibly in the sinking of test borings. 


CoAL-TAR OILS. 


Tons. In Great Britain about 1,325,000 tons of tar 

India . p ay °% 1,000,000 are annually produced by the đestructive distil- 

Scotland. . . . 275 ,000 lation of coal obtained according to Mr. J. S. 8. 

Canada 32,000 Brame from the following sources :— 

Trinidad e iw SATIS On 15 million tons of coal in gasworks Tons. a 

New South Wales . T3458} yielding 4:5 per cent. of tar 700 , 000 
Other sources (say) . 10,000 On 8:5 million tons of coal in coke ovens 

sn yielding 5 per cent. of tar . . . 425 ,000 

Total 1,359,231 From blast furnaces . . . . - « 200,000 


$ Estimated from amount of shale mined. 


1,325,000 
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This amount would be largely increased if all 
the coke ovens were fitted with by-product 
recovery plant. | 

From coal-tar about 10,000,000 gallons of- 
benzol arə recovered annually ; but unfortunately 
for the motor-car industry, which is now 
beginning to use benzol, or a mixture of petrol 
and benzol, about 6,000,000 gallons are exported 
to other countries, leaving only 4,000,000 
gallons to be used in this country. 

It is not likely that Great Britain will import 
benzol or coal-tar products from her colonies ; 
each will in this respect probably be self- 
supporting. I will, therefore, simply draw 
attention to the value of the by-products from 
the carbonisation of coal. It must further be 
remembered that benzol can be employed for 
motor-cars and the like, but that tars, if not 
tod viscid, can be used for the Diesel type of 
engine without it being essential to rectify or 
purify them. Owing, however, to the presence 
of oxygenated compounds, such as phenol and 
the cresols in crude coal-tar, the calorific value 
is not so high as that of a pure hydrocarbon 


mixture. 
PRAT. 


Peat is another source from which I believe, 
in the near future, oil will be profitably extracted. 
In Great Britain there are about 6,000,000 
acres of peat with an average depth of 12 feet. 
Assuming that one acre will yield about 3,000 
tons of dried peat—that is, peat containing about 
18 per cent. of moisture—the vast stores of the 
raw material available in this country can 
readily be estimated. 

That there are considerable difficulties in 
dealing with peat owing to the large amount of 
water it usually contains is well known. When, 
however, it is dried down to about 20 per 
cent. of moisture, briquetted and subjected to 
destructive distillation, the following products 
are obtained: Ammonia, acetic acid, methyl 
alcohol, tar and gas of high calorific value. The 
tar contains bases, phenols, oil and paraffin wax. 

From the carbonisation of a Scotch peat in 
my laboratory I obtained approximately the 
following quantities of products per ton of peat 
containing 16 per cent. of moisture. This com- 
pares very closely with the results obtained at 
Oldenberg in Germany. 


Perkin. Oldenberg. 

OS. <2). <2, a 50 Ibs. 54:0 lbs. 

Paraffin wax . . not determined 6:0 ,, 

_ Phenols . . . 28:0 lbs. 26:0 ,, 
Methyl Alcohol . 51 ,, 6'8 ,, 

Sulphate of ammonia . 30:2 ,, 6:2 ,, 

Acetate of lime 8:0 ,, 10°0 ,, 

Asphalt 8'5 , 4'0 ,; 
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The German peat contained only 0'7 per cent. 
of nitrogen, whereas that employed by me had 
2°1 per cent., hence the difference in the yield 
of ammonium sulphate. 

The German results were obtained by distilla- 
tion of several hundred tons of peat, whereas my 
results were on the distillation of 5 kilograms at 
atime. This probably accounts for the better 
yield of oils in the German experiments. On 
distillation of the oils lower and higher fractions 
were obtained. The lowest fractions obtained 
by me commenced to distil at 120°C. Different 
peats naturally will give different results. 

Not only are there enormous peat deposits in 
Great Britain and Ireland, but also in Canada, 
Australia, and other British colonies. Indeed, 
in Canada considerable work has been done in 
the exploitation of peat. 


VEGETABLE OILS. i 


The oils which have so far been referred to 
are chiefly valuable for motive, lubricating, 
and illuminating purposes. Some vegetable 
oils are valuable lubricants, and for certain 
purposes are still preferred to mineral lubricants. 
It required, in fact, a considerable time after the 
introduction of mineral oil for these lubricants 
to be taken up by engineers. This, however, 
was largely due to the way in which they were 
refined. Some vegetable oils make very valuable 
illuminants, for example, colza (rape-seed oil). | 
Owing, however, to the important uses of 
vegetable oils in other directions, it is a good 
thing that they have now been largely replaced 
for lubricating and illuminating purposes by 
mineral oils. 

Enormous quantities of vegetable oils are 
now employed in the manufacture of soap, in 
the manufacture of margarine and other food- 
stuffs. By means of the new process of hydro- 
genation it is now possible to use for the above 
purposes oils which at one time were unsuitable. 
Then, again, extremely large quantities of oils 
known under the heading of drying oils are 
employed by the paint and varnish trade. 

The number of oils obtained from vegetable 
sources is extremely large, consequently it will 
only be possible for me to deal with (1) certain 
oils which are most widely used, or (2) oils 
which, if attention were turned to them and to 
the plants from which they are obtained, would 
be of special value to the Empire. 

The chief oils to be dealt with under these 
two headings will be :— 

1. Linseed, Cotton-seed, Soya, Rape, Castor 

and Olive Oil, Ground-nut Oil, Palm. 

2. Rubber-seed oil, Sunflower, Safflower. 
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LINSEED OIL. 


The most important of commercial drying 
oils is linseed, which is derived from the seeds 
of the flax-plant (Linum usitatissimum). It is 
indispensable to the paint and varnish trade, 
and is largely used in the manufacture of 
linoleum, for the preparation of soft soap, and 
in the manufacture of so-called vulcanised oils. 
Linseed is chiefly obtained from India, Russia, 
the United States, Canada, and Argentina. 
The importance of this oil-seed may be judged 
from the fact that in 1910 no less than 1,478,259 
quarters (of 416 lbs.) valued at £4,495,718 were 
imported into the United Kingdom, and in 
1911, 1,393,874 quarters, of the value of 
£4,728,536. From British sources the respec- 
tive quantities were 781,767 quarters and 
833,199 quarters. In 1912 the total imports 
were 1,426,519 quarters, the British sources 
being responsible for 649,721 quarters. 

Generally, the cultivation of the flax-plant 
for combined linseed and for flax results in 
inferior qualities of both. Consequently the 
cultivation for seed is carried on distinctly from 
that of flax. In European countries the flax 
plant is mainly cultivated for the fibre. In 
Russia, however, both seed and fibre are pro- 
duced on a large scale. In India and Canada 
the plant is grown mainly for the seed, the 
fibre being considered of secondary importance. 

In 1909 the following were the British sources, 
with their acreage under cultivation both for 


linseed and flax :— Acres under 


cultivation. 
United Kingdom eee 38,100 
Canada . : 138,500 
India . 2,997,000 


In 1910 the world’s total production of linseed 
was about 2,125,500 ewtb., of which India pro- 
duced about 20 per cent. The estimated 
production of Canada in the same year was 
8,501,221 bushels. It is also cultivated on a 
small scale in Australia, principally in Victoria 
and New South Wales. The quantity produced 
in 1910 in Victoria was 1,515 cwt. Experi- 
mental trials in Queensland show that both 
seed and fibre can be profitably grown in that 
State. It is also grown in small quantities in 
Cyprus as a winter crop. 

Experimental cultivation of linseed has also 
been undertaken in some parts of Africa, and 
samples of oil produced from the Anglo- 
Egyptian Sudan, East Africa Protectorate, 
and Natal have been examined at the Imperial 
Institute. From all these places the seeds and 
oil obtained were excellent. The same remark 
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applies to samples from Mauritius. Bearing 
in mind the ever-increasing demands for linseed 
oil and the good prices obtained, it is much to 
be desired that further cultivation may take 
place on British soil, so that we may be able to 
obtain the whole of our supplies from our own 
possessions. 

Niger-seed oil is somewhat similar to linseed 
oil, but it is not much used in this country. It 
is cultivated in the Kast and West Indies. The 
plant has been successfully grown on the ex- 
perimental farm at Kabete, East Africa Pro- 
tectorate. If brought over in quantity it could 
be used as a substitute for linseed oil in making 
soft soap, and might also be of value in the paint 
and varnish industry. 


CoTron-SEED OIL. 


This oil differs from linseed oil in that it is 
classed as a semi-drying oil; it is, therefore, not 
of the same value to the paint and varnish trade, 
but it is of enormous value in other directions, 
as will be seen by an examination of the imports 
of cotton-seed oil into the United Kingdom :— 


Tons. Value. 
1910 16,852 £585,656 
1912 27,834 £829;120 


The total exports of cotton seed from India 
and Egypt were :— 


1909-1910. 
Tons. Value. 
India 282,491 £1,354,531 299,011 £1,530,1'73 
Egypt 319,229 £2,216,243 455,879 £3,118,116 


The total imports of seed into the United 
Kingdom were :— 


1910-1911. 
Tons. Value 


Tons. Value. 
1910 690,171 £4,865,863 
1912 630,117 £4,800,116 
The total from British sources was :— 
Tons. Value. 
1910 419,836 £2,660,505 
1912 162,943 £1,126,205 


Indian cotton is not liked so well by crushers 
in the English and Continental markets, because 
the average dealer hurries to pack the seed for 
shipment the moment it leaves the gins in order 
to get the benefit of the weight of the moisture. 
The consequence is the seed does not arrive at. 
its destination in a sound condition. 

Enormous quantities of cotton-seed oil are 
used for edible purposes, not so much in the 
form of cotton-seed oil, as popular prejudice. is 
rather against this, but in the manufacture 
of margarine and under the name of “ table 
oil,” “ salad oil,” “ butter ail,” etc. It is also 
employed in soap-making. Many attempts 
have been made, owing to the importance of a 
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purely British supply of cotton, to introduce the 
cultivation of cotton into the British dominions 
where it has not at present been grown to any 
extent. Samples of seed have been examined 
at the Imperial Institute from Nyasaland and 
Barbados. Cotton-seed oil is, as already stated, 
very largely used in the manufacture of mar- 
garine, and British manufacturers prepare very 
pure edible cotton-seed oil, yet last year 
1,352,427 cwt. of margarine were imported 
into the United Kingdom, none of this from 
British possessions, and this margarine’ was 
mostly manufactured from materials which can 
be obtained as cheaply in Great Britain as on 
the Continent. It is not, however, intended to 
convey the impression that no margarine is 
manufactured in the United Kingdom, as large 
quantities are actually manufactured, one 
factory at Southall having an output of 1,000 
tons per week. 
Soya OIL. 


One of the features in the vegetable-oil world 
is the sudden demand for soya oil. Until the 
end of 1908 there were practically no imports 
into the United Kingdom of the soy bean. In 
the 1908-9 season, however, 410,000 tons were 
exported from Vladivostok and Dairen alone, 
and of this quantity all except 5,000 to 6,000 
tons were shipped to the United Kingdom. 
In 1910 the total imports into the United 
Kingdom were 421,581 tons, valued at £3,047,048, 
but in 1911 the imports fell to 222,657 tons, 
valued at £1,652,383. Since then the quantities 
have fallen off still further ; in fact the quantity 
is not more than one-fourth what it was three 
years ago. Last year Hull imported only 
63,500 tons against 245,839 in 1910. The 
tendency seems to be for the soya-crushing 
industry to fall into Japanese hands unless we 
can grow the bean in British territories, 

The Imperial Institute have examined soy 
beans from Hong-Kong. Although their colour 
is not so good as the Manchurian beans they 
contain rather less moisture, which is an 
advantage so far as transport goes. 

Soy beans have also been cultivated’ in 
Ceylon, only unfortunately the seeds are small 
and dark in colour. It would be advisable to 
cultivate the more valuable ordinary yellow 
variety. 

Beans grown in Sierra Leone gave very satis- 
factory yields of oil, being from 2°6 to 5°6 richer 
in oil than the average Manchurian bean. 

Soya oil is not by itself very valuable to the 
soap manufacturer, but can be dmployed for 

soft soap; and can also to a certain extent 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


~ 


April 17, 1914. 


be employed in the colour and varnish industry, 
and when carefully purified is a useful edible 
oil, Attempts should, therefore, be made to 
cultivate the soy plant in British territory. 


RApPE-SsEED Orr (Colza Oil). 


There is a very considerable trade in rape- 
seed oil. In 1909-10, 331,466 tons of rape-seed, 
valued at £3,122,161, were exported from India, 


and in 1910-11, 329,652 tons, valued at 
£3,104,296. 
The United Kingdom imported :-— 
Quarters, Value. 
1910 . 251,324 £443,530 
1911 . 232,199 £431,376 
Also rape-seed oil as follows— 
Tons. Value. 
1910 13,489 £359,166 
1912 8,280 £252,626 


Of which respectively only 29 and 104 tons were 
obtained from British sources. 

Rape oil is employed as an illuminant and as 
a lubricant, The “ cold-drawn ” oil is used in 
India as an edible oil. 

Ravison oil is obtained from Black Sea rape. 
It exhibits stronger drying powers, consequently 
is less valuable as a lubricant. 


PALM-OIL. : 

In this important group is included palm-oil, 
palm-kernel oil and coconut oil. All these 
oils are used in the manufacture of soap, 
candles and lubricants. Palm-kernel oil and 
coconut oil are also used to a large extent in 
the manufacture of edible products, such as 
cooking-fats, etc. 

Palm-oil is obtained from the fruit of the 
palm; the palm-kernel oil or palm-nut oil is 
obtained by expressing the oil from the kernels. 

The importance of these products is shown 
by the following quantities imported into the 
United Kingdom in 1911 :— 


Tons. Value. 
Palm Oil 87,114 £2,697,997 
Coconut Oil 56,741 £2,260,810 


The African oil palm, Elæsis Guineensis, from 
which palm-oil and palm-kernel oil are obtained, 
is indigenous to West Africa and occurs almost 
continuously in the coast belt from the French 
colony of Senegal to the Portuguese colony- of 
Angola. It is also found in large quantities 
from Sierra Leoneto Kamerun. The commercial 
supplies which are obtained from British 
sources come from Southern Nigeria, Sierra, 
Leone, the Gold Coast Colony, and also from 
the French Congo, Kamerun, Togoland ‘and 
Angola. It is also found iw the West Indies, 
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and -has recently. been- introduced - into. the 
Federated Malay States. E 

Until recently enormous quantities of TR 
oil were lcst in consequence of the very crude 
manner in which oil is recovered by the natives. 
One method is to store the fruit for some time 
in holes in the ground, which are. lined with 
puddled clay or cement; fermentation having 
set in, the mass settles down and oil rises to 
. the surface as the mass is stirred with poles, 
the oil flowing out through channels*into an 
outer receptacle. Another and better method is 
to place in pans and boil with water, and then 
beat with wooden pestles or to press by hand, 
By the latter process finer and softer palm-oils 
are obtained; the former yields lower but harder 
Owing to the crude methods practised 
the oil remains in contact with certain quantities 
of fermentable tissue, which causes hydrolysis; 
consequently when shipped the oil. contains 
from 10 to 12 per cent. of free fatty acids. This 
hydrolysis once. having set in continues, and it 
frequently happens that when the oil reaches 
its destination it contains from 20 to 50 per cent. 
of free fatty acids; if after arrival it is kept for 
some time the oil may consist almost entirely of 
fatty acids. 

Better methods are now being introduced, but 
there i is still very considerable loss. It is not, 


however, within the scope of this paper to go ` 


into practical details. Suffice it to say that 


owing to improved methods it is now being - 


used as a pure butter substitute of high nutritious 
value.. Palm-oil has very similar properties tò 
butter, being soft and plastic but having a high 
melting-point. It will, therefore, very likely oust 
coconut-oil for the manufacture of margarine. 
This will probably mean that less will be 
employed for the manufacture of soap, but 
that oils and fats previously employed for the 
manufacture of edible products will be used by 
the soap-maker in its place. 

-Immense tracts of the British Empire are 
most fortunately situated for the production of 
palm-oil; in-most cases, irideed, the enormous 


forests of palms have been hardly touched. In. 


the Imperial Institute Report. No. 88, on “ Oil 
Seeds, Oils, Fats and . Waxes,” ” it is remarked 
that in: British. West Africa.“ there. is. an 
abundant supply: of palm. fruits, and large areas 


of oil- palm forests. exist almost untouched.. 

There is consequently no fear. in the immediate l 
future of a failure in, the supply of palm- oil, and. 
palm kernels, even. if. the crude. and wasteful 
native processes of, exploitation are persisted 


a 
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There are two directions in which improve- 
ment of the palm-oil industry: may be looked 
for in the future, viz., the introduction. of 
machinery for the extraction of palm-oil and 
palm kernels, and the gradual. replacement of 
the ordinary oil palm by varieties giving sane 
yields of palm-oil and kernels. : 


' Coconut Orn. 


This is the fat obtained from the kernels of 
the coconut, mainly from the species Cocos 
nucifera and Cocos butyracea, Theré are two 
varieties of the oil: (1) coconut oil, which is 
obtained by expressing or boiling out the fat 
from the fresh kernels ; and (2) copra oil, the 
fat from the copra (that is, sun-dried or kiln- 
dried) kernels. The copra’ is very largely 
exported to Europe, where the oil is expressed. 
~ In the climate of the United Kingdom coco- 
nut oil is a solid white fat. It has a not un- 
pleasant smell, but easily becomes rancid. 
Large ‘quantities of copra are imported from 
the Federated Malay States and from Ceylon, 
but considerable quantities are expressed at. 
the places of origin and the oil is exported to | 
the European market. i 

' Samples of copra from the Gold Coast, 
Northern Nigeria and Southern Nigeria have 
recently been examined at the Imperial 
Institute, and there seems no reason why 
more copra from these districts should not 
enter the market. From the quality'of some 
of the samples, it would appear, however, 
that the natives require some instruction 
in the method of preparation. 

` According to the Oil and Colour Trades 
Journal of December 6th, 1918, although the 
supply of coconut oil and copra shows no 
falling off, the supply is not equal to the needs 
of the trade. It follows, therefore, that ener: 
getic efforts should be ‘made to increase the 
supply of coconut oil and copra from British 
sources. 

Coconut oil is employed for practically the 
same purposes as palm-kernel oil. The stearine 
obtained by expressing ‘the more liquid ‘portion 
of coconut oil is sold as a cooking fat, choco- 
late fat, and also for adulteratin g genuine ¢ cacao 
butter. m 


-Non-prvine Ons. 


nase thë typical non-drying elias are olive, 
almond, ‘peach-kernel, ground-nut and castor: 
oil; although the last-is a, different type of: oil, 
it is characteristic in not drying on: exposure. 
to air. 
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GROUND-NoT OIL. 


Although the ground nut (popularly known 
as monkey nut) is obtained mainly from India, 
it is chiefly exported to Marseilles, where the 
oil is expressed and is used for soap-making 
purposes and as an edible oil. It is used as an 
adulterant to olive oil, and largely for cooking 
purposes in France. 

The exports of nuts in 1910-11 amounted to 
184,507 tons, valued at £2,036,894, while the 
export from Gambia, West Africa, in 1910 
amounted to 58,456 tons, valued at £387,943. 
Although the nuts are not to any extent 
imported by the United Kingdom and the 
oil very little used, the ground nut is a very 
valuable asset to our Indian Empire.” 

Experiments in Natal and the Sudan, Ceylon, 
Fiji and Montserrat have shown that nuts of 
admirable quality can be grown in all these 
localities. 

Samples of ground-nut oil from Southern and 
North-Eastern Rhodesia have been examined 
at the Imperial Institute and have been found 
to be of good quality. Oil has also been 
examined from Northern Nigeria, Mauritius, 
and Hong-Kong. In all cases expert opinion 
agreed that the product was good, but that 
although a good market could be found in 
Marseilles there is no sale for it in England. 

As it appears an easy matter to cultivate the 
ground nut in many parts of the British Empire, 
it might be worth while for British soap 
manufacturers to experiment with the oil. 


Castor OIL. 


India is the chief country producing castor 
seed and castor oil. In 1911 the exports of 
seed amounted to 2,148,033 cwt., valued at 
£1,099,975, and of oil 1,099,967 gallons, worth 
£112,697. The total import of seeds into the 
United Kingdom in 1911 was 1,299,147 cwt., of 
which 1,288,745 cwt. were from British posses- 
sions. In the same year 37,361 cwt. of oil was 
imported, of which 13,744 cwt. was from India. 

The pure ‘“‘cold-drawn’”’ oil is widely em- 
ployed in medicine as a purgative. In India it 
is Iargely used as a lubricant, but in cold 
countries it is rather too viscous to be employed 
in this way. It is, however, used for marine 
engines and internal-combustion engines. 
Under ordinary conditions it is insoluble and 
will not mix with hydro-carbon oils, but if 
heated to about 800° C. for some hours it 
polymerises and becomes soluble in hydro- 
carbon oils, and is then used for miaking 


* In 1912-13 the exports were 243,350 tons. 
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compound lubricants. It is employed for 
dressing leather belting, and has an important 
application in the manufacture of “ turkey-red 
oil,” which is largely employed in alizarine 
dyeing. Itis also used in the manufacture of 
rubber substitutes, in the preparation of trans- 
parent soaps, and, for a variety of other pur- 
poses. As already mentioned, its chief source 
of supply is India, but there seems no reason 
why large quantities should not be obtained 
from otber British Possessions. For example, 
seeds from Uganda, Rhodesia, Ceylon, Mauritius, 
and Fiji have been examined at the Imperial 
Institute, most of which were of good quality. 
Those from Ceylon, for example, would probably 
be worth about 7s. 6d. per ton more than the 
Bombay seed. By employing proper agricul- 
tural conditions there seems no reason why 
these localities should not in time become 
important centres for the production of castor 
seed and materially add to their prosperity by 
exporting it to Europe and elsewhere. 


LESS WELL-KNOWN OILS. 


Several oils have for one reason or another 
been brought more forward of late years and 
are deserving of attention. For instance, the 
enormous increase in rubber plantations and 
in the production of rubber has led attention 
to the rubber seed, and to the oil which can 
be extracted therefrom. 


Para RUBBER-SEED OIL. 

Last year,in a paper on‘ Natural and Synthetic 
Rubber” which I read before this Society, I drew 
attention to the possibilities of rubber-seed oil. 
As a matter of fact the oil from the Para rubber 
seed was examined at the Imperial Institute as 
far back as 1902. Para rubber seed obtained 
from the Straits Settlements and Federated 
Malay States contains, after the outer covering 
has been removed, about 50 per cent. of kernels. 
These on extraction yield about 42 to 43 per 
cent. of oil. 

The physical and chemical constants of the oil 
—which is light yellow in colour—show it to 
belong to the drying elass of oils of which 
linseed is the best and most well known. It 
has been examined by manufacturers of paints 
and varnishes, who agree that it could be utilised 
as a substitute for linseed oil. Its drying pro- 
perties are, however, inferior to those of linseed 
oil, but might probably be improved by the 
addition of small quantities of tung oil or of 
mineral dryers. Rubber-seed oil can also be 
used for the manufacture of soft soap. The seed 
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cake left after expression of the oil compares very 
well with linseed, cotton seed and soy-bean cake 
as a food for cattle. Food trials have actually 
been made and the results were promising. 

There is considerable divergence of opinion as 
to the cost of collecting the rubber seed and the 
number of seeds necessary to produce one ton 
of kernels. One authority considers that the 
cost of collecting and shelling sufficient seed 
to yield a ton of kernels would be about 
£2 10s., whereas another puts the cost down 
at £11 18s. 4d. The latter is naturally a 
prohibitive price if the kernels are to be 
exported. However, these are estimates, and it 
would be necessary to obtain facts before saying 
whether the manufacture of rubber-seed oil is 
likely to prove a commercial success. It should 
be mentioned that in the Kast Indies one or 
two mills have undertaken the crushing of 
rubber seed. 


SUNFLOWER-SEED OIL. 


The oil obtained from the sunflower, Helian- 
thus annuus, is light yellow in colour and has 
a pleasant taste. The sunflower is cultivated 
for the purpose of its oil in Russia, Hungary, 
India and China. It is most largely grown in 
Southern Russia, where the “ cold-drawn ” oil 
is employed for culinary purposes and the hot- 
expressed oil for soap-making and the manu- 
facture of varnishes. The seed cake finds a 
large market in Northern Europe. It is, how- 
ever, hardly met with in the United Kingdom 
and very little seed has been crushed here. 

The oil must be classed as semi-drying, and, 
therefore, would not be of the same value to 
the paint and varnish trade as linseed or similar 
quick-drying oil, but it might be valuable 
mixed with other oils. Makers of edible oil in 
England report that the oil would probably be 
suitable for edible purposes. The unrefined 
oil would compete with cheap nut oils and 
cotton oil, and the refined product would make 
a good substitute for olive oil. As a matter of 
fact it is used for the latter purpose in some 
parts of the Continent of Europe. 

There are many parts of the British Empire 
where the sunflower might be cultivated, and 
attempts have been made in several localities in 
Africa, for example, but one does not hear of 
any extended cultivation except in India. 
The conditions required are a fairly moist 
well-drained soil, and plenty of rain during 
the growth and flowering of the plant, after 
which period dry, warm weather is needed until 
the harvesting, of the seed. -The average yield 
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of seed is 7 to 8 cwt. per acre, but yields up to 
18 cwt. may be obtained. 


OLIve OIL. 


It seems strange to place ‘olive oil among the: 
less well-known oils, but this only refers to the 
British Empire. On looking through the imports- 
of olive oil in the Board of Trade Returns it 
will be found that in 1911 and in 1912 only one 
ton of olive oil was imported from British 
sources, whereas the total imports in these two: 
years were respectively 4,335 tons and 6,685: 
tons; these figures refer to refined oil. There 
were no imports of unrefined oil from British 
sources, but from foreign sources 4,424 tons and 
9,611 tons were sent into the country. 

There seems no adequate reason why the- 
olive should not be more cultivated in the 
British Possessions. To a small extent it is- 
being done in South Australia; the climate also 
of several parts of Australia is quite suitable 
for the growth of the olive tree. In South 
Australia the production of oil in 1909-10 was 
16,464 gallons. 

SAFFLOWER OIL. 


This interesting oil is obtained from the seed 
of Carthamus tinctorius, a plant which until 
recently was cultivated very widely in India for 
the preparation of the dye. The oil is prepared. 
on a small scale in India. It has a pleasant 
taste, which is similar to that of sunflower- 
seed oil, and is, therefore, used as an edible oil. 

Safflower oil should be valuable to the paint 
and colour industry, since it is a good drying 
oil, although it could hardly replace linseed oil, 
and it should also be very valuable in the 
manufacture of soap. 

In India the natives prepare’a species of 
boiled oil by heating the safflower oil in earthen 
vessels for some hours. This boiled oil is then 
placed in flat dishes, which are partly filled 
with water. This causes the oil to solidify, 
and it is then employed for the manufacture of 
Afridi wax cloth. 

If the safflower seed were sent over to the 
United Kingdom in bulk, the oil obtained would 
probably fetch a good price. 


Sesame OIL. 

This is a semi-drying oil, obtained from the 
sesamum seed. The plant is largely grown in 
India. In 1911 no less than 162,327 tons of 
the seed, valued at £2,135,539, were exported 
from India. The greater part of the seed is 
expressed at Marseilles, very little, if any, 
being imported into the United Kingdom, 
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Small quantities, however, are used in the 
preparation of compound feeding cake. In 
France the oil is used for soap-making. The 
cold-drawn oil is used as an edible oil and in 
the manufacture of margarine. 


OTHER SEED Os. 


In writing on such a broad subject as oils, 
the difficulty is to know where to begin, and 
still more where to leave off. There are a vast 
number of other seed oils which, if the plants 
were cultivated, might bring great riches to the 
British possessions. In many cases the plants 
are already flourishing in the wild condition 
and the seeds are waiting to be gathered. In 
other cases careful cultivation and the choice 
of the right location are required. 

Frequently small parcels of seed are received 
in this country by oil crushers, or by the 
Imperial Institute, or by private individuals, 
to be reported on. Frequently also the reports 
are satisfactory, and the consignees are told 
that if they are able to send the seeds over in 
good condition and in bulk, satisfactory business 
will probably accrue. More often than not, 
unfortunately, nothing further is heard of the 
matter. Hither from lack of means or of com- 
mbycial instincts those who have sent the seed 
fail ‘to grapple with the situation, and what 
might be a valuable asset to the colony from 
which it has been sent wastes its sweetness on 
the desert air. 

It is often stated that agriculture is a nation’s 
greatest wealth. In reference to the oil resources 
of the Empire, a knowledge of agricultural 
methods and agricultural practice are of the 
highest importance. It is not only necessary 
to know the science of irrigation, the best 
fertilisers to employ, but it is also of great 
importance to know the class of seed which 
can be best employed in different localities. 
The cultivation of indigo in India is decreasing 
year by year; it is, therefore, a matter of the 
utmost importance to the Indian Empire to 
find a plant or plants which can be substituted 
for this failing industry. In some cases the 
land originally devoted to indigo has been 
planted with the sugar-cane. There are, how- 
ever, enormous tracts of land not cultivated or 
scarcely cultivated, and the question naturally 
occurs, might not a considerable portion of this 
be devoted to the cultivation of oil-yielding 
plants? For a short time the soya-erushing 
industry rose to marvellous proportions, but 
now the imports of the bean are becoming less 
and less. Cannot we appeal to the British 
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Empire to assist in the supply of this valuable 
oil? With regard to cotton seed, very little is 
now coming from the United States. To a 
certain extent the shortage is being made up by 
increased supplies from India, but the Egyptian 
imports are down. The actual exports from 
Egypt are higher, but the greater proportion is 
now being taken by Germany to the detriment 
of this country. British manufacturers are 
now able to make edible cotton-seed oil equal 
to any in the world, and there are big export 
trade possibilities. Unfortunately Indian seed . 
does not give such a fine oil as the Egyptian 
seed. This appears to be, partially at any rate, 
due to carelessness on the part of the Indian 
merchant, but it may also be partly due to the 
methods of culture. At any rate, if India 
cannot supply the seed required for the highest 
class oil, and the European competition for the 
Egyptian seed makes it more difficult to obtain, 
there are other British possessions where the 
cotton seed can be grown to perfection. 

It is to be regretted that British oil-seed 
crushers do not trouble to decorticate their 
cotton seed, thus producing an inferior cake 
which fetches much lower prices than decorti- 
cated cake made in the United States. At the 
same time two minor industries are lost, 
namely, the crushing of the hulls for manure, 
and the use of the linters as a source of cellulose 
for explosives and for paper. 

I am quite aware that the treatment of the 
seed-oil resources of the Empire is entirely 
inadeguate, but the subject is so vast that 
it became necessary to only give the briefest 
outline of the present resources and possibilities. 


ANIMAL AND Fisu OILS. 


Very large quantities of fats which are 
solidified oils are obtained from animal sources. 
The imports of unrefined tallow in 1912 were 
2,039,352 cwt., of which 1,274,037 cwt. were 
from British sources. The imports of oleo- 
margarine and refined tallow were 357,262 cwt., 
of which only 70,674 cwt. were from British 
‘possessions. 

The imports of lard in 1912 were 1,790,487 cwt., 
only 80,574 ewt. being from British possessions. 
There was also 218,522 cwt. of artificial or 
imitation lard imported, 644 cwt. being from 
British sources. Artificial lard is a mixture of 
seed oils and beef stearine, so really hardly 
comes under the heading of animal oils. 

Great Britain being a sea-girt island, and the 
British possessions having enormous stretches 
of coast-line, the capture and employment of fish 
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for the produetion of oil might be considered a 
typical British industry. As a matter of fact 
nearly one half of the imports of fish oil in 
1912 were from British sources, the total being 
68,030 tons, of which 83,718 tons were of British 
origin. 

Fish oils may be divided into three classes :-— 

1. Fish oils, that is oils obtained from the 

body by boiling. 
2. Liver oils. 
8, Blubber oils. 


Fish oils are obtained from herring, sprat, 
sardine, etc. Menhaden oil is largely prepared 
in America and is made from the menhaden, 
which is a fish slightly larger than the herring. 
It is;found from May to November in great 
quantities off the Atlantic coast—particularly 
New Jersey. 

In India the Madras Government Fishery 
Department have carried out experimental work 
with the object of encouraging the manufacture 
of sardine oil. In 1909 there was only one 
private factory, whilst at the beginning of 1912 
between 40 and 50 small factories were pro- 
ducing crude brown oil in Malabar and South 
Canara. The erection of factories in Cochin 
and Travancore is also projected. 

An interesting report on the Madras fish oil 
and guano industry has been prepared by Sir 
Frederick Nicholson, K.C.I.E. The following 
table shows the advance of the fish guano pro- 
duction, which is prepared from the fish when 
extracting the oil. Five tons of fish boil and 
dry into one ton of guano— 


1910-11. 1911-12. 
188 tons 267 tons 


1912-13. 


Fish Guano . 1,872 tons 


An examination of these sardine oils shows 
their suitability for the usual purposes to which 
fish oils are applied, for leather dressing, to a 
certain extent for the manufacture of soft soap, 
mixing with paint oils, tempering steel, etc. 
In the United Kingdom cod oil is the principal 
fish oil used in the leather industry. The 
chemical constants of the Madras sardine oil 
being very similar to ordinary cod oil, it might 
very well be used for the same purposes. 

The drawback to fish oils is their unpleasant 
odour. The quality of the oils made some 
years back was much inferior to what it now is. 
This was in the days before the steam trawler, 
when the boats used to stay a long time at 
sea, and consequently the fish deteriorated, but 
fish oils still have the characteristic unpleasant 
odour. 

Recently it has been found possible to harden 
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fish oils by the new hydrogenation process. In 
the process of hardening the oil the fishy odour 
is also eliminated. The hardened oils are more 
valuable than the original oils and can be used 
for the manufacture of soap. It is probable 
that when this process is more understood and 
more fully employed there will be a much 
greater demand for fish oils than heretofore. 

It should also be mentioned here that un- 
saturated vegetable oils, such as linseed oil, can 
also be hardened by hydrogenation. The cost 
of the process‘is said to be about £5 per ton. 
Japanese fish oil cost £17 per ton last year. 
If it were hardened, or partially hardened, 
it would probably fetch about £26, being the 
price of low-grade palm oil; that is to say there 
would be a profit of £4 per ton. 

There seems no doubt that in the near future 
the seed-oil and fish-oil industry will be revolu- 
tionised by the introduction of hydrogenation. 

I have only been able very briefly to sketch 
out the importance of the oil industry to the 
British Empire. ` Although, unfortunately, the 
mineral oil resources are not so great as we 
would all desire, it is quite possible that in our 
immense Empire oil may yet be found in large 
quantities. The news from Trinidad is most 
satisfactory, another well flowing at the rate of 
about 1,500 barrels a day having been reported 
in the middle of this month, and there are great 
hopes of good productions in Alberta. Failing 
enhanced supplies it is necessary that very 
large stocks should always be kept in the 
country. 

Although lacking in mineral oil, the Empire 
abounds with vast tracts of oil-seed-bearing 
plants and trees, only a comparatively small 
portion of which has been exploited. Many 
localities again could be used for cultivating oil- 
seed-bearing plants, and thus increasing the 
supply of special classes of oil which at present 
we obtain from other countries. 

Fish belongs to all, but there is plenty of 
room for British enterprise in this direction. 

I desire to tender my most hearty thanks to 


“Sir Boverton Redwood, Bart., for his kindly 


criticisms and advice; to Dr. T. A. Henry for 
information from the Imperial Institute, and for 
lending many of the specimens to illustrate the 
paper; to the Scottish Mineral Oil Association 
for information and for samples of shale oil ; 
to Messrs. Job Bros. for sending me samples of 
fish oils, and to the Hull Oil Manufacturing Co., 
Ltd., for samples of castor oil; also to the 
editor of the Oil and Colour Trades Journal 
for useful information. Finally, I have received: 
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much valuable information from the Govern- 
ment publications of Canada and Australia, 
which were kindly sent me from the respective 
Government offices. 


DISCUSSION. 


Tam CHairman (Lieut.-Colonel Sir Charles 
Bedford), in opening the discussion, said members 
of the Society were very grateful to the author 
for his excellent survey of the subject. Firstly, 
in regard to mineral oils, it was only too 
evident to those who considered the facts 
and figures relating to fuel oil that the active 
development of auxiliaries and substitutes for 
petrol and benzol was, in view of the altered 
conditions of supply and demand, an urgent 
national necessity. People were apt to console 
themselves with vague hopes as to undeveloped 
resources, but the best expert opinion on the 
subject seemed to be clear that thought should 
be taken of resources apart from all possible 
mineral sources, and there was a consensus of 
opinion that the chief hope for the future lay in 
alcohol. The subject of alcohol as a fuel was 
dealt with in the previous month in an excellent 
paper by Dr. Ormandy on ‘Motor Fuel with 
Special Reference to Alcohol.” Again the question 
had been dealt with incidentally in the course 
of Professor Vivian Lewes’s 1913 Cantor Lectures 
on “Liquid Fuels.” The results of the investi- 
gation by the committee presided over by the 
chairman of the Royal Automobile Club, were 
awaited in this country at the present moment. 
That committee, which was one of the most 
practical outcomes of the recent Imperial Motor 
Transport Congress, was studying the question, 
not only of the modification of existing types of 
internal-combustion engines for alcohol, but also 
the questions of the manufacture and denaturation 
of motor alcohol. The subject was of great personal 
interest to him, as during his last seven years’ 
service in India he was placed on special duty 
under the Treasury in order to investigate a 
number of questions relating to alcohol. He 
had inter alia to devise new methods for the 
general and special denaturation of alcohol, and 
the question of motor alcohol was also as far 
as possible investigated. He had scant sympathy 
with the plea usually urged by the Governmenis 
both of this country and of India that industrial 
questions, such as that of motor alcohol, did 
not directly concern them, but should be left 
to private enterprise. Why should a govern- 
ment not lend the aid of its unique resources 
to further great industrial developments directly 
affecting national prosperity? What other govern- 
ments could do surely the British Government 
could do. In those respects the American and 
German Governments led the world. Was this 
country so hopelessly hidebound by tradition and 
precédent that its Government in the present 
keenly-competitive national age could only continue 
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to stand limply aside while great questions closely 
involving the prosperity of the country and its 
future development were dealt with in a more or 
less haphazard fashion? At the first meeting of 
the recent Imperial Motor Transport Conference 
Lord Crewe stated: ‘‘ We are engaged in assisting 
as great a revolution as was brought about by the 
invention of printing, or by the discovery of the 
applicability of steam either to railway or to shipping 
transport, or by the invention of the electric 
telegraph.” But what pari was the Government 
taking in furthering that beneficial revolution ? 
From merely a party standpoint, would it not pay 
to take a direct forward step in organising æ 
Commercial Bureau of Research and Information 
which would beable to assist in all really important 
industrial forward movements of the kind? They 
were told at the present time—and it was un- 
doubtedly true—that the workirig-man was, as 
regards voting power, the master. What should 
appeal to him more than measures which ‘were 
taken to develop national resources, which would 
bring prosperity to his class, probably relatively 
in greater proportion than to any other? The 
same remarks applied to the second division of 
the paper dealing with vegetable and animal oils. 
In listening to the author, he felt that some 
central organisation should be formed to study 
—and disseminate reliable information among the 
commercial section of the community concerning—. 
such subjects as related to the resourees and 
commercial possibilities of the Empire. The 
Empire had unique resources only awaiting 
scientific development. It was not enough to 
leave such matters to the obscurity of Consular 
Reports, or to the not very readily available 
reports of the Imperial Institute. The generous 
endeavours of such societies as the Royal Society 
of Arts, which passed in review, by means of papers, 
the commercial products of the Empire, were not in 
themselves nearly sufficient. An authoritative 
agency was required for the co-ordination of work 
and results, and for a wide diffusion of the informa- 
tion so obtained in a form readily accessible to the 
public. When that had been done there remained an 
ample field in which individual energy and enterprise 
could act. He suggested the formation of some such 
State organisation as a permanent Imperial Com- 
mercial Intelligence and Research Bureau, closely 
co-ordinated with chambers of commerce and the 
existing organisations interested in such questions. 
It should be a department of active research and 
inquiry, the practical success of which was chiefly 
a matter of getting the right stamp of men for it. 
Surely our national energies and resources were 
equal to that effort, especially when what was 
being done in other progressive countries was borne 
in mind. The Board of Trade did something in 
that direction, but it did not go nearly far enough, 
nor were the results sufficiently diffused. Thanks 
to Lord CGurzon’s initiative, a Commerce and 
Industry Department was started in India a few 
years ago from which great things were expected, 
but he was afraid its activities had become too 
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circumscribed, as it was chiefly charged with the 
administration of a large number of re-grouped 
departments. 
question of motor alcohol, Sir Boverton Redwood 
and Professor Lewes, two of our greatest experts 
on this subject, had stated that the United States 
Government had shown’ that engines could be 
satisfactorily run with alcohol. How long would 
the people of this country have had to wait for 
the Government to do anything so useful for the 
public, who, after all, paid them to govern them 
and safeguard the country’s interests, commercial 
and otherwise, present and future ? 


Mr. WALTER F. Rep, F.I.C., F.C.S., said it 
appeared from the summary the author had given 
that in the British Islands large quantities of 
shale were available which produced an oil that 
could be used for most of the purposes to which 
mineral oils were applicable. In every other 
country but this, when a Government contract 
was let, the money would be spent on a native 
product, and he thought it might be to the 
advantage of the Navy if the Admiralty encouraged 
as far as they possibly could the use of a native 
product. So far as the question of spent shale was 
concerned, many years ago he made experiments 
on that substance, and found it made an excellent 
artificial stone. Were it not for the fact that it was 
produced in very large quantities in a part of the 
country where stone was already plentiful, no doubt 
an industry in that direction would have been started 
by now. At the present moment the very roughest 
and crudest method was being adopted for dealing 
with such a valuable raw material as shale from 
which oil was distilled. The Germans were just 
beginning to treat it in a -proper manner, and 
in that way obtained new products which were 
of great value and interest. From a kind of brown 
coal they obtained what was called Montan wax 
in large quantities, wax with a higher melting- 
point than any other variety. The question of 
the supply of oil for the Navy was one of every-day 
debate. It was not sufficient to have a supply of 
oil in one of the Dominions; it ought to be near to 
the sea and available for shipping without very 
much expense. There might be some trouble in 
bringing the supply from the oil-fields of Canada 
to the ships of the Navy. With regard to the use 
of alcohol, the Germans had fostered that industry 
in every way, but it was found that the action of 
alcohol upon the steel cylinders was more injurious 
than that of petroleum spirit, and the repairs thus 
caused were rather excessive. There were two 
kinds of madness with regard to alcohol. Firstly, 
from its consumption in too large quantities; and 
secondly, an absolvte disinclination to regard it as 
a useful article for any purpose. The second kind 
of madness prevented people from utilising a 
product which was obtainable in enormous 
quantities. He had made experiments in the 
production of alcohol from substances that could 
be obtained in very large quantities, such as 
calcium carbide. Alcohol could be produced in 
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practically unlimited quantities from coke and lime 
with the aid of electrical energy, without utilising 
the land which had to be used at present for the 
production of food for the human race. He 
thought a rise in the price of petroleum products 
was an advantage rather than a disadvantage, 
because it was only when a thing became worth 
while making that commercial people would look 
at it. A price was now being obtained for motor 
spirit which would render the working out of new 
processes remunerative. The chemist was always 
trying to produce something which had never 
been produced before, but it was necessary for 
him to have a raw material to work upon. That 
afternoon the London Chamber of Commerce 
had founded a section for looking after the com- 
mercial interests of petroleum, so that there was 
now in the greatest city of the world a special 
body which was entrusted with much of the work 
that the Chairman had suggested the Government 
ought todo. At the same time he agreed it was 
the place of the Government to do a great deal of 
that work, and if the Chamber of Commerce could 
get any help from the Government it would be 
very welcome. It had been stated by the author 
that linseed could not be grown well both for seed 
and for fibre. It must be remembered, however, 
that there was a very large demand for fibre of 
an inferior quality from which the enormous 
quantities of binder twine, used in conneétion | 
with tying up the wheat reaped in the United 
States and Canada, was made. For that particular 
purpose the fibre did not require to be of very good 
quality. If the full yield of oil from the linseed 
plant was required, the plant must be so ripe 
that the fibre began to deteriorate, and if that 
fibre could be used for purposes where it was not 
required to be very clean, the plant could be used 
for both purposes, and thus materially increase 
the production of linseed. He looked with 
great hope towards the utilisation of the seed 
of the rubber tree for oil. It made a drying 
oil of very good quality indeed. An enormous 
number of acres of rubber were being grown in 
the Kast; most of the trees would soon be bearing 
seed, and he looked forward to that tree as one of 
the chief sources for increasing the supply of drying 
oils in the future. With regard to the soy bean, 
he thought the reason the Japanese were keeping 
all the soy beans in the East was that they made 
food from the press residues, and they were 
consequently prepared to give a greater price 
for them than could be obtained for the purpose 
of making oil alone. The soy bean was a very 
excellent vegetable if eaten when green. An 
interesting point in connection with its growth 
was that slugs would not touch it, because the stem 
and the roots were covered with minute hairs. 
Another excellent oil, which would be of great use 
if it could be obtained in large quantities, was 
sunflower oil. In the south of Russia, where the 
sunflowers were chiefly grown, the people used the 
seed for food purposes, so that its price was such 
as to make it prohibitive for oil. The production 
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of castor oil could be increased ad libitum ; it was 
only a quéstion of labour. Fish oil might be a 
source of great wealth to some of the colonies 


which had enormous quantities of fish, but up to . 


the present had done nothing with them. There 
was an established industry in the United States 
in menhaden oil, and he was glad to hear that 
even thé little sardine had become a source of oil. 


Mr. Leon GASTER referred to a new process 
in connection with the refining of oil, which had 
been recently invented by Dr. Edeleanu, and which 
was likely to prove of great national importance. 
Oils found in certain parts of the Empire were so 
heavy that they could not be used satisfactorily 
for liquid fuel, but by means of the process to 
which he had referred the oils could be so improved 
that a larger percentage of existing varieties would 
be available for this purpose. This question of 
the improvement in the quality of oil was a most 
important one. He also referred to an invention 
of Dr. Aeheson for using oil in combination 
with graphite, by which a considerable economy 
in the use of lubricating oil can be made, and a 
distinct improvement secured in the efficiency of 
lubrication in many cases. 


Mr. R. D’Ovry Nose said he had been greatly 
struck by the apparent superiority of the Tasmanian 
shale as compared with the Scotch shale, the 
former producing 40 gallons to the ton and the 
latter only 23 gallons. No reference had been 
made in the paper to the New Brunswick shale, 
50 tons of which had been recently tested in 
Glasgow, and produced 40:9 gallons of oil per ton 
and 76°94 lbs. of sulphate of ammonia. He 
believed the New Brunswick shale was the most 
valuable in the world, and there was practically an 
inexhaustible supply of it, there being, he believed, 
50 million tons of shale close to the seaboard, which 
only required to be developed. That ought in a 
great measure to help to satisfy the call for the 
supply of fuel for the Navy in the future. 


Mr. CHARLES HARRISON referred to the fact that 
the authorities, especially the London County 
Council, were taking very stringent steps with 
regard to the oil and colour trade, The London 
Chamber of Commerce had sent round asking the 
members to subscribe to a guarantee to employ 
counsel to fight their cause in Committee upon the 
‘‘ Dangerous Businesses Bill.” Everybody seemed 
flash-point mad, and as all oils had flash-points, if 
the author could devise something to prevent them 
having a flash-point that difficulty would be over- 
come. Shipping and railway companies and other 
carriers were refusing to take goods because of the 
alleged danger connected with their carriage. He 
thought the public ought to take the matter up 
and find out whether the oil trade was so dangerous 
as the London County Council led people to believe. 


THE CHAIRMAN moved a hearty vote of thanks to 
the author for his admirable paper. 
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Mr. Byron Brenan; C.M.G., in seconding the 
motion, and in also conveying the thanks of the 
Colonial Section to the Chairman for presiding 
over the meeting, said he had lived in the part of 
world where-the soya bean was principally pro- 
duced, and he differed from the statement that 
had been made that the Japanese were interfering 
with the large import of the soya bean which used 
to take place into England because they used it 
for food. The Japanese had discovered that it 
was a very profitable industry to make oil out of 
the soya bean, and as they controled the railways 
in Manchuria, by means of preferential rates they 
were able to divert the trade to their own port at 
Dalny, where oil factories had been established. 


Mr. Matrsew Lopes (of Moncton, New Bruns- 
wick) desired to express his appreciation of the 
work of the Society for the Empire. He had had 
the pleasure of listening, at the Society, to three 
excellent papers of great practical utility, all of 
which were of the utmost interest to the colonies. 
The people in the Dominions beyond the sea were 
looking forward to the Motherland taking more 
interest in their industries and natural resources 
than heretofore, and the Royal Society of Aris 
would play a large part in that work. He was 
the individual who sent the fifty tons of shale from 
New Brunswick to be tested in this country. The 
area of the shale concession was 192 square miles - 
at various points the depth and quality had been 
proved, and all the scientists who had visited it 
stated that in their opinion it was one of the 
greatest deposits of oil shale in the known world. 
The New Brunswick Petroleum Company were the 
owners of an oil and gas concession 10,000 square 
miles in extent, and although at present only some 
four square miles had been prospected, natural 
gas wells of large capacity had been discovered, 
and a quantity of oil was being pumped. These 
concessions were 1,000 miles nearer England than 
any other oil-fields on the American continent 
and there was a port within eighteen miles from 
which the oil could be shipped. So far as 
Canada was concerned, he had travelled over 
much of the western portion of that Dominion, 
and was convinced from what he had heard 
and seen that it would be possible to pipe 
oil to the Pacific Ocean by a pipe line not more 
than 800 miles:ilong from the oil district. He was 
convinced that in the future Canada would supply 
the Navy with a great deal of the oil it required. 


The resolution of thanks was then put and carried 
unanimously. 


Dr. MorLwo PERKIN, having briefly acknow- 
ledged the compliment, said he knew that the 
New Brunswick shale had given most satisfactory 
results. When he stated in his paper that the 
Scotch shale gave only 23 gallons, he meant that 
the average present yield was that quantity. 

/ ` 
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ARCHAZOLOGY IN LYBIA. 


The archeology and ancient history of Lybia are 
subjects which should prove of interest, not only to 
Italians, but also to students of every nationality. 
The explorations undertaken by the Italian 
Archeological Mission in that country about four 
years ago, and suspended on account of the war, 
we learn, are to be resumed shortly, and may be 
expected to yield abundant fruits. 

Early in 1910, Professor Halbherr (an Italian), of 
the University of Rome, a distinguished archzolo- 
gist, well-known for his recent excavations in the 
island of Crete, together with Professor De Sanctis, 
of Turin, were sent out under the auspices of the 
Government to explore these regions, Crossing a 
great part of Cyrenaica from Benghazi to Derne, in 
spite of the many obstacles thrown in their way by 
the Turkish officials, they succeeded in gathering 
much material for the study of the archeology 
and epigraphy of ancient Greece and Lybia. In 
Tripoli, from Homs to Cussabat and Torhuma, 
many inscriptions were collected and surveys of 
Lybian settlements were made. 

In 1912, two indefatigable members of his 
Mission, Drs. Aurigemma and Beguinot, explored 
the plain situated between Benghazi and the hills 
bordering the high lands further inland, afterwards 
passing into Tripoli. 

Here they made a detailed examination of the 
ruins of Sabrato (the ancient town, now Tripoli), 
founded by the Phoenicians, which later became a 
flourishing Roman colony. From thence, pro- 
ceeding westward as far as the Tunisian frontier, 
they found many interesting antiquities of Roman 
origin. On the east coast several important 
discoveries were made, particularly amongst the 
ruins of Libda, as well as further inland as far as 
Cussabat. A stay of a few months was made by 
Dr. Beguinot at Zuara, in order to study the 
Berber dialect—which now is all that remains of 
the ancient Lybian tongue,and is still spoken there 
by the inhabitants of that oasis. The breaking 
out of the hostilities brought these studies to 
an end. 

The amazing richness of Tripoli and Cyrenaica 
as a field for archeological investigation cannot be 
overrated. In these regions the civilisation of the 
most remote ages has left signs of its existence, 
traces which may reveal some of the striking 
features of the life and history of the Lybians— 
perhaps the oldest and the most shrouded in 
mystery of those of any peoples. The Pheni- 
cians, too, have left behind them signs of their 
remarkable commercial activity, in their numerous 
colonies on this coast. 

The subjects for investigation are most attrac- 
tive and varied—Cyrenaica where the Greek civili- 
sation had arrived at its highest pitch of culture 
and refinement, and Tripoli will certainly prove an 
inexhaustible mine of wealth for the archeologist 
and historian alike. Probably great surprises are 
in store for us, which may throw some ray of light 
on the pre-Dynastic history of Egypt, 
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In addition to archxology, arich field for investi- 
gation is to be found in the study of the dialects 
spoken in these lands. The. Berber, a language 
probably derived from the Lybian, was once spoken 
on the North African coast from Egypt to Morocco, 
but has been supplanted by Arabic. It, however, has. 
left traces of its existence, and is still spoken by 
the inhabitants of Gebel- Nefusa in the Oasis 
of Ghadames, at Ghat, Zuara, and at Agilah. 
Patient study of the dialects spoken in these 
localities will no doubt aid the epigraphist to 
decipher much that is still unintelligible, and so. 
shed a light on the ancient history and customs of 
this new possession of Italy on the African: 
Continent. 


INSECT ENEMIES OF THE 
SUGAR BEET. 

The growers of sugar beet in France and other 
European countries have suffered considerable 
losses during the last few years from damage to. 
their crops caused by various insects. Of these, a 
kind of plant louse, or “ green fly,” is perhaps th 
most destructive. 

There are many species of green fly; in fact, 
every kind of plant appears to have its own par- 
ticular type. This ubiquitous pest, under different 
names, forms, and colours, is unfortunately too 
well known to the horticulturist and fruit grower. 

The particular type which infests the sugar 
beet, known in France as the ‘ puceron noir de 
la betterave” (Aphis ewonymi), usually makes 
its appearance among the young plants at the 
beginning of June. It attaches itself to the 
underside of the tender leaves, causing them to 
shrivel up, fade, and turn yellow, and so saps the: 
vitality of the plant. 

The rapidity with which this insect increases 
and multiplies renders it a formidable foe to 
eradicate when once it takes possession of a, 
growing crop. 

Starting from the egg, which is deposited on 
some other plant, the larve are hatched early in 
April. These, in a short time, become wingless 
females, which soon produce viviparously, without 
an egg stage, another generation of unwinged as well 
as winged insects, some of which fly away to found 
fresh colonies on other plants. Towards autumn, 
egg-laying females are developed, who deposit their 
eggs in the axils of the buds and other parts of 
trees or shrubs. Males, some of whom are winged 
and some wingless, are also produced at this time, 
and are responsible for the fertility of the eggs. 
The wingless insects, popularly known as “ plant 
lice,” are by far the most numerous. ‘ They have 
a head and body apparently without a neck, and, 
have a kind of beak or sucking tube, with which 
they pierce the skin of the plant and suck up the 
juice. This is the cause of the crumpled condition 
of the leaves and other parts of the plant. 

Many species of myriapods—an order of insects. 
having many feet, such as the centipede—are 
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wesponsiblé for much damage to the crops. They 
are véry cornmon in rich moist soils, and prey 
upon thé seed and the young roots as soon as they 
begin to sprout., This is particularly the case in 
cold damp weather, when vegetation is backward. 
Peas, beans, and many other seeds suffer from this 
eause. 


THE HIGH COST OF FOOD IN 
- CANADA. 


The high cost of food in Canada has reached 
such alarming proportions that a Commission 
has been appointed to inquire into the matter. 
Statistics show that, whereas in the British Isles 
the increase has been 7 per cent. in the past twenty 
years, in Canada it is 51 percent. At the same 
time salaries, save in the artisan class, have not 
increased in anything like the same proportion. 
For the Commission to have a practical result 
all parts of Canada will have to be visited and 
investigated in order to arrive at the causes of the 
high cost of food stuffs. 

The remedy suggested by Sir Wilfrid Laurier is 
to abolish ali duties on food commodities so as to 
lessen the cost of living. On this point it is of 
interest to note that two million pounds sterling 
were paid in custom duties on food commodities 
imported into Canada during the year ending 
March 3ist, 1913. 

Among the chief causes for the high cost of food 
are—(a) the rapid growth of town populations, 
(b) the depopulation of rural districts, (c) the 
middlemen and their profits, (d) lack of thrift, 
{e) the mania for speculation, and (f) insufficient 
production. 

The returns at the last census (1911) showed 
that for one fresh setfler in certain rural districts 
+here were four, and often more, who settled in the 
towns. In the Province of Quebec, for instance, 
the increase in population between 1901 and 1911 
-is 39,951 in the rural districts against 313,863 in 
the urban. This diminution in the agricultural 
and farming population means so many food 
producers less, and the destruction of the balance 
that should exist between production and con- 
sumption in order that an average price of food 
should be maintained. Hundreds of small rural 
cultivators are leaving the country districts every 
year just because they find the life there too dull. 
The manufactories find work for many; others 
work on railways, car-service, or in shops. 

The fact that the Canadian Government has for 
long paid more attention to railway construction 
than to road-making, and that many highways 
are impracticable for several months in the year, 
suggests another reason for the migration to towns, 
which is responsible for a great lack of farm labour. 

The number of agriculturists in Canada to-day 
is not sufficient to provide food for the population. 
The deficiency has to be covered by imports, which 
means an additional cost to the consumer; and 
although at first glance the latest customs returns 
would seem to indicate that there is no need for 
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anxiety on account of production, certain industries, 

such as butter-making, having increased in the last 
ten years, it must be remembered that consump- 
tion per head has increased in that time in the 
ratio of 2°30 in 1901 to 8°60 in 1911. 

Mr. Pelletier, a well-known writer on political 
economy, recently pointed out that Canadian 
exports do not represent a surplus of production ; 
they represent food that is required for the country’s 
consumption. For instance, Canada exported 
147,419 dozen eggs last year, but it was necessary to 
import 13,240,111 dozen, thus showing a deficiency 
of 13,092,582 dozen in the country’s production. 

The price of meat is rising steadily all over the 
country. In the last report of the Minister of 
Agriculture a steady decrease in the number of 
cattle in Canada since 1908 was noted, amounting 
in all to 1,753,194. Tempted by the high price of 
meat, many farmers are rashly selling their 
breeding cattle, and even their milch kine; thus 
gaining for the moment at the expense of the 
future. The production of vegetables has also 
largely decreased since 1908. 

In spite of the high prices of food, it is not the 
farmer who benefits. It is the profits of the 
middlemen that increase the cost to the consumer 
100 per cent. If the packer, the carrier, the agent, 
the wholesale and retail merchants could be 
removed, and the farmer and consumer put in 
touch, food might be cheaper. It has been sug- 
gested to establish co-operative buying societies, as 
in the United States, and one or two beginnings 
have already been made. The Pomological Society 
of the Province of Quebec, for instance, was able 
during the last year to make favourable terms 
with railway companies, and bring goods to the 
consumer at favourable rates and with a great 
saving of transport charges. 

The mania for speculation in land (real estate) 
prevents the development of the country. Instead 
of land being bought for settling, it is purchased to 
be sold again as soon as the price rises. Farmers 
buy land merely as a speculation. They do not 
make any improvements on it, but sell it again as 
soon as they have raised a crop or two and before 
the soil has had time to become absolutely 
impoverished. Lots in the neighbourhood of 
flourishing towns change hands again and again 
at exorbitant prices. Lots on the sites of imaginary 
towns, that never come into being at all, also 
change hands for a time. In one Western town 
alone over five hundred ‘‘ real estate” agents have 
closed their doors since September. 

This mania for speculation makes existence very 
hard for persons of small and moderate incomes. 
Where the price of land is forced up to an artificial 
value, house rents also rise; and where the real- 
estate agent takes the place of the farmer, food is 
scarce and dear. 

Wasteful and careless methods of farming and 
of cultivation generally are also among the causes 
given by experts for the high cost of food; and 
the habit of shopping by telephone, so common in 
Canadian towns, is fatal to true economy. 
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TAPESTRY MAKING IN SERVIA. 


The manufacture of tapestry in Servia is be- 
coming more and more widely known, and the 
articles made in the peasants’ houses are being 
sought after for carpets, table covers, coverlets, 
cushions, hangings, curtains, etc. The Moham- 
medans use them to decorate their mosques, and 
on national or religious festivals balconies, 
triumphal arches, and carriages are hung with 
them. The principal centre of the industry is the 
very poor and mountainous district of Pirot, in the 
south-east of Servia, near the Bulgarian frontier. 
Since 1894 a commercial society has been buying 
the tapestry at the peasants’ houses in the most 
remote villages and arranging the sale of it. Its 
business, according to an article published in the 
Monthy Bulletin of the International Institute of 
Agriculture, amounts altogether to about 100,000 
francs. Hight years later the Pirot Tapestry Co- 
operative Society was founded, with the object of 
extending and regulating the production and 
improving the quality. This society is organised 
on the basis of collective production and profit- 
sharing in proportion to production. Its share 
capital is 30,000 francs, but the State has granted 
it a loan of 50,000 francs, not to bear interest for 
ten years, and to be repaid at the convenience of 
the society. The women who make carpets become 
members by taking a 50-franc share, which is 
liberated by means of instalments of 25 centimes a 
week. They must be accepted by the managing 
committee. The amount of work they have to 
finish is not limited. The society, which has its 
own dyeworks, provides the wool and advances the 
women what they require for the purchase of their 
raw material. 

The Pirot Society only sells wholesale. On the 
other hand, the tapestry workshop school, founded 
in the same locality by the Belgrade Women’s 
Association, accepts private orders, which are 
executed by its pupils. 


EMPIRE NOTES. 


The British Association Meetings in Australia.— 
The eighty-fourth annual meeting of the British 
Association for the Advancement of Science will 
be held in Australia during next July and August. 
The arrangements include visits to all the States, 
excepting Tasmania. An advance party, limited in 
number, will visit Western Australia for scientific 
field work. They are expected to arrive at Perth 
on July 21st or 28th, and, after a reception at 
Government House and an evening discourse by 
Professor Herdman, F.R.S., they will visit the 
goldfields and other districts, in the interests of 
the various sections—geology, zoology, and botany. 
The main party is to arrive at Fremantle on 
August 4th, and, with the Western Australian 
contingent, will proceed to Adelaide, where, on 
August 10th, after two days of receptions and 
sight-seeing, Sir Oliver J. Lodge, retiring presi- 
dent, will deliver his address. Sectional meetings 
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(geography and agriculture) will be held on 
August 12th, at which Sit Charles P. Lucas, K.C.B., 
and Mr. A. D. Hall, F.R.S., will deliver addresses. 
On Thursday, August 18th, Melbourne is to be 
reached, where the party will be received by the 
Commonwealth Government as well as by the 
city authorities. On the evening of the 14th, 
Professor W. Bateson, F.R.S., will assume the 
Presidency of the Association, and ‘will deliver 
the first part of his address, the second part being 
given at Sydney on the 20th. Arrangements’ are 
being made for receptions and excursions im alt the 
States, so that the members of the Association 
may have the opportunity of meeting repre- 
sentatives of the various governments, the 
municipalities, the universities, the churches, 
and the societies interested in education, att and 
science throughout the Commonwealth. Gréat 
interest is being taken in Australia in the visit of 
the Association, and it is hoped that useful 
results will follow to the advantage of the 
Commonwealth and the Mother Country. ` 


Empire Statistics.—It has been proposed by 
Professor Bowley that a conference of the leading 
statisticians of the United Kingdom and the 
Dominions be held, at which Oustoms officers 
possessing wide official experience should be present, 
to consider the question of the unification of 
Empire statistics. Mr. T. H. Knibbs, the Common- 
wealth statistician, has suggested that, in view of 
such a conference, it were well if a special ‘officer 
were appointed to draw up a memorandum dealing 
with the many points which require consideration. 
These relate to the system of weights, measures, 
and currency, the uniform valuation of. imports 
and exports, the best methods of collecting and 
arranging commercial statistics, and of obtaining 
records of the origin and destination of goods and 
their values—an advisable if not necessary pre- 
liminary to the adoption of any Empire trade- 
mark—and, generally, an improvement in the 
methods of ascertaining the returns of trade and 
economic progress throughout the Empire, Hight 
years ago a meeting of the Federal and State 
statisticians of Australia was held in Melbourne at 
which many of the.above subjects were considered, 
and the results were most satisfactory. The 
members of the Dominions Royal Commission in 
their recent report state that opinion in Australia 
and New Zealand strongly favours the holding of 
such a gathering as that proposed. 


Canadian Magazine Post.—When, in 1907, the 
question of cheaper postage on British. magazines 
and newspapers was considered in Canada, the 
Government of the Dominion decided to reduce 
the charge from 4d. per 2 ozs. to 1d. per lb., their 
object being to enable their. people to secure a 
fuller supply of British publications in-the interests 
of the home country and of Canada. In conse- 
quence of that reduction; which was arranged by 
the Hon. R. Lemieux and the Right Hon. Sydney 
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Buxton, there has been an extraordinary and 
progressive increase in the weight of such mail 
matter carried. In 1906, the weight was com- 
paratively insignificant, but in 1908 it amounted 
to 2,328,000 lbs., and in 1912 to 5,785,000 lbs. 
The advantage of this arrangement is evident, as 
it has placed the British magazine and newspaper 
in a position to compete with the cheap literature 
with which, up to that time, the publishing houses 
of the United States were flooding the country. 
To revert, therefore, to the dearer postal rates 
would be a serious matter. Yet this is now 
proposed by the Canadian Government, unless the 
home authorities take some share of the steam- 
ship subsidy, paid by the former, for the conveyance 
of this class of literature. In May last, the 
Dominion, Government increased the ocean mail 
subsidy from $600,000 to $1,000,000 per annum, 
Next month this mail contract comes up for 
revision and extension, and in connection there- 
with the Canadian Postmaster-General considers 
that the time has come for the British Government 
to take some share in this subsidy, as, in the 
conveyance of British magazines and journals, 
Canada at present bears the entire burden of the 
ocean carriage. The whole amount charged for 
postage is taken by the home Post Office, which 
merely delivers the magazine mail to the Canadian 
subsidised steamers at Liverpool or Bristol. Efforts 
are being made to induce the Government to meet 
the requirements of the Dominion Postmaster- 
General, as the advantage of the present system, 
both from the commercial and social side, is clearly 
a mutual one. 


Canada’s Forest Resources and Ftre-prevention 
Measures.—At_ a meeting of the Parliamentary 
House Committee on Forests and Waterways at 
Ottawa recently, Sir Richard McBride, Premier of 
British Columbia, referred to the need_.of conserving 
the natural resources of the country. “We in 
Canada,” he said, ‘‘ have been just a little behind 
our neighbours in that regard, the importance of 
which cannot be estimated . . . The whole under- 
lying principle,” he continued, ‘‘is to look to the 
future, and to provide against waste by fire and 
other causes, and that Government officials may 
co-operate with lumbermen in the general purpose 
of conserving our forest growth.” This is a subject 
in the consideration of which the Royal Society of 
Arts has ever taken a deep interest, as in the conser- 
vation of the timber resources of the Dominions, 
- not to speak of the limited resources of the United 
Kingdom, lies the preservation of one of the most 
valuable and important of our Imperial assets. 
Every year, in a country like Canada, as in other 
lands where there are vast tracts of forest, there is 
a great destruction-of valuable timber property, 
much of which, if proper means were employed, 
might be prevented. To check this waste it is 
satisfactory to note that organised efforts are now 
being made in the Dominion. One of the most recent 
of these is the establishment of a system of wireless 
and telephone fire calls, in the Rocky Mountains 
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Forest Reserve, which embraces an area of about 
18,750 square miles. In providing means for fire 
protection the Reserve has been divided into five 
sections, ranging from 1,000,000 to 3,000,000 acres ‘in 
area, each of which is under the control of a forest 
supervisor. Each supervisor further sub-divides 
the district under his charge into ranger districts, 
which average roughly about 200,000 acres each. 
The plan adopted is that of locating fires by 
triangulation from look-out peaks, and communi- 
cating between points by wireless or telephone 
messages. The cost of this arrangement is esti- 
mated to be from one to two cents per acre only. 
By this means it is expected that a large measure 
of fire prevention will be rendered possible, as the 
area of the fire being accurately and quickly located, 
methods of controlling its spread can be adopted. 


South Africa and the Indian Problem. — The 
question of the position of the Indian section of 
the population of South Africa has been the 
occasion of a good deal of anxiety to the govern- 
ment and people of that much harassed country. 
It is a matter, therefore, for satisfaction that the 
proposals of the Commission appointed by the 
Union Government have generally commended 
themselves to the parties immediately concerned 
as fair and reasonable. In the first place, the poll- 
tax upon the Indians is to be abolished. This tax 
was deservedly unpopular and could not be legally 
defended, as it discriminated against a particular 
community. The marriage grievance is to be 
dealt with, though this may continue to constitute 
a difficulty, as the Indians claim that they have a 
right to adopt the Asiatic rather than the European 
marriage code, if they prefer to do so. On the 
general question of immigration and the treatment 
of Indians, it is understood that while the Immi- 
gration Act will be administered sympathetically, 
South Africa does not desire any large increase 
of the existing Indian population, and that steps 
taken to permit or encourage such increase will be 
opposed. It appears, therefore, that efforts will 
be made to recognise the position of the Indians 
already settled in the country, and, as far as may 
be possible in the interests of the country, to 
concede their claims. 


CORRESPONDENCE. 


HOUSE-FLIES AND DISEASE. 

In the Journal of the Royal Society of Arts 
of March 20th, there appeared a very interesting 
paper on “House -Flies and Disease,” by Dr. 
E. H. Ross. 

In the discussion Dr. C. E. Shelly referred to flies 
being kept out of rooms in which geranium plants 
are grown. As there are a variety of geraniums, I 
shall be glad if you can ascertain the particular 
variety most effective for the purpose, 

F. C. TIPLER. 


Chemical Laboratory, 
Locomotive Department, Crewe. 
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Replying to the query of your correspondent, 
Mr. Tipler, I should point out that I used the term 
“geranium” colloquially. There are, I believe, 
only two species of true geranium, limited to 
Hurope. 

I referred to the so-called “ geranium ”—>pelar- 
gonium—the old-fashioned, single-flowered type of 
the plants which are so commonly employed under 
that name for decorative and bedding purposes. 
And I may add that I have not been able to satisfy 
myself that the varieties with scented leaves are 
any more efficacious than the others in the 
apparent power of excluding flies from dwelling- 
houses, ` C. E. SHELLY. 

Hertford. 


GENERAL NOTE. 


ARTIFICIAL MILK FROM THE Soy BEAN. — It is 
stated by a Frankfort journal that artificial milk 
is now being made at a factory near Bockenheim 
from the soy bean. It is anticipated that these 
works will shortly be in a position to place 50,000 
litres (11,000 gallons) daily on the market of this 
milk, which it is said contains 4 per cent. of fatty 
matter. Butter, cheese, and other alimentary 
products are being made at this factory, and are 
finding a ready sale in the neighbourhood. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— 

APRIL 22 (4.30 p.m.).— Sık SIDNEY Luz, 
D.Litt., LL.D., Editor of the “ Dictionary of 
National Biography,” “ Shakespeare’s Life 
and Work.” (Aldred Lecture.) CoLoNeEL Sir 
Tuomas H. Hornos, R.E., K.C.M.G., K.C.1.E., 
C.B., D.Sc., Chairman of the Council, will 
preside. 

APRIL 29.—C. R. Enock, C.E., F.R.G.S., 
“The Need for a Better Organisation of 
Economic and Industrial Resources.” LoRrD 
Minner, G.C.B., G.C.M.G., D.C.L., LL.D., 
_will preside. 

May 6.—A. Luptow CLAYDEN, “ Inexpensive 
Motoring.” 

May 13.—J. A. Knowzss, “Glass Painting 
in Medieval and Renaissance Times.” 


May 20.— Miss C. F. Frere, “ English Cookery, 
Old and New.” 


INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 
APRIL 23.—GEORGE C. Bucuanan, C.LE., 
M.Inst.C.E., Chairman of the Rangoon Port 
Trust, “ The Port and City of Rangoon.” Lorp 
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Ixcucare, G.C.M.G., K.C.S.I., K.C.LE., will ‘ 
preside. 

May 7.— Sir James M. Dour, K.C.S.L., 
“ The Punjab Canal Colonies.” 

May 21.—H. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” 


COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o’clock :— 

APRIL 28.— CHarues Bricut, F.R.S.E., 
M.Inst.C.E., M.LE.E., “The Administration. of 
Imperial Telegraphs.”’ 

May 25 (Monpay).— Masor E. H. M. Leaeert, 
R.E., D.S.0., Managing Director, British East 
Africa Corporation, “ The Economic Develop- 
ment of British East Africa and Uganda.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


Wram Burro, M.A.,F.C.S., ‘* Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

Syllabus. 

LECTURE I.—Aprit 27.—Modern developments 
in casting pottery—The casting process as applied 
to pottery-making—lIts essential difference from 
the casting of metals—Its English origin—The 
limitations of the old process—Modern German 
methods—Goertz’s patent—The increasing use of 
the “ soda” casting process—Its applicability to 
production on a large scale—Domestic hollow ware 
—Sanitary ware—Crucibles, retorts, etc. 

Lecture II.—May 4.—Modern developments 
in tile-making—The making of tiles from clay 
dust—The hand press—The early attempts to use 
power presses, and the reasons for their failure— 
Recent revival of power presses—Their advantages 
for production on a large scale—Automatic feeding 
of the machines—The health conditions of the 
tile-maker—The new methods of dust removal 
from the air of pottery workshops. 

Lecture ITI.—May 11.—Recent changes in the 
methods of firing pottery—Continuous kilns, coal- 
fired or gas-fired— Kilns with a series of fixed 
chambers—Kilns with fixed firing chambers and 
travelling goods—The changes in the construction 
of pottery works, necessitated by the new kilns— 
The conditions of success not confined to the kilns, 
but contingent upon other factors. 


Coss LECTURES. 
Tuesday afternoons, at 4.30 o’clock :— 

H. Pounxet Greene, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 
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. MEETINGS FOR THE ENSUING WEEK. 

MONDAY, APRIL 20...Victoria Institute, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
4.30 p.m. Dr. T. G. Pinches, “The Latest Dis- 
coveries in Babylonia.” 

Brewing, Institute of (London Section), Imperial 
Hotel, Russell-square, W.C., 8 p.m. Messrs. 
H. Heron and J. M. Heron, “The Purchase of 
Malt on the Basis of Analysis.” 

Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C., 8 p.m. Mr. J. Richardson, ‘The Line of 
Future Development of the High-power Marine 
Diesel Oil-engine.” 

Surveyors’ Institution, 12, Great George-street, S. W., 
8p.m. Mr. D. Young, “Comments on the Land 
Enquiry Committee’s (Urban) Conclusions.” 

East India Association, Caxton Hall, Westminster, 
S.W., 3.30 p.m. Sir Guilford L. Molesworth, 
“ The Battle of the Gauges in India.” 

British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. Mr. Max Clarke, ‘‘ Professional 

| Practice.” 

TUESDAY, APRIL 21...Statistical Society, at the ROYAL 
SOCIETY oF ARTS, John-street, Adelphi, W.C., 
5p.m. Dr. A. L. Bowley, ‘‘ Rural Population in 
England and Wales: a Study of the Changes of 
Density, Occupations and Ages.” 

Engineers, Junior Institution of (Midland Section), 
Imperial Hotel, Birmingham, 8 p.m. Mr.R. B. A. 
Ellis, ‘‘ Military Engineering.” 

Electrical Engineers, Institution of (Scottish Sec- 
tion), 207, Bath-street, Glasgow, 8 p.m. Mr. J. S. 
Peck, “The Use of Reactance in Alternating 
Current Circuits.” 

Royal Institution, Albemarle-street, W.,3p.m. Dr. 
W. Wahl, “Problems of Physical Chemistry. 
Lecture I.—Study of Matter at High Pressures.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. Discussion on Mr. F. W. Cowie’s 
paper, “The Transportation Problem in Canada, 
and Montreal Harbour.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Professor W. J. Pope, ‘‘ The Projection of 
Coloured Optical Phenomena.” 

Londou Chamber of Commerce, at Skinners’ Hall, 
8, Dowgate-hill, E.C., 2.30 p.m. Thirty-second 

, Annual General Meeting. 

Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1. Surgeon J. C. Thompson, U.S.N., * Further 
Contributions to the Anatomy of the Ophidia.” 
2. Rev. T. R. R. Stebbing, “Crustacea from the 
Falkland Islands collected by Mr.Rupert Vallentin, 
F.L.S.” (Part II.) 3. Mr. S. Hirst, “Report on 
the Arachnida and Myriopoda collected by the 
British Ornithologists’ Union Expedition and the 
Wollaston Expedition in Dutch New Guinea.” 
4. Major J. S. Hamilton, ‘‘The Coloration of the 
African Hunting Dog (Lycaon pictus).” 5. Mr. C. T. 
Regan, ‘‘ Notes on Aristeus goldiei Macleay, and on 
some other Fishes from New Guinea.” 6. Mr, 
J. S. Huxley, “The Courtship-habits of the Great 
Crested Grebe (Podiceps cristatus); with an 
Addition to the Theory of Sexual Selection.” 
7. Miss A. Carlsson, ‘‘On the Fossil Carnivores 
Cynodictis intermedius and Cynodon gracilis from 
the Phosphorites of Quercy.” 

Pharmaceutical Society, 17, Bloomsbury-square, 
W.C., 8 p.m. 1. Professor A. Crossley, “ The Pre- 
paration and Commercial Uses of Hydrogen.” 
2. Mr. S. H. Stroud, * Note on Iodised Phenol.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
5 p.m. General Meeting of Fellows. Ballot for 
Candidates for Fellows. 

WEDNESDAY, APRIL 22..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Aldred 
Lecture.) Sir Sidney Lee, ‘‘Shakespeare’s Life 
and Work.” 
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Meteorological Society, at the Institution of Civi’ 
Engineers, Great George-street, S.W., 7.30 p.m. 
1. Messrs. J. E. Clark and R. H. Hooker, ef Report 
on the Phenological Observations for 1913.” 
2. Mr. A. J. Bamford, ‘A Small Anemometer for 
Tropical Use.” 

Faraday Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8 p.m. 
1. Mr. C. R. Darling, ‘‘Recording Pyrometers.” 
2. Discussion on Mr. J. H. Andrew's paper, 
“The Embrittling of Iron by Caustic Soda.” 
3. Dr. E. B. R. Prideaux, ‘' Diffusion and Mem- 
brane Potentials.” 4. Drs. R. E. Slade and W. G. 
Polack, “The Acidic aud Colloidal Properties of 
Aluminium Hydroxide.” 5. Mr. A. M. Williams, 
“ On ‘Negative’ Adsorption.” 

Literature, Royal Society of, 20, Hanover-square, W., 
5 p.m. Mr. S. Gaselee, ‘‘The Native Literature of 
Christian Egypt.” 


THURSDAY, APRIL 23...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Indian Section.) 
Mr. G. C. Buchanan, “The Port and City of Ran- 
goon.” 

Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 7.30 p.m. 
Rev. J. C. Pringle, “ Raising the Standard of Child 
Up-bringing.” (Joint meeting with the Charity 
Organisation Society.) 

Camera Club, 17,John-street, Adelphi, W.C., 8.30 p.m. 
Mr, W.H. Ward, ‘ The Architecture of Portugal.” 

Electrical Engineers, Institution of, Victoria-em- 
bankment, W.C., 8 p.m. Mr. H. W. Firth, 
“ Electrification of Railways as affected by Traffic 
Considerations.” 

Historical Society, 7, South-square, Gray's Inn, W.C., 
5 p.m. Dr. J. E. Morris, F ATOUNEG Infantry in 
Mediæval Warfare. 

Geographical Society, Kensington Bore, S.W., 5 p.m. 
Mr. J. Parkinson, “ The East African Trough. ? 


FRIDAY, APRIL 24...Royal Institution, Albemarle-street, W., 
9pm. Dr. F. W. Dyson, ‘‘ The Stars Around the 
North Pole.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. (Students Meeting.) Mr. A. A. 
Hudson, ‘Engineering Contracts.” (Frame 
Thomson Lecture.) 

Engineers and Shipbuilders, North-East Coast 
Institution of, Newcastle-on-Tyne, 7.30 p.m. 

Engineers, Junior Institution of, 39, Victoria-street, 

S.W., 8 p.m. Mr. G. Evetts, “A Visit to the 
Iron Districts of French Alsace.” 
ANorth-Western Section.) Municipal School of 
Technology, Manchester, 7.45 p.m. Mr. H. T. 
Hildage, ‘‘Some Notes on the Application of 
Chain Gearing.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 5 p.m. 

Mechanical Engineers, Institution of, Storey’ s-gate, 
Westminster, S.W., 8 p.m. Mr. L. Rothera, 
“ Application of Electrical Driving to Existing 
Rolling Mills.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 

4.30 p.m. Section for the Study of Disease in 
Children. Dr. G. A. Sutherland, “ Auricular 
Flutter in Acute Carditis.” 
Section of Epidemiology and State Medicine, 
8.30 p.m. Dr. H. Kerr and Professor H. J. 
Hutchens, D.S.0., ‘‘ An Outbreak of Food Poison- 
ing caused by the Bacillus Enteritidis (Gaertner) 
in Mi 

SATURDAY, APRIL 25...Engineers and Shipbuilders, North- 
East Coast Institution of, Bolbec Hall, Newcastle- 
on-Tyne, 7.15 p.m. (Graduates Section.) Mr. 
H. C. Stroud, ‘“‘Gyroscopic Compasses.” 

Royal Institution, Albemarle-street, W., 
Dr. T. E. 
Fluids.” 


3 p.m. 
Stanton, ‘‘Similarity of Motion in 
(Lecture I.) 
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All communications for the Soctety should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICE. 

NEXT WEEK. 
Monpay, APRIL 27th, at 8 p.m. (Cantor 
Lecture.) Witttam Bourton, M.A., F.C.S., 


“Some Recent Developments in the Ceramic 
Industry.” (Lecture I.) 


TUESDAY, APRIL 28th, at 4.30 p.m. (Colonial 
Section.) CHARLES Bricut, F.R.S.E., M.Inst. 
C.E.. M.LE.E., “The Administration of 
Imperial Telegraphs.” Tue Rieut Hon. SIR 
GrorGe H. Rei, G.C.M.G., High Commissioner 
for the Commonwealth of Australia, will preside. 


WEDNESDAY, APRIL 29th, at 8 p.m. (Ordinary 
Meeting.) ©. R. Enock, C.E., F.R.G.S., “ The 


Need for a Better Organisation of Economic , 


and Industrial Resources.” THe RicHt Hon. 
Viscount MILNER, G.C.B., G.C.M.G., D.C.L., 
LL.D., will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTEENTH ORDINARY MEETING. 


Wednesday, April 22nd, 1914; CoLoneL 
Str THomas H. Horprcs, R.E., K.C.M.G., 
K.C.1.E., C.B., D.Sc., Vice-President and 
Chairman of the Council, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Carpenter, Lieut, - Colonel George T., H.A.C., 


Leigham House, Streatham, S.W. 
Carrick, Robert, British Vice-Consul, Gefle, Sweden. 


Datta, Jnanandra Nath, 16/1 Ramkanto Bose-street, 


Calcutta, India. 


Esenwein, J. Berg, M.A., Litt.D., Ph.D., Narberth, 
Pennsylvania, U.S.A, 


Fiani, Nasri Habib, British Vice-Consulate, J affa, 
Palestine. 


Golechha, Nathmal Bagmal, Sarafa House, Gwalior, 
Central India. 


Hebblethwaite, Frank Hirst, M.Inst.C.E., Caixa 
1697, Rio de Janeiro, Brazil, South America. 

Krishna, Radha, Muzaffarpur (B.N.W. Ry.), India. 

Macfarlane, George William, 6, St. John’s- roni, 
Pollokshields, Glasgow. 

Olds, William Clarence, Southern Railway Com- 


pany, 1320 Pennsylvania-avenue, N.W., Wash- 
ington, D.C., U.S.A. 


Roy, Krishna, Chittagong, India. 
Spicer, James, 50, Upper Thames-street, E.C. 


Tan Geok Tio, 5 and 6, Seventeenth-street, Ran- 
- goon, Burma. 


Taylor, Miss Clara M., 33, Holland Villas-road, 
Kensington, W. 


Todd, John L., M.D., ScD., Department of Para- 
sitology, McGill University, Montreal, Canada. 


Walcott, Professor Gregory Dexter, Ph.D., 1549, 
W. Minnehaha- street, St. Paul, Minnesota, 
U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society :— 
Chathurbhoojadoss, Dewan Bahadur Govindoss, 

459, Mint-street, Madras, India. 


d’Almeida, George, 100, Robinson-road, Singapore, 
Straits Settlements. 4 


Fellows, Edwin R., Springfield, Vermont, U.S.A. 


Foss, Edward, 1, Lombard - court, Gracechurch- 
street, E.C. 


Needham, James E., The Bombay Club, Bombay, 
India. 

Ram, Hon. Kashi, Palm Cottage, Ferozepore City, 
Punjab, India. 


Sandhu, Narain Singh, M.A., The University, 
Glasgow ; and Padhana, Distriot Lahore, Punjab, 
India. 


Somers-Coeks, Dr. Reginald, Tulane University, 
New Orleans, La., U.S.A. i 


Varrelman, ‘Ferdinand Armin, General saa 
Chicago, Illinois, U.S.A. ‘ 
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Tum CHarmman said the members would probably l 


be interested to know that the Aldred Trust, 
founded in 1868, was organised in 1883 for the 
purpose of securing a series of lectures on 
literary and scientific subjects. So far, there 
had been three scientific lectures, the present 
being the first one of a purely literary 
character. They were to listen that afternoon 
to a lecture by Sir Sidney Lee on the ‘Life and 
Work of Shakespeare.” Sir Sidney Lee was best 
known as the accomplished editor of the Dictionary 
of National Biography, he having held that post 
since 1891, when he succeeded Sir Leslie Stephen. 
He had written much on Shakespeare, and was 
now perhaps the greatest living authority on 
Shakespeare and his work. There could be no 
better exponent of the subject, which seemed to be 
specially suited to the present time, because the 
following day—April 23rd—was not only the 
birthday, but also the deathday of Shakespeare. 
It was the day, moreover, sacred to the patron 
saint of England, St. George, to whom no doubt 
Shakespeare, as a good honest Englishman, was 
delighted to give his homage. 


The paper read was— 


ALDRED LECTURE, 


SHAKESPEARE'S LIFE AND WORK. 
By Sie Srpney Lez, D.Litt., LL.D. 


i. 


To-day is an interesting date in the history 
of our literature and our country. It is the eve 
of the three hundred and fiftieth anniversary 
of the birth of that Englishman whose name is 
more often on native and foreign lips than that 
of any other Englishman who is dead. 

Probably if we omit the names of some half-a- 
dozen persons who, for various reasons, enjoy at 
the instant public notoriety, there is no English- 
man who is more often mentioned than Shake- 
speare in the talk not merely of England, but of 
the world. The name of William Shakespeare 
travels from mouth fo mouth in the Far East 
as in the Far West. To-day and to-morrow 
men and women will be gathered together not 
alone in the great towns of the United Kingdom 
and of Germany, but in remote placés of America 
and in India, all to bear tribute to the living 
value of Shakespeare’s work. I have myself 
refused invitations to take part in special 
celebrations to-night in Manchester, at Weimar 
in Germany, and in Toledo in Ohio. 

A peculiar interest attaches to to-day’s and 
to-morrow’s proceedings at Weimar, the home 
of Goethe, and Germany’s chief literary shrine. 
Weimar is the headquarters of the German 
Shakespeare Society, the chief organisation for 
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systematic study of Shakespeare in the world. 
At Weimar Shakespeare enjoys in the literary 
hierarchy as hortoured a place as Goethe. 
To-morrow- the German Shakespeare Society is 
celebrating its fiftieth birthday. Shakespearean 
scholars from all parts of the world have been 
invited to join in the festival, and were it 
consistent with the regulations of this Society 
I should like to suggest that this meeting send 
to Weimar a telegram of fraternal congratulation. 

Two years hence, on the three hundredth anni- 
versary of his death, I understand there is to be 
a commemoration of Shakespeare in which the 
whole world is ta.join. I do not doubt that 
the event will establish a new precedent in 
literary history. Very few poets of the past 
could count on universal enthusiasm of the same 
warmth ; probably only two, Homer and Dante, 
make the same appeal, but no such worldwide 
celebration as is designed for Shakespeare in 
1916 has hitherto been in contemplation for 
them. 

From every side comes from across the oceans 
fresh testimony of interest in Shakespeare. I 
read that last month at the Melbourne town 
hall a meeting was held to consider the com- 
memoration of the tercentenary of Shakespeare’s 
death in 1916. The Governor-General of the 
Australian Commonwealth was in the chair. 
‘A proposal to erect a theatre in Shakespeare’s 
honour was moved by the Governor of Victoria, 
and was carried. I believe that is the first 
public endeavour outside this country to pay 
Shakespeare’s memory the tribute of a theatre 
to be provided at the public expense. 

Some effort has been directed to the same 
aim in this country. But I do not know that 
the scheme is yet nearing fruition here. Children 
nowadays can often teach their parents a good 
deal. It may be that the Australian colony 
may show us how to bring a national theatre 
into actual being and working order. 


II. 


The absence from England of a national 
theatre which shall be consecrated to the 
literary drama has always seemed to me 
something of the nature of a national reproach. 
As far as Shakespeare is concerned, there ‘is, 
I fear, another blot on the “scutcheon’’ of 
England. I venture to ask you, and through 
you the nation, whether there is no possibility 
of clearing these two reproaches away. About 
the theatre, perhaps, more than one opinion 
is possible. In regard to the second point of 
censure to which I am directing your attention, 
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I think no one will claim that our record is 
quite so clean as national pride would desire. 
Early editions of Shakespeare’s plays are of 
immense value to the maintenance of a high 
level of Shakespearean scholarship. In the 
quarto editions of the sixteen plays which were 
published in Shakespeare’s own lifetime we may 
not always find the text in the precise state in 
which it left Shakespeare’s hand. But, seeing 
that his manuscripts have disappeared, we reach 
in those copies the point nearest to his own 
pen. In the great folio edition of 1623, which 
presented to the reading world for the first 
time the texts of twenty plays in addition to 
the sixteen already published (while he yet lived) 
we have the greatest contribution yet made to 
secular literature. The more accessible these 
original editions are to students, the better for 
the national taste and intelligence, Time has 
already set a strict limit on the number of 
surviving copies. Yet almost every day this 
country’s supply of them is undergoing a sur- 
prising diminution. Everybody knows what is 
happening. An immense eagerness to possess 
these early copies is spreading over the American 
continent, and among the rich men of the United 
States there burns for rare books a fiery zeal which 
has no parallel for the moment at home. In 
the result an appreciable portion of the wealth 
of America is devoted to acquiring at all hazards 
from private English owners copies of original 
editions of Shakespeare’s plays. It is on this 
ground that the number of those volumes 
accessible here declines almost daily. 

_ A remarkable instance of the process is 
lately reported. The Duke of Devonshire sold, 
a month or so ago, to an American collector, 
a number of Elizabethan plays in the original 
quarto form, most of which were collected more 
than a century ago by the actor Kemble. 
Among the Dukes perfect Shakespearean 
quartos one at least is unique, and enjoys an 
unrivalled fascination for literary students. It 
is the first printed version of “ Hamlet.” That 
piece has some title to be called our national 
drama. It is the play which has most kindled 
English hearts. The sole surviving example 
of the original printed draft of the tragedy 
has now, I understand, passed from our 
shores. - ‘Fhe Duke also possessed one of 
the three copies of the second quarto edition 
of “ Hamlet,” an edition possessing higher 
literary value and interest than the first quarto, 
but a thought less rare. Three copies are known 
to haye survived Time’s ravages. The Duke’s 
copy of the second quarto has also, I fear, 
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found a home across the Atlantic to keep 
company with the only existing copy of the 
first quarto. The two other surviving copies 
of this second version of “ Hamlet” were in 
this country six or seven years ago; both were 
owned privately—one by Lord Howe and the 
other by the late Mr. Huth. Lord Howe’s 
copy was disposed of privately, it is said to an 
Englishman, but his name has not been disclosed, 
and the present whereabouts of the book is 
unknown to me. The “Huth” copy is now 
in an American library. Thus no copy of the 
second quarto of “ Hamlet ” is now accessible 
to English students. 

I need not continue the sad story; but here 
is a curious fact well within my own experience. 
Some years ago—in 1902— I published a census 
of extant copies of the first folio. JI described 
fifteen copies in good condition, which were then 
in private English ownership. One-third of 
these fifteen copies—five—have since heen sold 
to Americans. In another twenty years all 
these privately-owned copies, if the same rate 
of emigration be maintained, will in all pro-, 
bability have made the Atlantic passage. 

Copies of the first folio, in more or less good, 
condition, are far more numerous than copies of 
the quartos. Some seven fairly good copies 
are in English public libraries, and are likely 
to remain there, so that it is improbable that 
students will be deprived of all access in this 
But 
even some public bodies take a somewhat loose 
view of their responsibilities as custodians of 
national literary treasures. I have known a 
cathedral chapter, which one would wish to 
reckon among public bodies of high character, 
to succumb to the golden bait and to relieve its 
library of its rare Shakespeareana,. 

We can well understand the temptation to 
which private owners of these treasures and 
their heirs are exposed. We are told that 
heavy death duties are the moving cause of 
the depletion of their libraries; but I am 
doubtful whether this explanation ean be 
deemed wholly satisfying to the nation. 
None of these recent sellers can be reckoned in 
any genuine sense poor men. They owned very 
much property besides these books, property 
collectively of far greater value. We may 
fairly ask the question why. they chose 
these books out of which to make good a part 
of their fiscal obligations rather than other 
portions of their property, their houses, lands, 
investments? ‘I am afraid only one answer 
can be given, that they lacked a sufficiently 
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effective force of national pride or active respect 
for the national welfare. Of course it may be 
said, I have said it myself, that Americans bear 
to Shakespeare precisely the same kinship as 
we ourselves bear to him. The fathers of the 
American colonies lived here under the same 
sky as- Shakespeare himself. The Americans 
have by zealous study of Shakespeare done 
nearly as much for Shakespeare’s fame as 
Englishmen. Nevertheless there is a sentiment 
—a patriotic sentiment—which should guide 
both opinion and action in these matters. The 
Governments of Greece, of Italy, and of Egypt, 
have responded to the national sentiment which 
would keep at home specimens of the artistic 
genius respectively of Egyptian and Greek 
sculptors and architects, and of the old 
Italian masters. It is against the law of 
these countries to export national heirlooms. 
The principle of that legislative prohibi- 
tion might possibly be applied, with advantage 
to the nation’s credit, to the rare original 
editions of Shakespeares work. At any 
rate, it might be made incumbent on private 
owners who wish to sell very rare possessions 
of this kind to give public libraries an oppor- 
tunity of acquiring them before they are 
committed to the tender mercies of the waves. 
To treat these volumes as mere merchandise, 
as lumber which exists for no other purpose 
than to bring the owner at convenient oppor- 
tunity gigantic sums of money, seems to imply 
some lack of a sense of national honour and 


some indifference to the repute which great 


literature brings a nation. 


III. l 


Our national repute lies under incalculable 
obligation to Shakespeare, and it is well to 
keep the fact to the fore. To-morrow I hope 
to walk in procession from the house in which 
Shakespeare was born to the church in which 
he lies buried, and my companions will include 
not only a great crowd of our own countrymen, 
but the Ambassador of the United States, and 
official representatives of most civilised nations. 
All will lay wreaths or flowers on Shakespeare’s 
tomb. 

There is perhaps a more obvious propriety 
in these annual rejoicings at Stratford-on-Avon 
than ‘in the ceremonies at Weimar, at Toledo 
in Ohio, or in Melbourne. I have no wish to 
disparage either Shakespeare’s association with 
his native. nor the efforts to honour him 
in the distant corners of the globe. But yet I 
think it can be proved that there is at any 
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rate one place, here in this great city of 
London wherein it is quite as pertinent to 
perform commemorative ceremonies aS at 
Stratford itself. 

It is to be admitted that the two great English 
poets, Edmund Spenser and John Milton, who 
approach Shakespeare nearest in genius and 
were in differing extent contemporary with him, 
were both born in London, and that Shakespeare 
was born elsewhere. Yet it is true of Shake- 
speare, no less than of Spenser or Milton, that 
his work was done here and his reputation was 
made here, 

London as the centre of the Empire is the 
place where the great men of the nation and 
of the Empire naturally receive national and 
imperial homage. But it is not on that account 
alone that London should claim to identify 
itself with Shakespeare’s fame. In that regard, 
London can claim association with every great. 
Englishman. Shakespeare is linked to London 
by a more special tie. Shakespeare was a 
Londoner by adoption. 

“ Swan of Avon” was the title bestowed on 
Shakespeare by his intimate friend Ben Jonson. 
Journalism, whieh loves periphrases, has made 
that ancient flower of speech a perennial 
bloom in Grub Street. 

Yet, if we wish to study Shakespeare’s career 
during the years that he was making his reputa- 
tion, if we wish to learn his daily life while he 
was busy on “ Romeo and Juliet,” “ As You 
Like It,” “ Hamlet,” “ King Lear,” if we seek 
to realise the scenes amid which he did his 
mighty work, we must fix our gaze on Shake- 
speare’s London rather than on Shakespeare’s 
Stratford-on-Avon. He deserves to be known 
as ‘Swan of Thames ”’ almost as well as “‘ Swan 
of Avon.” 

IV. 


The external facts of Shakespeare’s relations 
with Stratford and London are familiar. The 
known course of his biography can only be 
questioned by those who pervert accepted laws 
of evidence. I would advise the modern 
sceptics of the Shakespearean tradition which 
has stood the test of 350 years, to study a 
little ironical pamphlet issued by Archbishop 
Whately in 1819, entitled “ Historic Doubts 
Relative to Napoleon Bonaparte.” That tract 
is an ironical endeavour to show how obstinate 
habits of doubt, divorced from full knowledge 
or parted from the power of testing evidence, 
can speciously challenge “a narrative, however 
circumstantial, however steadily maintained, 
however public and however important the events 
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it narrates, however grave the authority on which 
it is based.” Archbishop Whately satirically 
showed how a wrong-headed student might 
quite plausibly convince himself that Napoleon's 
existence was a wilful fabrication of journalists. 
The same delusive lines of argument might 
plausibly convert Shakespeare into a myth. 

It is all a question of misrepresenting or 
suppressing contemporary testimony, which 
ordinary laws of logic render impregnable. 

Shakespeare has left us no reminiscences, no 
written memorials, outside his work. We have 
no diaries, very little correspondence. In these 
regards we are practically no better off when 
we study the careers of most of Shakespeare’s 
great contemporaries. It is curious to note that 
Moliére, whose career is a little nearer to our 
own time than Shakespeare’s, left behind as 
scanty a store of personal memoranda. But 
external documents concerning Moliére, no less 
than those concerning Shakespeare, establish 
beyond cavil the main trend of his experiences. 
At Stratford, Shakespeare, who was miraculously 
endowed with the gift of genius, made steady 
progress from a youth of poverty to a middle 
age of comparative affluence. He won honour 
and respect from his fellow-townsmen, and at 
his death enjoyed a position in the borough 
which none excelled there. In London, his 
advance was no less sure. At his death he 
stood in popular esteem at the head of his 
profession of playwright and dramatic poet. 


V. 


Shakespeare, in his plays, makes small 
revelation of his personal experiences. He 
presents his audience with the experiences of 
other people. It is rare that he gives any 
certain sign in his drama of his personal interests 
or activities. His work, as the poet Browning 
puts it, “does not discover his life.” The 
omnipotence of his imaginative faculty enables 
him to call into being experiences, sentiments, 
emotions which bear no obvious relation with 
the facts of his biography. Amid the mighty 
expanse of human comedy and human tragedy 
which he creates, he makes no parade of his 
private affairs. . Nevertheless, involuntarily, 
unconsciously, very occasionally there creep into 
corners of his writings literal references to the 
-places where his life was spent. Such allusions 
are rare, too rare, to modify the impersonal 
quality of his art. Yet these local references are 
numerous enough to confirm the abundant 
evidence, external to his work, of his close 


personal associations both with Stratford-on- - 
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Avon and with London. The echoes of London 
life are rather more frequent than the echoes of 
Stratford life, and go to prove that the streets 
of this great city were as familiar to him as the 
highways of Stratford-on-Avon. 

I intend to cite some of the dramatist’s 
allusions to his two homes, and then to draw 
trom other evidence conclusions as to the repu- 
tation which he enjoyed at various periods of 
his life in each of the two towns. 

First, what do Shakespeare’s plays tell us of 
Stratford and its neighbourhood? Turn to 
the introduction to “ The Taming of the Shrew,” 
and study the account that Shakespeare gives 
of Kit Sly the tinker. The Slys were a well- 
known family in Stratford. Stephen Sly, 
whom Kit claims as a tavern comrade, was the 
precise name of a self-assertive citizen in 
Shakespeare’s native place. The reprobate 
Kit describes himself, moreover, as ‘‘ old Sly’s 
son of Burton Heath.” Burton Heath is clearly 
the neighbouring village of Barton on the Heath, 
where a married sister of Shakespeare’s mother 
long resided. Marian Hacket, the fat ale wife 
of Wincot, with whom the tinker confesses 
to have run up an awkwardly heavy score, 
clearly belonged to a family of Hackets who 
actually lived at a place genuinely called 
Wincot, within easy walk of Stratford. 

Who was old John Naps of Greece, another 
of the drunken tinker’s cronies ? Why is he 
called of ‘‘ Greece”? ? Merely because the press 
compositor misread “Greece” for “ Greet,” 
another hamlet within reach of Stratford. 

Kit Sly and his tavern exploits are transcripts 
of Stratford life as literal as one could wish. 
Examine another play, the second part of 
“ Henry IV.” and its sequel, “ The Merry Wives 
of Windsor.” Justice Shallow is drawn direct 
from the same mine as Kit Sly. It is 
not only that Justice Shallow is punningly 
credited with the same heraldic device as 
that justice of the peace near Stratford, Sir 
Thomas Lucy, with whom young Shakespeare 
came into awkward conflict. Shallow’s talk 
abounds in plainly worded reminiscences of 
persons and things about the countryside of 
Warwickshire and of Gloucestershire, the neigh- 
pouring country. When the foolish justice’s 
factotum, Davy, asks his master in some pending 
suit to countenance William Vizar, of Woncot 
against Clement Perks of the Hill, the local 
references are unmistakable; they may be 
verified to this day by any one who visits the 
district. Woncot is the local pronunciation of 
the village of Woodmancote, where a family 
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called Vizar still flourishes as it has flourished 
since the sixteenth century and before. An 
eminence known colloquially as “the Hill,” 
though its formal geographical appellation was 
and is “‘ Stinchcombe Hill,” was in the sixteenth 
century the home of a family called Perks. 
Only one very intimately acquainted with lucal 
affairs could have introduced such a local 
touch as the pending rivalry between a genuine 
Vizar of Woncot and a genuine Perks of the Hill. 

Shallow’s directions to sow the headland 
with red wheat in the early autumn embody 
an agricultural practice peculiar to that region 
of rural England of which Shakespeare had 
personal knowledge. Much else could be cited 
of like purport. Fluellen and Bardolph, John 
Page and Thomas Ford were the lawful names 
of Shakespeare’s Stratford neighbours. Very 
concrete information which Shakespeare ac- 
quired at Stratford-on-Avon finds bodily 
admission into his work. 

It is even easier to draw .from Shake- 
speare’s pages allusions to Elizabethan London, 
of equal intimacy and indicative of a power 
of observation no less close. He notes how 
citizens and their wives stroll on Sunday in 
Finsbury fields in their best velvet. He mentions 
the windmill, long a familiar landmark, in 
St. George’s Fields, Southwark, where Shallow 
and Falstaff in their roaring youth spent a 
riotous night. He twice notices the open 
parade ground at Mile End, where the military 
forces of the city were wont to exercise. It 
was in Clement’s Inn that Justice Shallow 
lodged as a law student. It was in the fields 
behind Gray’s Inn that the same wiseacre, in 
his roystering youth, fought with one Sampson 
Stockfish, a fruiterer. 

Elizabethan Clerkenwell was a district of 
equivocal fame. Shallow was wont to prate 
of the wildness of his youth and of the feats 
that he had done in Clerkenwell about Turnbull 
(now Turnmill) Street, within a few yards of 

‘St. John’s Gate, while Falstaff’s scornful in- 
junction to his -hanger-on Pistol to “go to 
your manor of Pickthatch,” is a plain reference 
to Pickaxe Street, now the Goswell Road, a 
thoroughfare with rather pronouncedly disrepu- 
table associations. Shakespeare was as familiar 
with Lombard Street, with Bucklersbury, and 
with Fish Street by London Bridge. It was in 
Lombard Street that lived Master Smooth the 
silkman, with whom Falstaff dined. Bucklers- 
bury, the dramatist tells us, smelt very sweet, 
when the grocers there were replenishing in 
the autumn their stock of dried herbs. 
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One peculiarly striking feature of Elizabethan 
London has found an interesting reflection in 
Shakespeare’s text. There was only one bridge 
across the Thames, London Bridge, on which 
houses and a church stood, edifices which rather 
hampered locomotion. The ferry boat was 
quicker if more venturesome. For through the 
nineteen arches of the old bridge there was an 
extraordinary strong and rapid rush of water at 
high tide, and shooting the rapids of the bridge 
was then a dangerous operation for Elizabethan 
watermen. ‘The waterfall at. London Bridge 
was one of the sights of the town, and the 
whirlpool clearly impressed Shakespeare. In 
one of his very early works, the poem “‘ Lucrece,”’ 
he clearly has London Bridge in mind when he 
wrote how— 

Through an arch the violent, roaring tide 

Outruns the eye that doth behold his haste, 

Yet in the eddy boundeth in his pride 

Back to the strait that fore’d him on so fast ; 
In rage sent out, recall’d in rage, being past. 


So at the very end of his life, in one of his 
latest plays, Coriolanus talks of “ the blown tide 
hurrying through an arch.” That effect could 
usually be witnessed at London Bridge. It 
could not be seen anywhere else in the country. 

There were many small waterways coursing 
through the outskirts of London which have 
long since dried up, or have been absorbed into 
the main drainage. To every Elizabethan these 
streams appealed through more senses than 
one; one of them, Moordiich, ran outside the 
city wall, it absorbed all manner of filth, and 
was one of the scandals of the city. Its foetid 
atmosphere was proverbially credited with 
provoking depression of spirits. When Prince 
Hal compares Falstaff’s melancholy to the 
melancholy of Moordiich, the fat knight com- 
plains that the simile is an unsavoury one. 

To the crude methods of supplying water 
to the city of London, Shakespeare makes many 
allusions. The water for drinking, cooking, or 
washing purposes was carried from neighbouring 
springs or wells by means of pipes into small 
reservoirs, tanks, or cisterns, which, known as 
conduits, were dotted about the street. These 
tanks, usually of lead, were enclosed in strong 
stone walls, and by means of taps or spouts the 
water was conveyed into tankards or water jugs. 
Many persons earned their living as water- 
carriers or tankard bearers. ‘This system 
Shakespeare has in mind when he writes of “ our 
best water being brought by conduits,’ and 
describes one conduit- as possessing: <‘three 
issuing spouts.” 
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Then, again, how frank was Shakespeare’s 
allusion to a very mournful feature of town life, 
the frequency of the epidemic sickness known 
as the plague, a virulent form of typhus. Five 
times during Shakespeare’s lifetime was London 
visited thus. “ A plague upon you!” a collo- 
quial execration which Shakespeare’s characters 
constantly employ, had a very graphic signi- 
ficance for Elizabethan Londoners. 

During a visitation infected houses were 
marked in Shakespeare’s day with red crosses, 
and above the cross were chalked the words: 
“Lord have mercy upon us.” Shakespeare, 
in “ Love’s Labour’s Lost” (almost his earliest 
play), makes a chief character, Biron, Bay 
figuratively—‘“ Write ‘Lord have mercy on 
us’ on those three: they are infected, they 
have the plague!” No Elizabethan spectator 
had any doubt of the meaning of the terrible 
words, which he, like the dramatist, had often 
seen chalked on street doors. The pains and 
pleasures of contemporary London life have left 
their impression on Shakespeare’s writing. 


VI. 

And now transpose the point of view. We 
have seen something of the impression that 
London and Stratford left on Shakespeare. 
What was the impression which Shakespeare 
made on contemporary Stratford and London ? 

No fallacy is more complete than the common 
assertion that Shakespeare was ignored by his 
contemporaries, or that he suffered neglect for 
more than a century after his death. I have read, 
indeed, that Shakespeare’s eminence was dis- 
covered by Germans at the end of the eighteenth 
century, and that we, his countrymen, were first 
taught by our Teutonic cousins the true appre- 
ciation of our national poet. After what I have 
said already, you will know that I do not 
underrate the services of German scholars in 
elucidating the full significance of Shakespeare’s 
message. It may be that German critics have 
drawn from his words more subtle meaning 
than really exists there. 

But Lessing, Schlegel and Goethe are noble 
interpreters of Shakespeare’s labours, and those 
great men have found among their countrymen 
many worthy successors. None the less “ there 
were braye men before Agamemnon.” Shake- 
speare had enlightened admirers in England 
for the best part of two centuries before the 
Germans discovered his worth. The evidence 
of early native appreciation is abundant and 
is conclusive. 

I will confine myself this afternoon to speci- 
mens of the testimony issuing from Stratford 
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and, London which belongs to the period of 
Shakespeare’s lifetime, or at any rate to the 
two decades after his death. 

Appreciative references to Shakespeare’s work 
appear in books published in London practically 
every year from 1592 till his death in 1616. 
According to present knowledge, which is 
growing yearly, the number of these London 
witnesses varies year by year, but nowhere does 
one draw a blank. I will take an example 
here and there, I have no time to do more. 
I will begin with the year 1598, when Shake- 
speare had already made a very substantial 
contribution to the national drama. He had 
written most of his history plays, his romantic 
tragedy of “ Romeo and Juliet,” his comedies, 
the“ Merchant of Venice,” “Midsummer Night’s 
Dream,” and much besides. Shakespeare was 
thirty-four years old. It was in this year that 
an unprofessional critic, a graduate of ‘Gam- 
bridge, one Francis Meres, published a compara- 
tive study of English poetry with the poetry 
of Greece, Rome, and Italy. In that study of 
1598 Shakespeare is welcomed as the chief of 
English poets, as “ the most excellent in tragedy 
and comedy.” “The sweet, witty soul of 
Ovid,” wrote this critic of 1598, “lives in 
mellifluous and honey-tongued Shakespeare.” 
“The Muses would speak with Shakespeare’s 
fine filed phrase, if they would speak English.” 
What higher tribute could one look for? In 
the same yearasmall poet of the town declared 
without qualification that Shakespeare’s name 
had been placed “in Fame’s immortal books.” 
Thus early his eminence was established in 
London. 

At the same date what was said of him at 
Stratford ? We have some admirable evidence. 
Things in 1598 were going ill with Shakespeare’s 
native town. The harvest had failed a few years 
before, and recovery from the consequent distress 
was slow. In 1597 the town was faced by more 
serious disaster. Two severe fires destroyed 120 
dwelling-houses ; £12,000 worth of property 
was consumed, and 400 persons were brought 
to destitution. Next year the leading citizens 
saw a difficulty in meeting the demands of the 
collectors of the national taxes. They resolved 
to make an appeal in London for exemption and 
to borrow money to meet pressing needs. 

To whom did the impoverished community 
turn for help in the crisis? To their prosperaus 
fellow-townsman William Shakespeare, who was 
then at work in London, and’ whose name 
had been inscribed in Fame’s immortal 
book. - Richard Quiney, a Stratford citizen, 
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came to London on this painful business, _ 


mainly with a view to placing himself in 
communication with Shakespeare. Another 
Stratford citizen wrote urgently to Quiney that 
he hoped “that our countryman, Mr. William 
Shakespeare, would procure us money, which 
I will like of, as I shall hear when, and where, 
and how.” Quiney indeed improved the occa- 
sion by asking of Shakespeare a loan on his 
own account. “Loving countryman ’”—wrote 
the applicant to the-dramatist from his London 
‘lodging at the “Bell Inn” in Carter Lane, off 
Ludgate Hill—“ I am bold of you as of a friend 
craving your help with £30. You will friend me 
much in helping me out of all the debts I owe 
in London, I thank God, and much quiet my 
mind which would not be indebted. You shall 
neither lose credit nor money by me, the Lord 
willing . . . Haste, the Lord be with you and 
with us all, amen.” 

This letter is of especial interest. For it is 
the only surviving specimen of the correspon- 
dence which reached Shakespeare’s hand. It is 
now preserved at Shakespeare’s birthplace at 
Stratford-on-Avon. 


Clearly the impression that Shakespeare left - 


on his friends and townsfolk in 1598 was that 
he was a man of influence and substance, to 
-whom it was reasonable to have recourse in a 
season of distress. 

Most of us know, from personal experience, 
that as one gets better known in the world 
one becomes the target of the appeals of the 
impecunious. Such appeals form a sort of 
barometer of fame. In Shakespeare’s case the 
glass was actively rising in 1598. 

The year 1598 may be taken as the midmost 
of Shakespeare’s working career. We pass over 
the fourteen years or so during which his 
mighty achievement was in process of comple- 
tion. What was Stratford and London’s 
attitude to him in 1614? 

A historical manual of standard rank— 
** Stowe’s Annals ”—was then brought down to 
that date. A list of modern and present poets, 
who “worthily flourish in their own works, 
liying together in Queen Elizabeth’s reign,” 
was orderly set down there. Master William 
Shakespeare, gentleman, is prominent in the 
catalogue. A poetaster of the day published in 
the same year a sonnet addressed to “ Master 
W. Shakespeare,” and in the concluding lines 
he modestly admitted— 

. . . to praise thee aright I want thy store: 


Then let thine own works thine own work appraise, 
And help t’ adorn thee with deserved bays. 


u ~~ 
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Meanwhile at Stratford the town was once 
more in difficulty. A neighbouring landowner 
was bent on enclosing common lands near 
Stratford; the corporation sought to defeat 
the nefarious purpose. The town clerk at 
once consulted Shakespeare in the public 
interest of the threatened town. At a meeting 
of the common council a letter was drawn up 
enlisting Shakespeare’s sympathy. He happened 
to be on a visit to London, and the letter was 
sent to him there, after the bailiffs and nearly all 
the burgesses of Stratford-on-Avon had signed 
their names. This letter is unfortunately lost, 
but the fact of its drafting and of its imposing 
array of signatures is attested by local records. 
In the controversy which followed, Shake- 
speare’s name was often mentioned, and infinite 
importance was attached by the town to his 
support. He was not quite ready to accept 
the townsfolks’ point of view. The offending 
landowner was his friend, and he thought 
that some rights in property of his own might 
be compromised by the popular argument. No 
settlement was reached till after Shakespeare’s 
death, and then the townsfolk triumphed ; but 
the course of the procedure demonstrates that 
Shakepeare’s influence was as predominant in 
his native place as it was in the literary circles 
of London. 

When the day of the dramatist’s death 
arrived, 298 years ago to-morrow, contempo- 
raries bore witness in all directions to a 
consciousness of the gap that Shakespeare had 
left. 

He died at Stratford-on-Avon, in his great 
house called New Place, on April 23rd, 1616. He 
was buried at Stratford, but not in the church- 
yard with the common herd; he was laid to rest 
in the most honourable portion of the sacred 
edifice—in the chancel just in front of the altar. 
The site of his grave is proof of his local eminence. 
It may be explained by the fact that he had 
acquired, by purchase some years before, a 
substantial share of the parish tithes, but in 
any case, only a conspicuous personage could 
have been allowed so conspicuous a burial-place. 

Meanwhile, London was not unmindful of 
Shakespeare’s death, and admirers there gave 
voice to regret that the dramatist’s remains 
found sepulture outside the bounds of the 
country’s capital. 

Westminster Abbey had not yet become the 
Campo Santo of great English literature. Yet 
the honourable procedure of according great 
poets burial there was in course of evolution. 
There Chaucer had been buried in 1400, perhaps 
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through the accident of his connection with the 
royal household rather than by reason of his 
poetic greatness. But admirers in the middle of 
the sixteenth century erected a monument to 
Chaucer in honour of his literary genius. Thereby 
was set a precedent, which gradually grew into 
a law or custom. When Edmund Spenser 
died in 1598, burial was accorded him in what 
was to be known as the Poet’s Corner, by virtue 
of his services to the literature of the country. 
A third link in the chain was forged only five 
weeks before Shakespeare died. The dramatist, 
Francis Beaumont, the partner of John 
Fletcher, then breathed his last, and he, too, 
joined in death Chaucer and Spenser in the 
Abbey of Westminster. 

The bestowal of such funeral honours on 
Beaumont set Shakespeare’s friends thinking, 
and one of them, William Basse, straightway 
penned a sonnet urging Shakespeare’s claim to 
a like recognition. The poet made appeal to 
Chaucer, Spenser, and Beaumont, “to lie a 
thought more nigh” one another, so as to 
make room for the newly dead Shakespeare 
within their “sacred sepulchre.” Then, in 
the second half of his sonnet, the poet, de- 
veloping a new thought, argued that Shake- 


speare, in right of his pre-eminence, merited a - 


burial-place apart from all his fellows. With a 
glance at the grave destined for Shakespeare 
in the chancel of Stratford-on-Avon, the writer 
exclaimed— 


Under this carved marble of thine own 
Sleep, brave tragedian, Shakespeare, sleep alone. 


Basse’s fine sentiment found at once many a 
splendid echo. There was a general agreement 
to accept complacently Shakespeare’s exclusion 
fromthe Abbey. Ben Jonson, in the great poetic 
elegy which he prefixed to the posthumous 
collected ‘edition of Shakespeare’s works, the 
first folio of 1623, has these lines— 


My Shakespeare rise! I will not lodge thee by 
Chaucer or Spenser, or bid Beaumont lie 

A little further to make thee a room. 

Thou art a monument without a tomb, 

And art alive still, while thy book doth live 
And we have wits to read ard praise to give. 


At the same time Shakespeare’s grave at 
Stratford-on-Avon was not left without adorn- 
ment. A monument was placed on the chancel 
wall overlooking his tombstone, The evidence 
is plain that his London friends had a hand in 
its erection. We know by the testimony of the 
great seventeenth-century Warwickshire anti- 
quary, Sir William Dugdale, that the monument 
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was carved by a sculptor of Southwark—South- 
wark, the chief theatrical quarter of London, 
which Shakespeare’s own theatre of the Globe 
dominated. The sculptor of Southwark was no 
great artist. There were no great sculptors in 
England at the time. The Southwark stone- 
worker contrived for Stratford church a half- 
length figure of the poet in the act of writing, 
with pen in hand above a sheet of paper; a 
figure almost identically designed, save for 
the pen and paper, still stands on the wall of 
Southwark Cathedral. It comes from the same 
workshop of the same date, and commemorates - 
a local citizen of position in Southwark, one 
Bingham, a saddler of Queen Elizabeth and 
James I. al 

More important than the artistic quality of 
Shakespeare’s tomb is the inscription upon it. 
No doubt the elegy was a Londoner’s act of 
homage. But it bore open witness in Stratford- 
on-Avon to Shakespeare’s true place in the 
contemporary world of letters, and left no in- 
habitant of the-place in doubt as to the grounds 
of their fellow-townsman’s fame. 

Thenceforth there was no possibility of his 
being unknown in his native place as the greatest 
man of letters of his epoch. The epitaph opens 
with a Latin distich, in which Shakespeare is 
likened, not perhaps very appositely, to three 
great heroes of classical antiquity—in judgment 
to Nestor, in genius to Socrates (certainly an 
inapt comparison), and in art or literary power 
to Virgil, the greatest of Latin poets. Harth 
is said to cover him, the people to mourn him, 
and Olympus to hold him. Then follows this 
English verse, not brilliant verse, but verse that 
leaves no reader in doubt as to its significance— 


Stay, passenger, why goest thou by so fast? 

Read, if thou canst, whom envious death hath 
placed l 

Within this monument; Shakespeare, with whom 

Quick nature died: whose name doth deck this 
tomb 

Far more than cost; sith all that he hath writ 

Leaves living art but page to serve his wit. 


There follows the statement in Latin that the 


‘poet died on April 23rd, 1616. 


All that he hath writ 
Leaves living art but page to serve his wit. 
These words mean only one thing. At Stratford- 
on-Avon, his native place, Shakespeare, near the 
hour of his death, was held to enjoy a yniversal 
reputation. Literature by all other living pens 
was at the date of his death only fit, in the 
eyes of his fellow-countrymen, to serve “$ all 
that he hath writ-’ as page-boy or menial. In 
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Stratford church he was acclaimed as the acknow- 
ledged master, and all other writers were declared 
to be his servants. 

The verdict pronounced by the elegist of 
Shakespeare in the church of his native place 
has become a world-wide truth, At home no 
subsequent change of literary taste or literary 
fashion really dimmed Shakespeare’s fame. 
Even inthe days of the Restoration, when 
literary taste took many new directions, 
Dryden, the literary dictator, humbly acknow- 
ledged discipleship to Shakespeare. “ Shake- 
Speare,” wrote Dryden, “ was the man who of 
all modern and perhaps of ancient poets had 
the largest and most comprehensive soul.” 

Some censure the dramatist suffered at times 
from thoughtless lips. But his right tothe rank of 
a national classic has never since his burial been 
effectually disputed. The formal critics of the 
eighteenth century, who questioned his artistic 
standards, gave him the worship of incessant 
study. A hundred years ago, when the critical 
faculty of the nation was especially acute 
and sagacious, Shakespeare’s pre-eminence was 
perhaps seen in fuller grandeur than at earlier 
epochs. The recent history of the dramatist’s 
repute is indeed that of a rapidly flowing tide. 
Abroad he took time to come into his heritage. 
The great critics of Continental Europe long 
detected in his work more to blame than to 
praise. But the tide has everywhere turned 
in favour of his merits, and educated 
Frenchmen, the most censorious of critics, 
now claim Shakespeare as an embodiment 
of that highest kind of power of the human 
intellect which gives a claim of kinship with 
him to eyery thinking man, no matter what his 
race or country.. Victor Hugo recognised only 
three men as really memorable in the world’s 
history. Moses and Homer were two of them, 
Shakespeare was the third. The elder Dumas, 
the prince of romancers, gave even more pointed 
expression to his faith in Shakespeare’s pre- 
eminence in the Pantheon, not of any single 
nation or era, but of the everlasting universe. 
Dumas set the English dramatist next to ‘God 
in the cosmic system :_ “ After God, Shakespeare 
has created most.” 


i 


THE CHAIRMAN (Sir Thomas H. Holdich) said he 
should have explained before the lecture was given 
that it was not to be followed by a discussion, so 
that it only remained for him to ask those present 
to join in a cordial vote of thanks to Sir Sidney Lee 
‘for his wholly admirable lecture. At the same time, 
before formally putting the resolution, he thought it 
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right to refer to the passing away of one enthusiastic 
student of Shakespeare’s writings, Sir Edwin 
Durning-Lawrence, who quite lately, before his 
regretted death, expressed his intention of being 
present at the meeting. He was sure they would 
all deplore the death of so doughty a champion 
of the special views he had made his own. 
Sir Sidney had cleared away many of the mists 
which had somewhat obscured the life of 
Shakespeare. Another student of Shakespeare's 
writings, Professor Masson, who had also passed. 
away, had left behind him a record which 
had only lately been published, but which he 
thought might prove exceedingly valuable. If 
Browning said that Shakespeare’s art did not dis- 
close the man, he thought that Masson’s exposition 
of the subject clearly proved that such was not the 
case, for by applying careful analytical methods to 
the writings of Shakespeare, Masson had been more 
or less able to disclose the man; and the man 
he had disclosed conformed in all respects, so far 
as could be seen, ‘to the character which Sir 
Sidney had put before them that afternoon— 
a Wholly lovable man, a man who intensely loved 
Nature, aman, who,whilst obsessed and almost over- 
powered by the magnitude of his own genius, was 
subject to extraordinary variation of moods, which 
had been traced by Professor Masson through the 
sequence of his writings. This gave finally, clearly, 
and to his mind delightfully, an ideal of theman him- 
self. Asa citizen he appeared to have lived what 
might fairly be called the life of an English gentle- 
man of his time; he was always admirable in 
his domestic relations, and he died fully respected 
and his worth acknowledged by all who knew him. 
That, he thought, was the Shakespeare they wanted 
for their ideal, and that ideal he hoped would be 
retained for good. He asked those present to express 
in the usual way their thanks to Sir Sidney Lee 
for his most enlightening address, 


The resolution of thanks was carried unani- 
mously, and the meeting terminated. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Cotton-waste Kpinning.—Two new systems of 
spinning attract current attention, and one of 
them was shown in limited operation at the 
Textile Machinery and Aecessories Exhibition, 
held from March 27th to April 15th in Manchester. 
The “Smith” system is for- making uniform yarn 
from fibres of short and irregular staple at a 
working cost lower than that of mule-spinning. 
The method was devised especially to deal with 
cotton waste—a material extensively used in 
goods like flannelette and sheeting—and it is 
being employed on low Indian and ungraded 
cottons, woollen and cotton mixtures, and, inci- 
dentally, upon asbestos. . Cotton is spun up to 26’s 
counts into yarns which compare favourably in 


„delivered from the Derby doubler machine. 
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evenness with those from the. mule. . The: Smith 
system begins with the laps. of: mixed . cotton 
‘These 
laps pass to a.roller-carding machine fitted with 
certain traversing rollers, which assist: the inter- 
blending. of: adjoining slivers. by their lateral 
motion, -` The. carded cotton. is condensed into 
slivers by the action of rubbing leathers, andthe 
large condenser bobbins are lifted to the brackets 
on the top of a _Ting-spinning frame. The salient 
feature of the spinning machine is its drawing 
rollers for drafting or attenuating the sliver con- 
tinuously while twisting and winding-on proceed 
upon the spinning bobbins below. There are seven 
of thése rollers; thrée below and four above the 
sliver, and while the short fibres are drafted, or 
pulled ‘one over another, between the first and 
second pair, the relative . positions of the longer 
fibres are adjusted by the pull between the first 
and third rollers. -Continuous spinning gives a 
larger production than the intermittent mule, and 
in treating these low materials cost is of the 
utmost Cope aun 


l An T in Ring Spinning. —The Casa- 


blanca system of spinning aims also at replacing 


- the mule by:the ring frame, although not specifically. 
in spinning cotton waste. Under this arrangement 


_ there are two pairs of drafting rollers, and between ` 


-~ them, in the place ordinarily: occupied by a-pair of 
intermediate rollers, are two elastic leather belts. 
The belts travel in “the same direction’ as the sliver, 


but at a lower rate of speed, and these belts have ` 


been made much shorter than when this method 
was first reported ‘upon some six months ago. A- 
severe drafting is facilitated, and the yarn said to- 


be more regular in counts and stronger than the 
average produced upon the Lancashire mule from 
similar cotton. The inventor is a Catalonian, and 
his machine has been. studied at work at Sabadell, 
SPR; by an SRE machine i maket 


Warping-in Machinery. T of the most EOR 
tasks in the mill is that of looming the warp, còn- 
sisting in threading some hundreds or thousands 


of threads through the eyes of the healds, so that 


the warp threads may be lifted in their due rotation. 
An American machine for tying on the ends of a 
new warp to the thrums of an old one ‘remaining 
in the healds has lessened the tedium,.and the 
apparatus | has been adopted in many cotton-weaving 
districts. The machine selects threads in their 
order; ties a- secure knot between them, and turns 
away the loose ends of yarn. In a German machine 


recently brought: forward ‘the new and old ends are ~ 


not knotted. but twisted together, as is the way 
when the work is done by hand. The mechanism 
resembles sewing machinery, with its ‘claws: for 
isolating threads, its hooks and needles, and ‘its 
rubbing discs for twisting the two threads. together. 
Some ‘of the samé-features are. duplicated in.an 
associated machine’. for. oe. E lease-thread 
through groups-of warped ‘yarn. = nato- o Vatu 
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. Winding Machines:—Great . attention. has been | 
paid . of. late years to the making - of winding 
machinery, and there. has been.a wide- adoption of 


American machines with heavy enclosed gear-boxes 


to impart motion to spidery wire guides for placing 
the yarn in position upon the. tube: or. the pirn. 
Enclosed gears are a feature also. of. the Swiss and 
German pirn-winders shown: at the Machinery 
Exhibition. There is, however, the differencé that 
in their case the spindle is driven to wind-on and 
traversed to effect the placing of the yarn, the- 
yarn guide remaining stationary.. A wooden cone- : 
former. is. pushed back step by step as the cone ` 
grows, until at. length a stop-motion is over- ` 
balanced and the individual spindle is brought to- 

a stand. 


- Improved Artificial Silk. —An at uouncsnieut of | 
high interest. to users of artificial silk was made. by 
Count Hilaire. de. Chardonnet, on’ receiving the: 
Perkin Medal of the Society of Dyers and Colourists.. 
M. de Chardonnet invented. nitrogeliulose silk, the 


first -of: the artificial. silks to win, commercial, ay 


success and the most lustrous of. any. The profits: 


of “producers of the article- have- been heavily. . 


affected by the perfecting of the viscose process, by. 
which a highly serviceable substitute. can; be made 
at something like half the cost of- collodion- silk. l 
What the inventor had. to- Say. was- that’ ‘the 


machines: for denitrating, ‘spinning and twisting, 4 


had been so improved that mathematical accuracy | 
could be obtained in the fineness of- the thread — 
throughout its length. The casual imperfections 
occurring in artificial: silks ' have- hitherto given 
cause to. much trouble between” manufacturers _ 
and their customers. A. guárantee` was given of a.. 

tensile strength equal to Canton or J apan silk, and, 
finally, a reduction of the cost price to the level 
of viscose was announced; It was.in 1884 that 
Chardonnet obtained -his first. patent, and.twenty 
years later the world’s production was probably not. 
over 3,000,000 Ibs. To-day the output can hardly be 
less than 15,000,000 1bs.; selling for over £6,000;000. 


That the article has made its own place. in the 


textile. economy is- obvious from. the’ price. of 
natural silk, and the fact that Taw: silk production 
has not decreased. m so Oe o Oe 


Bighteonth Cabin: Documents fhas is so 
little temptation to, keep. old business letters that | 
the searcity of-early eighteenth century. documents 
gives no cause for wonder... Certain “ Letter: books 
of Joseph: Holroyd., (cloth | factor), and Sam Hill 
(clothier),’’ have. luckily been preserved, and -have 
been. reprinted in the Bankfield. Museum. Notes 
(F. King & Sons, Halifax), with an explanatory note: 
by Mr. Herbert Heaton, now of Hobart, University. 


Scant and brief -as they: are,. these -relics: of the 


woollen. trade of 1706..and. 1738 give, a. first-hand 
view of the state of the:times, including, tho illiteracy. i 
of traders): the duplicity of dealers, the: nature of 
the igoods: made; the troubles of transport and of 
manufacture, *Mr.-Heaton.is. demonstrably. wrong, 
in accepting: the; ‘Statement. that: ithe . “ “bay, ” or 
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* bays” of the past was very different from the 
baize of the present, and it cannot be agreed that 
the once well-known ‘ Penistone ” cloths took their 
name from anything but the Penistone breed of 
sheep. The fact might have been noted with 
advantage that kerseys, bays, shalloons and long- 
ells, are still manufactures of the Halifax district 
in which Holroyd and Hill carried on business. 


Milt Morats.—The frequency of discussions upon 
the morality of mill-workers is calculated to set up 
presumptions unfavourable to textile employment 
at large and unfair to the persons concerned. If 
mill life has its dangers, these are not greater but 
less than those of employment in commercial, as 
opposed to industrial, cities, and the circumstances 
of the mill impose some evident restraints. Em- 
ployment is mixed as to the sexes but also as to 
the ages, and beyond the disparity of years are the 
family influences which are often very strong in 
the mill. It is not at all sure that mill morals are 
worse than those of the agricultural districts, and 
alarmist statements about them are almost in- 
variably based upon the misconduct of a quite 
small minority. Of course the moral tone varies 
from mill to mill, just as it does from school to 
school. The lowest level is found in mills peopled 
by the residuum of a large population, and the 
highest in those fortunate or well-managed estab- 
lishments that are staffed by the decent families 
of the immediate district. Once the low-class 
strangers begin to move in, the neighbour folk 
tend to move out, and moral interests are not the 
only losers from the change. There is even a 
commercial interest in preserving a good tone 
among the workpeople. 


Holding back Cotton.—Schemes for holding back 
raw cotton make some present headway in the 
United States. The Louisiana legislature has 
devoted £600,000 to build warehouses to hold one 
million bales in New Orleans, and the authorities 
in South Carolina are entertaining similar pro- 
posals. Meantime private enterprise is active, 
and a tobacco magnate has fathered a scheme for 
spending £800,000 upon buying and building ware- 
houses at central points. It is true that bale 
cotton is shockingly mishandled at present, and is 
left stacked on the bare ground exposed to the 
risks of fire and water by the week together, but 
there is vary little reason to connect these schemes 
with any other intention than that of inflating 
prices. Cotfon is among the most marketable of 
commodities, and holders have never any difficulty 
in converting it into cash. Public Warehouses are 
advocated as a means of retarding sales and facili- 
tating finance, and were there not already a highly 
organised market the case in favour of the creation 
of dealings in warehouse receipts might be a strong 
one. As both bull and bear transactions might 
be expected in certificate cotton, it'does’ not follow 
that the effect of warehousing would always‘be to 
raise prices. Grantirig thé ‘maintenance of a free 
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market in cotton warrants, buyers have not much 
to fear. The danger of these warehousing schemes 
is that they will put more control of the market 
into the hands of speculators whose operations are 
catried on at the expense of producer and con- 
sumer. It is only too much to be feared that 
warehousing will make conditions worse rather 
than better for the small cultivators who produce 
the great bulk of the American crop. 


CORRESPONDENCE. 


THE ETYMOLOGY OF “BUN.” 


Referring to the discussion raised during Holy 

Week on the etymology of the word “ bun,” in the 
phrase ‘‘Hot Cross Buns,’’—as Brachet, in his 
“ Etymological French Dictionary,” says nothing 
of beignet, “a fritter,” being a modern French 
diminutive of the Old French bugne, “a pancake,” 
and Skeat but suggests that the word may be of 
Scandinavian origin, and cognate with ‘“‘ bunch” 
[compare the Devonshire “buns,” yAoutol, epar- 
peuara], and as there is no proof, known to me, of 
the Greek Botv, accusative of Bows, “bull,” ‘ox,”’ 
“cow,” as also contended, having ever been used 
as the name of any cake offered to the gods in the 
stead of an actual bullock, I venture, as one who, 
while in India, most closely studied the ritual of 
Hindu sacrifices, to confess that I have always 
tentatively held the English word “ bun,” in the 
meaning of cake, to be a British attrition of the 
Latin “libum,” “the spelt cake of Virgil, Æneid 
vii. 109; “the rustic cake” and “baked cake” of 
Ovid, Fasti iii. 670, vi. 482; ‘the spelt cake” of 
Juvenal, xvi. 39; and “the 50th birth-day cake” 
of Martial, x. 24. This is not a strictly epagogic 
induction, but it is a deduction quite as worthy 
of consideration, if I may dare to say so, as the 
suggestion of Skeat; whose wonderful dictionary 
has, ever since its first publication, been to meas a 
“Terrestrial Paradise.” 
- The saffron cakes of the “ go-a -ducking 
Phoenicians ” are still to be found in the ports of 
their trafficks along our south-western coast, 
Falmouth, Fowey [“ Troy Town ”], Plymouth ; and 
‘“ Anderson’s Ridgeway [Plympton St. Mary’s] 
Buns” are famous, or were from sixty-five to 
seventy-five years ago, throughout Devonshire 
from the Tamar to the Exe; while the Roman 
“ libum,” as unearthed after eighteen hundred 
years at Pompeii, and figured in the Illustrated 
London News of June 3rd, 1905, is still to be seen 
in facsimile in the shop windows of our south- 
eastern ports, particularly Worthing, and deeply 
bi-crossed, so as easily to be broken into eight 
wedge-like “ fractions.” 

The Greek sacrificial cake was called róravov, 
and words, in the genitive mórdðos. Throughout 
Western India the widest known cake is the 
chapati, literally, ‘tthe four-fold leaf,’’—possibly 
because so often used in the place of four. leaves 


April 24, 1914. - 


stitched together as the ordinary plate of the 
Hindus, for placing on it any soft sorts of foods, 
after eating whereof, they eat with renewed relish 
the now doubly savoured [Æneid vii. 109-16] 
chapati,—the “ chewpatty” and ‘‘ chowpatty ” of 
Anglo-Indians. It is, and it must be, an unleavened 
cake of wheat, or spelt, or millet, similar to the 
“ bannock” or jannock [compare “panis’’] of 
Britain, north of King Lear’s river, the Mersey, and 
the “ sea-like ” Humber. A similar cake, called in 
Sanskrit, parpata, literally, “ pulse-cake,’’ is known 
in Western India by thenames of popad and popdda, 
corruptions of parpata, with no meaning, and in 
Southern India as the appala and appada, these 
names also being corruptions of parpata, with the 
meaning of “ clapped” between the palms of 
both hands—to shape the cake round and flat 
[compare “ applaud,” ‘‘explode,” “flatter,” ‘‘ field,” 
etc.}. When male of wheat, or spelt, or millet, 
it is eaten as bread, and used as an oblation, in 
common with the chapati ; but when made of pulse 
itis used ratheras a peptic; and as an oblation only, 
so far as my observation goes, by women whose 
domestic worship of the gods always reminded me 
of playing with dolls rather than of a profoundly 
devotional service. 

In Anglo-Indian mouths these words, in defiance 
of Grimm and Bopp, become ‘ pawper,” and 
“ hopper,” and -‘‘ apes,” philological conundrums, 
taken apart from their known history as insolvable 
as the disgusting ‘“ marks” King David, in his 
mimicry of madness, ‘‘scrabbled’’ on the main- 
guard “Gate of Gath” (I. Sam. xxi. 13]. And if 
these monstrous words are known to be corruptions 
of the Sanskrit, and Mahratta, and Tamil, and 
Teligu names of the things they represent, why 
then not take our British word “bun” to be the 
Latin “libum,”—at least ‘‘on approbation ” ? 

The Hindu worship (puja, ‘‘ adoration ’’] of the 
gods, i.e., of the Deity, through the images or 
imaginations, whereby they feign or effigy Him, |is 
celebrated thrice daily, in three separate, but inter- 
dependent acts: (1) in the morning, of ablution 
[abhishaica, “ perfect-sprinkling ”], or the anointing 
of the god with “the 5 nectars” [pancha-amrita, 
compare our rum-“ punch ’”’], milk, clarified butter, 
curds or coconut milk, sugar, and honey; (2) at 
mid-day, the offering of incense [dhupa] of gum- 
Benjamin, or frankincense, etc.; and (3) in the 
evening, the oblation, literally “ weighing-out ” 
of chapatis, sweetmeats, and other sorts of food 
[neivedya]—which are afterwards eaten, as are the 
5 nectars drunken, by the officiating Brahman, or 
Brahmans, and, at the temples, their attendants. 
It is a sin against the god to worship it out of 
the canonical hours; and it is a great offence to 
Hindus, of which few, if any, Europeans are aware, 
to call upon them at their homes during the 
canonical hours of worship; and, I may as well 
add, to visit one Hindu immediately after visiting, 
and‘ being entertained by, another: compare 
Luke x. 7. 


; GEORGE BIRDWOOD. 
April 16th, 1914. 
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INDIAN WATER GARDENS. 

I shall be glad if you will allow me to correct 
a slight error into which Sir George Birdwood 
has inadvertently fallen in the discussion on 
Mrs. Villiers-Stuart’s paper, printed in the Journal 
of the 10th inst. It is incorrect to say that ‘‘ No 
one before Mrs. Villiers-Stuart . . . had ever written 
on the subject.” Three articles of mine on Indian 
Gardens, with plans and illustrations of the most. 
important ones, were published in the well- 
known American magazine, House and Garden, in 
November and December, 1904, and April, 1905. 
Mrs. Villiers-Stuart mentions the fact in the 


preface of her book. 
E. B. Have tt. 


OBITUARY. 


Sır Epwin DURNING - LAWRENCE, Bart.—. 
Sir Edwin Durning-Lawrence died, after a very 
brief illness, at his residence in Carlton House- 
Terrace on the 2ist inst. He had been a member: 
of the Royal Society of Arts for over forty-six 
years, having been elected in 1868. As Mr. Edwin 
Lawrence—he assumed the additional name of 
Durning on receiving his baronetcy in 1898—he. 
served as one of the Society’s treasurers from 
1871 to 1872; he was an ordinary member of the 
Council from 1873-76, a vice-president of the 
Society from 1899-1900, and again from 1900-02.. 
He occupied the chair at various meetings of the- 
Society, and also took part in discussions on. 
several occasions. 

Sir Edwin, who was born in London in 1837, 
was educated at University College School and 
University College, London. He was called to 
the bar by the Middle Temple in 1867. He ‘was 
for a short time a member of the Metropolitan 
Board of Works. In 1865 he unsuccessfully con- 
tested the division of East Berks, and later on 
Haggerston and- Burnley, but from 1895-1906 he- 
sat as Liberal-Unionist representative of Truro. 
Although he did not play a very prominent part 
in the House of Commons, Sir Edwin was known 
as a man of wide culture. In the later years of 
his life he became keenly interested in the Bacon- . 
Shakespeare controversy. He was an ardent. 
Baconian, and brought forward all his “facts” 
and “arguments” in his volume ‘Bacon is. 
Shakespeare,” which was published in 1910. A 
popular abridgment of this book was published at 
one penny under the title of “The Shakespeare 
Myth,” and no fewer than 300,000 copies 
were sold in 1912. In addition to these books, 
his principal works were “The History of Lighting 
from the Earliest Times,” and “ The Progress of a 
Century, or the Age of Iron and Steam.” 


Sr Joun Wintiam Ramspen, Bart., D.L.— 
By the death of Sir John Ramsden, which took 
place on the 15th inst. at his Buckinghamshire 
residence, Bulstvode Park, Gerrard’s Cross, the 


i 


508. 


` 


Society has lost-its third oldest member, he having 
been elected in 1854. Sir John was born at Newby 
Park, Yorkshire, in 1831, and was educated at 
Eton and Trinity College, Cambridge. He suc- 
ceeded his grandfather, the fourth baronet, in 1839, 
and on attaining his majority he came into pos- 
session of the Ramsden property, on which the 
town of Huddersfield has been built. He entered 
Parliament in 1853 as Liberal representative for 
Taunton. From 1857-59 he represented Hythe, 
and after that he sat in turn for the West Riding 
of Yorkshire, Monmouth District, the Eastern 
Division of West Riding, and the QOsgoldcross 
Division. In 1857-58 he was Under-Secretary of 
State for War. 


WILLIAM Grorce KirKaupy.— Mr. William 
George Kirkaldy died on the 10th inst. He was 
born in 1862, and was educated at University 
College School. He then served a four years’ 
apprenticeship to his father (who was practically 
the pioneer of the systematic testing of materials 
of construction), and on attaining his majority he 
entered into partnership with him, forming the 
firm of David Kirkaldy and Son, of Southwark 
Street, whose work in the testing of materials is 
widely known. 

Mr. W. G. Kirkaldy was an Associate Member 
of the Institution of Civil Engineers, a member of 
the Institution of Mechanical Engineers, of- the 
Tron and Steel Institute, of the International 
Testing Association, and of the Concrete Institute. 
He also served on the Court of the Worshipful Com- 
pany of Turners, In 1899 he was awarded the Telford 
Premium by the Institution of Civil Engineers for 
the paper on “The Effect of Wear upon Steel 
Rails,” read before the Institution in conjunction 
` with the late Sir William Roberts-Austen. 

He joined the Royal Society of Arts in 1900, and 
occasionally took part in the discussions. 


GENERAL NOTES. 


British Brewing Figures.—The number of 
barrels of beer produced in the United Kingdom 
by brewers licensed for sale during the year ended 
September 30th last was 37,078,760, and the amount 
of beer duty charged was £13,771,802. Three 
thousand eight hundred and forty-six firms or 
persons were licensed, the licence duty paid being 
£400,034. In addition there were 4,829 persons 
licensed as brewers not for sale, 821 of -these 
private brewers being liable to beer duty. There 
were 85,936 victuallers licensed, 26,939 persons 
licensed to sell beer on the premises, and 22,217 
off-licences. During the year, 651,768 barrels of a 
declared value of £2,118,379 were exported, our 
principal customers being the British East Indies, 
£453,968; Australia, £310,498; Belgium, £289,691 ; 
and the United States, £269,986. Germany took 
£46,927 worth of beer, and France £31,659. British 
beer found its way also to Algeria, which took only 
one barrel, Siam, Papua, and Paraguay. 
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TEAK CULTIVATION IN JavA.—There are at present 
upwards of 1,480,000 acres of teak forests in Java, 
according to an article in the Journal d’ Agriculture 
Tropicale, and the acreage is steadily increasing, 
as the area reafforested is two and a half times 
larger than the area felled during the same period. 
The principal conditions for profitable cultivation. 
are a fair soil of at least medium fertility, a 
minimum yearly rainfall of 40 ins., and an 
altitude not greater than 330 ft. Teak sends up 
numerous shoots from. the stool, but as the trees 
thus obtained are inferior to seedlings, this method 
of cultivation is not employed. Seeds are sown in 
rows at 3 ft. by 10 ft., and during the first year 
other crops, such as rice or ground nuts, are grown 
between the rows. The chief enemy of the young 
plantations is the alang grass (imperata arundin- 
acea), and in order to keep it down, as hoeing is 
too expensive, it is usual to sow a leguminous plant, 
leucena glauca, between the rows, This chokes 
the alang grass, and keeps thé soil clean; it also 
prevents the leaching out of the earth, enriches it 
in humus and nitrogen, and disappears when the 
cover of the forest is sufficient. The new artificial 
forests are still too young to be felled. It is 
estimated that the trees will attain a diameter of 
24 ins. at the age of 80 or 100 years. 


THE PUBLIC TrusteH.—tThe sixth annual report 
of the Public Trustee for the twelve months to 
March 31st is remarkable for the record which 
has been reached in the value of the business 
of all kinds transacted since January 1st, 1908. 
The value of the trusts, some 6,000 in number, 
which have been administered, or are now being 
administered, is given at ... £50, 674,865 
And that of certain future wills 

yet to mature, of which the 

Department has been notified, 

is estimated at ... 59,700,871 


ee E aea 


Giving a total of... £110,375,736 


While the general average of wills proved in the 
United Kingdom is £3,944 each, the average value 
of each will proved by the Public Trustee is 
£11,692, the average value of each estate held 
in trust being £8,803. These high average values 
show that the bulk of the clients of the Depart- 
ment are persons of means above the average. At 
the same time, the report draws attention to the 
services freely rendered to a very large section of 
the public, whose estates being under £2,000 in 
value are only partly remunerative on the present 
low scale of fees. These smaller estates number 
2,408 and constitute 43 per cent. of the whole 
business transacted. It is in many of these small 
cases that the Public Trustee becomes so closely 
responsible for the welfare of children, who now 
number over 900, The investments held on 
March 31st amounted to £41,918,707, as com- 
pared with £31,445,986 in the previous year. 
The largest holding, £8,244,440, is in home rail- 
ways; £6,476,539 is invested in Colonial Government 
securities and Colonial and foreign Corporation 
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stocks; the value of investments in freehold 
and leasehold property and ground-rents is 
estimated at £5,602,250, in British funds at 
£3,068,029, and in United Kingdom Corporation 
stocks at £2,536,183. The average rate of income 
earned during the past year has been—As to 
trustee investments, £3 19s. 4d. per cent.; as to 
non-trustee investments, £4 10s. 1d. per cent. 
The Public Trustee refers to the conservative 
policy pursued in making investments and to the 
fact that no step is taken without the concurrence 


` of those interested in the funds, and expresses the 


\ 


opinion that a stage has now been reached when 
this public confidence would be further safe- 
guarded and respected if some small committee of 
business men, experienced in investment work, 
was constituted to examine and report from time 
to time upon all the investments made. Attention 
is drawn to the growing tendency to place funds 
raised by public subscription in the hands of the 
Public Trustee for administration, and it is 
reported that the Titanic Fund is keeping well 
within the honorary actuary’s provision and, 
regarded as a trust estate, is, indeed, now largely 
automatic. The staff now number 370—180 men 
and 190 women—and the report urges upon the 
Lord Chancellor’s attention the advantage of pro- 
viding for it some defined constitution. The staff 
was not recruited through the ordinary Civil 
Service channels, but as the personal staff of the 
Public Trustee on a temporary and probationary 
basis, and, consequently, the office is without 
official regulations as to any settled scales of pay, 
annual increment, or pension. It is suggested 
that in such an office, capable of rendering most 
beneficent service to the State, the conditions of 
service should be so good as to attract and retain 
men of the highest character, ability and sympathy. 


VICTORIA AND ALBERT Muszvm.—A loan exhibi- 
tion of Indian paintings has been arranged in the 
Indian Section of the Victoria and Albert Museum 
(Lower Gallery, Room 4). The exhibition consists 
of more than two hundred characteristic works 
of-the New Calcutta School, generously lent by 
the Indian Society of Oriental Art, Calcutta, 
together with examples by artists of the same 
school lent by Mr. Havell and Dr. Coomaraswamy. 
In addition, Her Majesty Queen Mary has been 
graciously pleased to lend an important example 
‘of the work of Abanindro Nath Tagore, for some 
time Principal of the Calcutta School of Art and 
‘one’ of the leaders in the movement. It depicts 
Tissarakshita, Queen to King Asoka, contemplating 
the destruction of his favourite Bodhi tree. The 
New Calcutta School represents the development 
which has taken place in Indian art since 1896, 
when Mr. E. B. Havell reorganised the instruction 

given in the Calcutta School of Art on Indian lines, 
.and. brought together a representative collection of 
examples of Indian painting, sculpture and architec- 
turė'for the purpose. In addition to works by Mr. 
Tagore; there are also included in the exhibition 
‘pairifings by thirteen of his- pupils, Nanda Lal 
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Bose, the late S. N. Ganguly, and others, some 
of whom follow the traditional technique of Indian 
painters more closely than the rest. Two of them, 
Messrs. Ishwara Prasad and K. Venkatappa ‘are 
descended from families of hereditary court 
painters. Mr. Prasad, whose family were court 
painters to the ‘Nawabs of Murshidabad, Bengal, 
in the eighteenth century, was discovered by Mr. 
Havell working as a designer in Manchester pieee- 
goods for a European firm in Calcutta. He is 
now a teacher in the Calcutta School of Art. Mr. 
Gogonendra Nath Tagore, a very gifted amateur, 
who contributes to the exhibition a series of 
illustrations of the life of Chaitanya and im- 
pressionist studies in the streets of Calcutta, has 
worked entirely under the tuition of Japanese 
artists. The exhibition will remain open until 
the end of May. 


PRINTING AND ALLIED TRADES EXHIBITION.— 
The Printing and Allied Trades Exhibition to be 
opened at the Royal Agricultural Hall by ths 
Lord Mayor of London on May 18th, promisee 
to be of exceptional interest. It will be the largest 
and most representative exhibition of its kind 
ever held in any part of the world, every available 
space in the Great Hall, the Gilbey Hall, King 
Hdward’s Hall, and the galleries being occupied 
with exhibits strictly appertaining to the graphic 
arts. New machinery and appliances will be 
shown, alike interesting to the expert and the 
general public, in addition to a very fine display of 
specimens of printing by all processes, including 
photogravure. The exhibition has the support 
and patronage of the various societies associated 
with the Printing and Allied Trades, and practi- 
cally every firm of repute in the industries 
represented is co-operating to make this quad- 
rennial exhibition an unqualified success. The 
exhibition will remain open until May 30th. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS, 
Wednesday evenings, at 8 o’clock :— 

Apri 29.—C. R. Ewnock, C.E., F.R.G.S., 
“The Need for a Better Organisation of 
Eéonomic and Industrial Resources.” THE 
Rient Hon. Viscount Miner, G.C.B., 
G.C.M.G., D.C.L., LL.D., will preside. 

May 6.—A. LupLtow CLAYDEN, “Inexpensive 
Motoring.” 

May 13.—J. A. Knowzszs, “ Glass. Painting 
in Medieval and Renaissance Times.” 


INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 
May 7. — Sır James M. Dourr, K.C.SiI., 
“ The Punjab Canal Colonies.” 
May 21.—E. A. Garr, C.S.I., C.I.E., Member 


‘of the Executive Council, Bihar and Orissa, 


“The Indian Census of 1911. 
and Occupations.” 


Ethnography 


\ 
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COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o'clock :— 

APRIL 28. — CmarLES Bricur, F.R.S.E., 
M.Inst.C.E., M.I.E. E., ‘‘The Administration of 
Imperial Telegraphs.” Tae. Ricgut Hon. Sir 
Grorcek H. Rer, G.C.M.G., High Commissioner 
for the Commonwealth of Australia, will preside. 

May 25 (Monpay).—Majsor E. H. M. LEGGETT, 
R.E., D.8.0., Managing Director, British East 
Africa Corporation, ‘‘ The Economic Develop- 
ment of British East Africa and Uganda.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
Witiam Bourton, M.A., F.C.S., ‘Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. Syllabus. 


LECTURE I.—Aprit 27.—Modern developments 
in casting pottery—The casting process as applied 
to pottery-making—Its essential difference from 
the casting of metals—Its English origin—-The 
limitations of the old process—Modern German 
methods—Goertz’s patent—The increasing use of 
the “ soda” casting process—Its applicability to 
production on a large scale—Domestic hollow ware 
—Sanitary ware—Crucibles, retorts, etc. 

Lecture II.—May 4.—Modern developments 
in. tile-making—The making of tiles from clay 
dust—The hand press—The early attempts to use 
power presses, and the reasons for their failure— 
Recent revival of power presses—Their advantages 
for production on a large scale—Automatic feeding 
of the machines—The health conditions of the 
tile-maker—The new methods of dust removal 
from the air of pottery workshops. 

Lecture [II.—May 11.—Recent changes in the 
methods of firing pottery—Continuous kilns, coal- 
fired or gas-fired — Kilns with a series of fixed 
chambers—Kilns with fixed firing chambers and 
travelling goods—The changes in the construction 
of pottery works, necessitated by the new kilns— 
The conditions of success not confined to the kilns, 
but contingent upon other factors. 


Coss LEcrvurREs. 
Tuesday afternoons, at 4.30 o’clock :— 

H. PLUNKET GREENE, “The Singing of Songs 
Old and New,” Three Lectures, With vocal 
illustrations. 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 
MONDAY, APRIL 27...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 pm. (Cantor Lecture.) 
Mr. W. Burton, ‘Some Recent Developments in 
the Ceramic Industry.” (Lecture I.) 
University of London, at the London School of 
, Economics, Clare-market, W.C., 5 p.m. Dr. A. L. 
Bowley, “The Measurement of Social Phenomena.” 
(Lecture I.) 
Surveyors’ Institution, 12, Great George-street, S.W., 


7 p.m. (Junior Meeting.) Mr. H. Thorne, 
“ Jerry Building,” 
Geographical Society, Burlington-gardens, W., 


8.30 p.m. Mr. P, A. Talbot, “ The, Land of the 
Ibibios.” 


f 
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Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5 p.m. Mr. Eric B. Nathan, “ Section 72 of 
the National Insurance Act. Some other Features 
of Friendly Societies and National Insurance, 
including a Note on the Proposed Belgian National 
Insurance Act.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
8p.m. Section of Odontology. 


TUESDAY, APRIL 28...ROYAL SOCIETY OF ARTS, Jobn- 
street, Adelphi, W.C., 4.30 p.m. (Colonial Section.) 
Mr. ©. Bright, “The Administration of the 
Impérial Telegraphs.” 

Royal Institution, Albemarle-street, W.,3p.m: Dr. 
W. Wahl, “Problems of Physical Chemistry. 
Lecture II.—Structure of Matter at Low Tempera- 
tures.” 

Photographic Society, 35, Kussell-square, W.C., 
8 pm. Mr. C. Pilkington, ‘‘Chippings from 
China.” 

Civil Engineers, Institution of, Great George-street, 
S.W.,8 p.m. Annual General Meeting. 

Electrical Engineers, Institution of (Manchester 
Section), The University, Physical Laboratory, 
Manchester, 7.30 p.m. Lecture by Professor J. A. 
Fleming. 

Medicine, Royal Society of, 1, Wimpole-street, W., 
5.30 p.m. Section of Medicine. 1. Dr. E. P. 
Poulton, “ Observations on CO, in*Alveolar Air of 
Diabetics, especially in Relation to Onset of Coma, 
with Demonstration of Fridericia’s Method of 
Measuring it Clinically.” 2. Dr. F. Parkes Weber, 
(a) * Aplastic Anemia”; (6) ‘* Mutiple Superficial 
Linear Ulceration of the Stomach.” 38. Dr. J. A. 
Braxton Hicks, “A Pedunculated Intratracheal 
Tumour (Sarcoma) causing Bronchiectasis.” 


WEDNESDAY, APRIL 29..ROYAL SOCIETY -OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. iMr. C. R. 
Enock, “The Need for a Better Organisation of 
Economic and Industrial Resources.” 

Geological Society, Burlington House, W., 8 p.m. 
1. Dr. A. S. Woodward, “On the Lower Jaw 
of an Anthropoid Ape (Dryopithecus) from the 
Upper Miocene of Lérida (Spain).” 2. Dr. J. W. 
Gregory, ‘‘The Structure of the Carlisle-Solway 
Basin and the Sequence of its Permian and Triassic 
Rocks.” 

Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 5p.m. Dr. E.F. Bashford, ‘‘ The Bearings 
of Comparative and Experimental Investigation 
on the Association of Cancer with Chronic Irri- 
tation.” 


THURSDAY, APRIL 380...Economics and Political Economy, 
London School of, Clare-market, W.C., 8 p.m. 
Mr. G&G. Wallas, “The Growth and Influence of 
Political Science in America.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
The Very Rev. W. R. Inge, ‘The Last Chapter of 
Greek Philosophy: Plotinus as Philosopher, 
Religious: Teacher and Mystic.” (Lecture I.) 

Camera Club, 17,John-street, Adelphi, W.C., 8.30 p.m. 
Dr. F. O’Brien Ellison, “The Weather and the 
Camera.” 


FRIDAY, MAY 1...Royal Institution, Albemarle-street, W., 
5p.m. Annual Meeting. 
9 pm. Mr. E. F. Benson, “A Criticism of 
Critics.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 83 p.m. Mr. 8. T. Robinson, “ The Control 
and Organisation of the Engineering Profession.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
4p.m. Section of Laryngology. Annual Meeting. 
Election of Officers and Council for Session 1914-15. 
Section of Anesthetics, 8.30 p.m. Dr. G. Levy, 
‘Sudden Death under Chloroform Anesthesia.” 


SATURDAY, MAY 2,..Royal Institution, Albemarle-street, W., 
$p.m. Dr.T. E. Stanton, “Similarity of Motion 
in Fluids.” (Lecture IT.) 
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NOTICES. 


NEXT WEEK. 

Monpay, May 4th, at 8 p.m. (Cantor 
Lecture.)  Wiırrram Burton, M.A., F.C.S., 
“Some Recent Developments in the Ceramic 
Industry.” (Lecture II.) 


Wepxespay, May 6th, at 8 p.m. (Ordinary 
Meeting.) A. LupLow Craypen, Editor of the 
Automobile Engineer, “ Inexpensive Motoring.” 
ConLoneL H. C. L. Houpen, R.A., C.B., F.R.S., 
will preside. 

Taurspay, May 7th, at 4.80 p.m. (Indian 
Section.) Sır James M. Dovre, K.C.S.I., “ The 
Punjab Canal Colonies.” 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


INDIAN SECTION. 

Thursday afternoon, April 28rd; Tur Ricut 
Hon. Lorp Incucarz, G.C.M.G., K.C.S.L., 
K.C.I.E., Vice-President of the Society, in the 
chair. A paper on “The Port and City of 
Rangoon,” in the absence of the author, Mr. 
GrorGE C. Bucuanan, C.I.E., M.Inst.C.E., was 
read by Mr, C. S. Marx, M.Inst.C.E. 


The paper and discussion will be published 
in. the next number of the Journal. 


CANTOR LECTURE. 

On Monday evening, April 27th, Mr. WILLIAM 
Bourton, M.A., F.C.8., delivered the first lec- 
ture of his course on ‘Some Recent Develop- 
ments in the Ceramic Industry.” 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 


Tuesday afternoon, April 28th; Tus RicHt 
Hon. Str Georce H. Rem, G.C.M.G., High 


Commissioner for the Commonwealth of 
Australia, in the chair. A paper on ‘The 
Administration of Imperial Telegraphs” was 
read by Mr. Cuarues Bricut, F.R.S.E., 
M.Inst.C.H., M.1I.E.E. 

The paper and discussion will be published 
in a subsequent number of the Jowrnal. 


NORTH LONDON EXHIBITION 
TRUST. 

In 1865 the Committee of the North London 
Working - classes and Industrial Exhibition 
(1864) presented to the Society of Arts a sum 
of £157, the balance of the surplus from that 
Exhibition, with a view to the annual award of 
prizes for the best specimens of skilled work- 
manship exhibited at the Art Workmanship 
Competitions of the Society of Arts. The Art 
Workmanship Competitions were discontinued 
after 1870, but since that date various prizes 
have been awarded under this Trust. Prizes 
were offered to the students of the Artistic 
Crafts Department of the Northampton In- 
stitute, Clerkenwell, in 1903, and have been 
continued annually to the present time. These 
have been awarded, for the present year, as 
follows :— 

Senior Section.—Prize of £2 and a Certificate to 


Thomas Chilcott, for a Bound Book after his own 
design. ` 


Prize of £2 and a Certificate to William Georg 
Cook, for an engraved Copper Plate and a Set of 
Pencil Drawings. 

Junior Section.—Prize of £1 and a Certificate to 
Louis Chambers, for a Set of four Engraved Dies 
and Drawings. l 
The awards have been made on the recom- 

mendation of Mr. Alan S. Cole, C.B. 


The Council have sanctioned the following 
alterations in the conditions of the prizes :— 
_In lieu of the prizes announced as hitherto, 
viz. : 
First Prize, open to all Students of the North- 
ampton Institute, £3; 
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Second Prize, open only to Students under eighteen 
years of age, £2, 


the prizes in future will be awarded as follows: 

1. A prize, value £4, or prizes amounting in the 
aggregate to £4, open to all Students in the 
Artistic Crafts Department. 

2. A prize of £1, or prizes amounting in the 
aggregate to £1, open to all Students in the 
Artistic Crafts Department, not exceeding 
eighteen years of age at the time of the completion 
of the work or works. 


PROCEEDINGS OF THE SOCIETY. 


EIGHTEENTH ORDINARY MEETING. 


Wednesday, April 29th, 1914; Tue Ricur 
Hon. Viscount Miner, G.C.B., G.C.M.G., 
D.C.L., LL.D., in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Buchanan, Edward, 47, Frognal, Hampstead, N.W. 

Clark, George, 12, London-road, Kilmarnock, Scot- 
land. 

Lall, Pandit Shiam, The Agra Marble Works Co., 
Agra, India. 

Laxminarayan, Rao Sahib D., Kamptee, Central 
Provinces, India. 

Pandey, Chaturvedi Madan Mohan, Chaturbhuj 
Lime Works, Katni-Murwara, India. 

Rennie, John, Wellcroft, Helensburgh, Scotland. 

Richards, Elias, 1111, Floyd-street, Lynchburg, 
Virginia, U.S.A. 

Stewart, Alexander John, Thomas Hanbury School, 
Shanghai, China. 


The following candidates were balloted for 
and duly elected members of the Society :— 
Atkinson, Professor Alfred, Montana Agricultural 

College, Bozeman, Montana, U.S.A. 
Crane-Williams, George Harry, 103, Haradamura, 

Kobe, Japan. 
Martyn, Frederick, 

District, India. 
Venables, Harry Goward Philip, 19, Plasturton- 

gardens, Cardiff. 


Saliyamangalam, Tanjore 


The paper read was— 


“THE NEED FOR THE BETTER 
ORGANISATION OF ECONOMIC 
AND INDUSTRIAL RESOURCES. 


By C. R. Enock, C.E., F.R.G.S. 


The field of inquiry to be entered upon in this 
paper is one which concerns all classes of the 
community. The outstanding problems of life 
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to-day are its economic and industrial problems. 
We have reached a period when man’s intelli- 
gence, under Providence, has made him master 
of all the potentialities and wealth of the globe. 
But although master of these great resources 
we are without the power to apply their benefits 
adequately to the human family as a whole, or 
to approach a state of industrial equilibrium. 
The fortunate individual can command every 
advantage the earth affords, but a large part 
of the community lives in what might be termed 
an economic Sahara, where the means of life 
are chronically insufficient and precarious. 
Wealth and poverty stand in unnatural contrast, 
the cost of living increases, and strife over the 
distribution of the fruits of industry grows more 
acute. A large part of mankind is out of balance 
with its economic environment. 

The modern constructive spirit refuses to take 
a gloomy view of the world. It recognises that 
society is in a state of flux, and preserves its 
sense of proportion. We may believe that itis not 
beyond the power of society ultimately to solve 
these problems. But it may well be asked if 
the time has not come for a more intelligent 
and impartial study of their causes and remedies. 
Mankind has been at work upon its arts and 
crafts probably for more than 10,000 years, and 
some of them were almost perfected 5,000 years 
ago. Further, the conditions of economic strife 
and poverty would be comprehensible if we were 
living upon a moribund planet, whose resources 
were disappearing, but the earth’s resources are 
much more than capable of supporting its 
whole population in plenty. Whilst progress 
has been accelerated of recent times, the 
problems before us are grave and often contra- 
dictory, and much of social Tife is still semi- 
savage. There would seem to be something 
lacking in our conduct of affairs. 


A CONSTRUCTIVE SCIENCE oF LIVING. 


It is the purpose of this paper to ask if the 
fault is not largely due to the lack of a con- 
structive science of living, and whether it is 
not now possible to develop and apply such a 
science. For two centuries economic science has 
been feeling its way by academic methods, and 
it has greatly enlarged our horizon.* But we 
require of it now much more practical aid. 
Progress has been made rather by rude experi- 
ment and conflict, and by the influence of 
religion and philanthropy; and at last the 
social conscience has appeared, revealing the 


* The rise of economics as a science appears to date from 
the end of the seventeenth century. 
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ethical side of economics. The inability of 
economic science to deal with the unsettled 
social state is, we recognise, due in part to the 
defects of human nature, under which the rights 
of the individual and the community have 
always appeared to clash. Also, the growth of 
society waits on the growth of individual 
character, society being an extension of the 
individual. But it will here be submitted that 
this retardation is also due to lack of under- 
standing of our true relationship to the earth—a 
factor which does not seem to have been recog- 
nised. What we require is a real science of 
“living upon the earth,” or “human 
geography, * if it may so be termed, which 
will teach us how the more permanent economic 
adjustment or reaction of mankind to its 
environment may be brought about. To the 
absence of such a science disruptive social forces 
and waste have in great part been due, and 
history is strewn with the wrecks of civilisations. 
But in the modern intelligent community these 
adverse forces ought to disappear. All other 
sciences are highly developed, and have indeed 
outstripped the general powers of the com- 
munity in some respects. We analyse the 
elements and survey the remotest star, but we 
have not yet learned to live upon a bountiful 
earth in economic peace. Our perfected 
mechanical knowledge has taught us, among 
other things, how to fly, but we may fly over 
vast areas of human misery, to alleviate which 
no science has yet arisen. Our most pressing 
need is for those constructive methods which 
will yield the world greater economic stability 
and a better life all round; and this more 
generous and intelligent science of living, it is 
here submitted, is now considerably overdue. 


Practica METHODS. 

Granting that this be so, the question at once 
arises: What would be the principles and 
practical methods of such a science? The 
economic adjustment of mankind to its environ- 
ment will be brought about, it is here argued, 
by developing a balance between mankind and 
the resources of the globe, but with due regard 
to certain topographical laws. This neglected 
topographical factor is concerned, among other 
things, with the grouping of people in relation 
with what may be termed their “ natural radius 

* Anthropogeography, or human geography, is, of course, 
an existing branch of geography, but it is purely an observa- 
tory, rather than a constructive, study. In a paper before 
the Economic Section of the British Association in Sep- 
tember, 1913, entitled ‘‘ Human Geography and Industry- 


Planning,” the author outlined his suggestion for a con- 
structive science of living. 
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of action.” Mankind is inevitably composed of 
economic ‘tribes’; thatis, of groups of people 
whose everyday activities lie necessarily within 
a certain limited compass. This factor, which 
the operations of supply and demand will have 
to take into account if social stability is to be 
attained to, becomes sufficiently evident on an 
examination of modern industry, transport, and 
food supply, as discussed later. 

The practical working of a science of living 
would call for, first, a comprehensive and 
impartial survey of the existing conditions of 
life, together with a full stock-taking of natural 
resources and topographical potentialities. We 
should require to know exactly how the people 
of a district, region, or country live, and what 
are the resources they can dispose of. It cannot 
be said that we have ever entered upon 2 
diagnosis of life of this nature, with a construc- 
tive purpose in view. In their respective fields 
economists and geographers have acquired great 
store of scientific detail. But when we come 
to correlate economic requirements with topo- 
graphical potentialities, with the purpose of 
bringing about a balance between the two, we 
enter upon a new field of action, which will 
require its own methods. A _ constructive 
economic biology of this character would have 
something of a new outlook on the world, 
regarding it as a vast property calling for 
efficient development. 

The three principal elements in such a survey 
are, first, the abundant and in great part 
unexploited resources of the globe; second, the 
great powers of human organisation in those 
fields to which they have been applied; and, 
third, the enormous waste and contradictory 
effort existing in the social system. 


THE Eartu’s RESOURCES. 

The plenitude of natural resources is apparent 
on every hand. Not only are large areas of the 
earth’s surface lying fallow, but even in the 
most populous lands the countryside yields up 
only a portion of its capabilities, and a few 
minutes’ travel from the cities brings us to the 
open country. Fields, valleys, hills, rivers, 
moors, forests, and all topographical elements 
of this or any other country are capable of 
adding vastly more as agencies and areas in 
material, opportunity, and food production. 
From the half-empty countryside of fertile 
England to the great wilds of America, Asia or 
Africa, the resources of nature are matters 
of inspiration to the observer.* It is true 


* The author has ridden for weeks over vast fertile 
territories in South America, absolutely uninhabited. 
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that certain resources are being heavily drawn 
upon, and their conservation is necessary. In 
general terms natural resources have been 
developed upon the lines of least resistance, 
but even thus vast wealth has been produced, 
and is set forth in the factories, mines, railways 
and towns on every side. 


~ 


WASTE AND DISORGANISATION. 


But the accompanying elements of disorganisa- 
tion and waste are no matter for congratulation. 
The most serious item is the human waste. A 
large part of the population lives only half a 
` life, or puts forth only half its powers. Under 
this heading come the familiar terms of low 
wage, sweating, pauperism, over-production and 
over - competition, slum - dwellings, unemploy- 
ment, congestion of the towns and desertion 
ef the countryside, the housing problem, and 
the high*cost of living. In every community 
thousands of men and women are unable to 
make a secure livelihood, and the same prospect 
faces their children.* Yet all these people 
ought to be a valuable asset to the nation. 
But just as no country so far has learned to 
make full.use of its natural resources, so no 
nation has grasped the full value of its human 
material. Society is obliged to pay heavily 
for. its poorest class, but does not endeavour 
to organise it on a self-supporting basis. Nor 
do we possess measures sufficient to deal with 
the wastrel class. Above this depressed element 
of the poor is the increasing condition of unrest 
among the normal working population, due in 
the main to various forms of economic dis- 
organisation; and affecting all classes is the 
growing cost of living, with increasing taxation 
and cost of government. 

When we turn to the backward and coloured 
races of the globe, the problems, if less accentu- 
ated, are widespread. The outstanding feature of 
life among tropical and sub-tropical people, who 
occupy some of the largest and richest terri- 
tories, is their extreme poverty. The servile races 
in general own no form of property, and carry 
on no occupation profitable to themselves, and 
it is commonly the case that their commercial 
exploitation t by the white man is set above 


* Apart from ordinary poverty there are many concrete’ 
examples of this. For instance, according to the Dominions 
Royal Commission Blue-book, there are 100,000 lads in London 
alone engaged in ‘‘ blind-alley ” occupations. 

+ This has run to terrible extremes in some cases, as in 
the Congo and Putumayo. The author, called as a witness 
by the Select Committee of the House of Commens upon the 
Putumayo atrocities, and asked to propose a remedy for such 
conditions, advanced the necessity for the study and teach. 
ing among tropical peoples of a better science of economic 
life, or ‘human geography.” š 
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their own economic wants. Those people, upon 
whom the world is dependent for its supplies 
of cotton, coffee, sugar, rubber, cocoa and other 
matters, are in many instances little more than 
serfs and peons. Their conditions have greatly 
improved in some places, especially under the 
British flag, but in general it may be said that 
if the tropical people are to continue to serve 
the world some better gospel and science of 
living must be preached among them. In 
some cases the low economic condition is 
the cause of constant revolution. In the 
Latin-American Republics,* for example, out 
of a population of 72,000,000 people, 80 per 
cent. are illiterate, landless, and in great 
measure without occupation profitable to 
themselves; and they readily fall a prey to 
disorder. - Mexico is a terrible example of 
these conditions. 

Other forms of waste are in the too prodigal 
use of natural resources, due partly to reckless 
commercialism and selfish expenditure. Many 
articles produced are not really necessary to 
comfort or civilisation, and their manufacture 
and carriage consumes material and fuel. The 
coal and other minerals of Britain have a 
determinable and in some cases short life; and 
when exhaustion begins our manufacturing 
towns must begin to decay and our trade to 
decline. We may not be able to prevent 
ultimate exhaustion, but with the wealth 
derived could we not establish industrial life 
on a worthier and more permanent basis? A 
sudden decline in trade from any cause would 
bring about disastrous conditions of unemploy- 
ment, for which we are not prepared. 

The whole world may be surveyed in an 
analogous manner. Beautiful countries, such 
as Spain, Italy and others, send away millions 
of their people to the new world by reason of 
social disorganisationand defective land systems ; 
but the new world does not necessarily offer 
stability for them. In Argentina, partly owing 
to the land system, the high cost of living, and 
other matters,t half the number of immigrants 
emigrate again. Inall new countries immigrants 
tend to cluster into the towns. As for the old 
jands of Bible times they are as backward as 
in those remote periods—full of beggars, yet 
full of possibilities. 


*See the author's ‘‘ Republics of Central and South 
America : their Resources, Industries, Sociology and Future.” 
London: Dent and Sons. ° 

+ Out of four and a quarter million immigrants into Argen- 
tina since 1857, one and three quarter millions have re- 
emigrated, notwithstanding the enormous lands awaiting 
development. . 
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INDUSTRIAL CONDITIONS. 


A detached economic point of view thus 
yields a varicoloured survey of the world, 
inspiring in some cases, reproachful in others, 
but always appealing to our powers of organisa- 
tion. The magnitude and complexity of the 
problems might well give pause to the con- 
sideration of remedies. But there is at least 
one common field: that of industry and its 
organisation. The life of a nation is based 
upon its everyday work. The production of 
their necessaries of life is the only basis of 
livelihood for the bulk of the people, and it is 
in the better organisation of arts, crafts, and 
industries that the real science of living must 
first operate. At present industry is subject to 
various unstudied, haphazard, and extraordinary 
conditions. In the first place, the ordinary 
business or industry of a nation, as at present 
carried on, cannot absorb or occupy all the 
people of the nation—not even during times 
of greatest prosperity. In every town exists 
a large contingent of people of all trades and 
professions, and all grades of education, who 
cannot make a proper living, not from their 
fault but from lack of demand for their work. 
Secondly, however great may be the natural 
wealth of a region, or however intelligent its. 
people, it never adequately supports all its 
inhabitants. One of the richest spots in the 
world is that district of Britain between the 
Forth andthe Clyde. It possesses great iron and 
coal-fields, with the finest harbours on its two 
coasts, and grain and meat producing areas 
adjacent. It has produced vast wealth, yet 
the poor and the slums of Glasgow and Edin- 
burgh are among the worst in the world. 
This condition is not peculiar to old countries, 
for in America and the British Colonies 
slum-life and unemployment exist, sometimes 
side by side with untouched resources. A 
further condition of industry is the relatively 
low productive capacity of labour. The recent 
census of production showed that of the 7,000,000 
workers in Great Britain over 4,000,000 were 
engaged in trades yielding a net annual output 
of only £75 to £100 per head over the value of 
the material used. Other notable features of 
industry are that ordinary labour is invariably 
carried on in a repellent environment,* and 
that any form of manual work is regarded as 
derogatory by educated people. Lastly, trade 
and industry are subject to periods of depression, 
so far unexplained. 


* The .outskirts of manufacturing towns are the ugliest 
places in the world. 


‘N 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


515 


That the conditions of industry and labour 
should be elevated and rendered secure is now 
generally recognised, but the measures put 
forward by statesmen and reformers are far 
from being in agreement. The important matters 
of land tenure, fiscal policies, the minimum wage, 
and co-operation and profit-sharing are among 
the foremost of these measures, and in reality 
they all form part of a science of industry- 
planning and human geography. Their discussion 
need not be entered upon here at any length. 
The minimum wage principle seems indisputable, 
but there is also the large class of surplus and 
semi-surplus workers of all trades and professions 
to be considered. Closer settlement of the land 
is one of the most important matters, but there 
is also the problem of rendering it a profitable 
occupation. As regards fiscal policies, of “ free 
trade” and “protection,” it is very doubtful 
if, as regards the bulk of a people, one system 
can be shown to possess marked advantage over 
the other. It seems that “free trade,” whilst 
it may cheapen imported commodities, also tends 
to take away part of the occupation of the 
workers ; whilst “protection,” as at present 
understood, although it restricts foreign com- 
petition and stimulates home industries, leaves 
the way open to the operations of monopolies, 
with consequent high prices. Special examples 
of these matters exist in Great Britain and 
the United States respectively.* As regards 
co-operation as commonly understood, this 
benefits certain sections of the community. 
But, greatly extended, the benefit might. be at 
the expense of other sections. The main 
question in industry would seem to lie between 
producer and consumer, cutting across the lines 
of ordinary reform. 


INDUSTRIAL TOPOGRAPHY. 


As earlier remarked, there is one element of 
economic and industrial life which seems to 
have been neglected, namely, what is here 
termed industrial topography. To acquire 
permanent stability, industrial organisation 
will require to take this element into account. 
What is the natural topographical and economic 
unit of the community ? It is the locality or 
neighbourhood. ‘The locality is the natural 
crystallisation of humanity, so to speak—the 
native subdivision of mari-earth. Consequently 
it is the industrial unit. A theoretically perfect 
unit would embody a group of craftsmen among 
whom production balanced requirements, draw- 
ing their material from the soil of the vicinity. 


* The author has studied them in both countries. 
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In practice this does not exist, because natural 
resources are unevenly distributed. The old 
English village or manor approached it, in a 
measure. It might be impossible to attain to 
such a unit in practice, but it affords certain 
useful considerations. The life of a community 
is normally lived in its localities, and no 
developments of life or custom can alter this 
natural condition. Modern transport effects 
great changes; but the natural “radius of 
action ” is the locality. What follows then ? 
If people’s lines are cast in their localities, and 
if industry is their only basis of livelihood, 
ought not their industries, as far as physically 
possible, to exist in the locality ? 

But this is not generally the case. The 
people of a locality draw their supplies, their 
clothing, furniture, hardware, foodstuffs, ete., 
from elsewhere, often from the other end of 
the country. Manufacture is largely concentrated 
in certain towns and districts, from which 
supplies are distributed. This obeys natural 
causes in some cases, depending upon matters 
of fuel supply, material, climate and so forth. 
But to a large extent it is due to arbitrary 
circumstance and accidental growth. There is 
no physical reason why a great many of the 
articles of ordinary consumption should not be 
produced in all the places where they are to be 
consumed, so yielding their natural means of 
occupation to the inhabitants, and to some 
extent economising costs of transport and middle- 
men.* ` 


DECENTRALISATION OF INDUSTRY. 


Such considerations invite inquiry. The 
numerous non-manufacturing and small towns 
and villages undoubtedly suffer industrially from 
having neglected or having been deprived of 
their natural industries and business. They have 
lost control of their own markets and do not 
supply their own wants, with consequent los, 
of activity and profit. The condition is reflected 
in their often stagnant appearance. Their young 
men leave for busier centres, and their young 
women are left at a disadvantage. There is little 
to do beyond small shopkeeping: the sale of 
goods whose production has not added anything 
to local life. Even this suffers severely in some 
cases from the outside competition of powerfu] 
firms. Yet the right of a locality to its own 
resources and markets is a very historic right, 
and manufacturing industries at one time were 


* Decentralisation would, of course, involve in some cases 
the carriage of fuel and raw material, as against the carriage 
of finished goods. It is to be noted that the rent of factory 
sites adjacent to coal areas greatly incréases. 
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much more evenly distributed. Whilst the 
present concentration of manufacture in certain 
large towns undoubtedly possesses some advan- 
tages for such towns, increasing their size and 
wealth, it also presents disadvantages; and 
some of the gravest of social problems are due 
to the congestion of population caused thereby. 
Among the potent arguments for such centralisa- 
tion may be that it conduces to cheapness of 
manufacture, and thisisnot to beregarded lightly, 
But cheapness, even if it really be an outcome 
of the condition, which may be doubted, may 
be offset by other matters, a lesson which has 
yet to be learned.* 

It would seem, therefore, that the judicious 
decentralisation of national industries, wherever 
physically possible, is now a matter for scientific 
study and legislation. We have long since 
learned, and are still learning, the necessity for 
decentralising government, and our system of 
local government is increasingly efficient. 

The development of local industry, were it 
brought about systematically, would affect 
another important national problem — that of 
the development of agriculture and small 
holdings. At present the small producer on the 
land is at a disadvantage, in that his produce 
cannot in general stand transport charges to 
distant markets. Small holdings require local 
markets and co-operative measures for their 
success, with security of demand, such as the 
development of local activity and manufacture 
would furnish. This would seem to offer a 
natural system of co-operative interchange. 


An “‘Inpusrry PLANNING Acrt.” 


In theory such a condition would seem to be 
almost ideal, but in practice great difficulties 
would have to be overcome. An endeavour 
to control local supply and demand would 
clash with the present open competitive system. 
Certain powers would be necessary, involving 
a new departure in local government. But 
such powers, judiciously applied, might be 
beneficial. Local bodies already possess powers 
which seem to lead in that direction. Under 
the various Housing, Town-Planning, Small 
Holding and other Acts, local authorities are 
now able to exercise rights over the amenities of 
their districts, and are obliged to carry out 
certain matters regarding housing and land. 
It is reasonable to think that such powers could 
be extended to fostering and improving local 
industry, perhaps under a legislative measure 


E E ` $ A : 
* Cheapness is largely responsible for “sweating” and 
low wages and other economic defects. 
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of the nature of an “ Industry-Planning Act.” 
Such a measure would give municipal and local 
bodies certain control over local industries, 
shops and markets, and enable them to encourage 
such by regulating outside competition, and by 
some form of preference. Its operation would 
be under the central authority of the Local 
Government Board and Board of Trade, or 
conceivably of a Ministry of Industry. 

Such a measure would doubtless encounter 
some hostility, andit would have to be exercised 
judiciously, so as not to induce too sudden 
changes or raise prices, although some sacrifice 
would doubtless be involved. To prevent the 
duplication of existing evils, there would be 
reasonable powers over the construction, hygiene, 
and appearance of new factories and dwellings, 
such as the Town-Planning Act already partly 
provides for. In hundreds of localities there is 
practically a clean slate to work upon in this 
respect, and it might lead to the gradual re- 
organisation of national industry. 


LocaL DEVELOPMENT. 


But, however it may be brought about, the 
development of local industry and prosperity, 
it is here argued, will be the keynote of national 
stability. It is by those means that a more 
equable distribution of population and wealth 
could be created. There might be advantages 
for all claSses in such a development, whether 
capitalist, employer, worker or consumer, and 
it might be regarded as the natural antidote 
both to extravagant individualism and im- 
possible Socialism. The evils of over-com- 
petition and over-production might thus be 
brought under control. The primary purpose 
of local industry would be to supply local 
wants, rather than to compete with other centres 
which were similarly developing their own 
industries. But for outside trade with those 
places which could not adopt the system, and 
for foreign export, there could conceivably 
be an agreed quota of production for each 
factory which might desire to have it. 
Sufficient local competition, under mutual 
agreement, and in conjunction with the local 
regulations, would ensure reasonable prices. 
Owing to the setting up of a multiplicity of in- 
dustries in each locality, the tendency should 
be towards drawing off surplus labour from at 
present congested areas, leading to the decrease 
of unemployment and the abolition of slums. 
The ultimate principle aimed at would be so to 
balance production in the various trades that 
a surplus of workers in any one would decline. 
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This would also tend to raise the status of those 
industries not capable of decentralisation, such 
as mining, shipbuilding, etc., and to abolish 
casual labour. If all small towns, and even 
villages, were able to establish by degrees 
their own workshops and small holdings under 
such a principle, the country might perhaps in 
time be covered with a mosaic of more or less 
self-contained localities, literally engaged in 
“ minding their own business.” Whilst this 
might not be possible in all cases, out of the 
1,137 urban districts in England and Wales, 
and similar Scotch and Irish districts, the 
majority might reasonably enter upon such a 
system of local development. Study would 
determine what industries could first be de- 
centralised. As an example, Lancashire practi- 
cally monopolises the cotton-working industry 
at present, whilst Devon is non-manufacturing., 


OPPORTUNITIES FOR CAPITAL AND LABOUR. 


Such a development might offer considerable 
advantages for capital, due to the stability of 
local demand for manufactured products and 
foodstuffs, together with stability in labour 
conditions. Also the value of local property 
should increase. Profit-sharing methods might 
find a fuller scope, and the principle of the Public 
Utility Company might be more largely em- 
ployed. This has already been extensively 
used in local co-operative housing. The Public 
Works Loan Commissioners lend two-thirds 
of the necessary capital in an approved scheme, 
redeemable in instalments spread over thirty 
to forty years, at 34 to 32 per cent. interest. 
Dividends are limited to 5 per cent., but this 
does not preclude profit-sharing. 

In reality the dormant possibilities of the 
small towns and countryside form a mine of 
unexploited wealth, but capital has not yet 
realised this, nor is there any planning agency 
at work. But this condition is likely to change 
shortly, and it is important that careful planning, 
with local regulations, should be entered upon, 
to guard against the growth of commercialised 
methods without sufficient social responsibility. 
Also, the beauty of the countryside must be 
preserved.* Industrial establishments need not 
be of objectionable appearance. They might 
be of much greater interest and attraction, and 
there is great scope for improvement in this 
respect, which local industry-planning might ` 
bring about. Moreover, there might be a belt 


* The community might well be grateful to the large 
landowners for having preserved the countryside from 
jerry-builders. 
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of land around every locality, where building 
should be prohibited.” 

As regards labour, ‘there ‘might be marked 
advantages in decentralisation and local ih- 
dustrial development. It is remarkable that, 
so far, labour has apparently not considered 
this. There would seem to bè no obstacle to 
prevent labour from setting up, in conjunction 
with intelligence and capital, industries in every 
locality, on a bétter basis. 


NatrionaL Foop SUPPLY. = 


With each locality drawing as much of its 
food and other supplies as were possible from 
its own sources, due to the development of 
local agriculture, the problem of national food 
supply, whether in peace or war, should be 
simplified. For closer cultivation of the soil 
-freer access to land is necessary, but legislation 
is effecting this, and doubtless all parties will 
agree that the land must be put to its best use. 
In any circumstances, land in the future will 
have to be scientifically mapped out with a view 
to its food-producing and other potentialities, 
and this is an important part of a science of 
living and of human geography, so far seriously 
neglected. Local organisation of food supplies 
at present suffers from haphazard conditions. 
Much greater supplies of meat, cereals, fruits, 
and dairy produce might be produced. It is a 
common argument that the enormous sums 
paid for imported food, amounting to over 
£200,000,000 annually, could be greatly reduced. 
Less than a quarter of this is for wheat and flour. 
Nearly half is for meat, lard, dairy products, 
and vegetables. Among the smaller items, 
we spend £2,500,000 per annum on apples, 
whilst local orchards are neglected. Scientific 
storage of food is now possible, and this 
might be carried out in each locality, both 
against times of stress and to regulate prices. 
The dangers of a possible famine ought to be 
brought home to every parent and citizen. 
For the production of the local food supply 
surrounding areas would have to be allocated, 
and this would fall into the industry-planning 
scheme, and might lead to an organised country- 
side. 

In connection with the high price of food 
it is instructive to observe what can be done 
in catering under special circumstances. The 
London County Council contract with the 
Alexandra Trust for the feeding of necessitous 
school children is an example. The price for 
10,000 to 30,000 meals per day delivered at 
different centres was 12s. to 15s. 8d. per 100 
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meals, equal to 14d. to 2d. per meal. This was 
slightly Oyét cost price. The Panama Canal 
administration ` provided restaurants where 
white labourers obtained substantial meals at 
40 cents, or 1s. 8d., per day of three meals, and 
negro labour at 30 cents, or ls. 3d., more than 
a million medls per month being provided. The 
Supplies had all to be brought from New York. 
Under this system the formerly half-starved | 
West India negro praciically built the Canal. 
It is also noteworthy that Army bread produced 
at Aldershot under the best conditions costs 
4d. per loaf, as against the ordinary 6d. The 
lesson is in organisation for cheaper food. The 
present retail price of meat, fish, fruit, etc., in 
many localities is becoming prohibitive and 
ridiculous. 


SOCIAL ADVANTAGES. 


_ The development of local arts, crafts, and 
industries might bring about social advantages 
of a far-reaching nature. Possibly under profit- 
sharing methods manual work might cease to be 
regarded as derogatory by educated persons. 
The class of educated people without indepen- 
dent means is growing, with no corresponding 
increase of occupation, and in local crafts and 
small farming might be solved the problem of 
occupation for middle and upper class sons 
and daughters. Surely the present attitude 
towards manual work is extraordinary ? Under 
more reasonable conditions life on the land 
or in the workshop would possess considerable 
attraction, and by the occupation therein of 
educated people that pride in craftsmanship 
and alliance between arts and crafts which has 
largely been lost might be re-created. The. 
scope for woman’s work might be greatly 
enlarged by the development of local activity, 
especially in matters of food supply and clothing. 
There are many matters calling for the activity 
of women. At present there is, in general, no 
opening for educated people on the land or in 
the workshop. 

The desire for a fuller life is already evident in 
the locality, especially among the better working 
class. It is better for the intelligent artisan to 
be first in his own village than second in some 
congested town. Local associations of all kinds 
are being formed, and the local paper reflects an 
increasing activity and spirit of co-operation- 
The desire to give public service on local councils 
is growing, and local patriotism is always strong. 
“ Fair wage” and “local labour ” clauses are 
beginning to be inserted in district counci | 
contracts. There is a growing complaint, 
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moreover, by the local shopkeeper against the 
undue competition of outside firms, and by the 
taxpayer against undue road wear by heavy 
motor traffic consequent thereon, which is likely 
to take a strong course in the near future. ` It 
cannot be doubted that localities in Britain are 
awakening to their rights and possibilities, and 
the spirit might conceivably crystallise in the 
formation of local development associations, 
These would reach out for all their legitimate 
rights, resources, and amenities; they might 
work to banish all forms of poverty and monopoly 
in their midst ; to increase among labour a sense 
of duty and dignity, and to make the utmost of 
local life. In this they would be rendering the 
greatest possible service to the nation. 


_ CONTROL OF CITY GROWTH. 


The control of the growth of cities calls for 
extended powers and scientific methods. Popula- 
tion crowds in from the outside, and industries 
are established without regard to the topography 
or real requirements of the place. Many streets 
and areas in London and other cities are occupied 
by people whose small industries and shops 
would be carried on more beneficially elsewhere. 
Some of them are practically “colonies ” 
struggling against an adverse environment. 
They add little to the city as a city, except its 
mere size, often paying extortionate rents and 
helping to swell the already congested traffic. 
This is also true of many factories, which, with 
their workers, might be transplanted. The 
problems of transport and feeding in London 
have become serious, and instead of creating new 
means of bringing people into London it would 
seem advisable to seek means of keeping them 
out, by planning to establish them further afield. 
To carry great crowds of workmen by train or 
tram involves waste. 


ABOLITION OF SLUMS. 


The unrestricted growth of cities leads to the 
formation of slums. It is impossible to regard the 
existence of these debased places with tolera- 
tion. They are a disgrace to civilisation, the 
more so because in reality they are unnecessary. 
The slums cannot be attacked until a scientific 
study is made of them. We require to classify 
their inhabitants, and to see what are their 
capabilities. The remedy would then be in part 
one of decentralisation. The ill-occupied and 
casual labour should be compulsorily drawn off 
to smaller localities, conditions having been 
established first for its occupation. The slum 
areas should be rebuilt, on town-planning lines. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


519 


7 ot 


There would be ultimate sources of profit as well 
as expenditure in the work. The wastrel element 
could only be dealt with under some semi-penal 
conditions, but under such it could probably 
be rendered self-supporting. A practical study 
of these conditions ought to be entered upon 
immediately, and conceivably -it might be a 
subject for a grant from the Development Fund. 
It might be that the numerous philanthropic 
bodies dealing with the London poor could 
combine their efforts to such an end, leading 
to prevention instead of alleviation. Local 
bodies in all towns should have power 
to establish productive industrial groups, to 
deal with their own unemployed. No real 
experiment of this nature has yet been 
made, except here and there by philanthropic 
bodies; but it is a matter for national scien- 
tific effort, and for some State expenditure. 
The problem may be difficult, but it will have 
to be faced.* 


DEFECTS OF MONOCULTURE. 


From a general examination of industr 
throughout the world, it would appear that any 
form of over-centralisation is antagonistic to 
the better development of social life. Both 
monofacture and monoculture—that is, the 
devotion to one kind of crop or one kind of 
manufacture in a locality—inevitably produce a 
low standard of life, and expose both worker 
and employer to the risk of loss by fluctuation 
in prices. Instances of adverse monoculture are 
seen in all tropical plantations and mining 
districts, and of monofacture in British and other 
great centralised industries. It is in a variety 
of reciprocating industries that the best con- 
ditions of economy and social life prevail; and 
monoculture wherever possible should be supple- 
mented by polyculture. Any herding together 
of humanity carries moral and physical evils 
and dangers with it. The great plantation tends 
to produce the serf and the peon; the huge 
factory, the strike; whilst the great shop has 
its risks in great fires, and sometimes produces 
the white slave.t Small factories, shops and 
plantations are, in general, most conducive 
to a high individuality and superior social 
conditions. 


* The author has made some study of the poor quarters 
of cities in various lands. He served on an L.C.C. care 
committee in East London for a period in order to observe 
the conditions of life there. 

+ Holocausts frequently take place in the huge stores 
(especially in America), shocking the public mind with loss 
of life. Low pay in large drapery stores has been shown to 
affect white slavery. 
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THE PRINCIPLE OF SELF-SUPPLY, 

The topographical principle which it has 
been suggested might aid in the reorgani- 
sation of industry, embodying local self-help 
and self-supply, may conceivably be part of a 
natural process or law which will affect nations 
in the future. At present nations are able to 
draw supplies of food and raw material from 
each other’s shores, and to stock each other’s 
markets witň manufactured goods. But with 
the growth of populations everywhere all 
nations are beginning to absorb their own 
supplies and manufacture their own goods. This 
is notable in the case of China and Japan, where 
new ironworks, built upon the enormous 
deposits of iron and coal, are supplying the home 
demand for steel products. Many cotton- 
producing countries, such as Brazil and other 
Latin-American lands, have established their 
own mills; and as to India, it imports cotton 
goods largely to the detriment of nativeindustry ; 
just as it exports wheat which ought to be 
stored against times of famine. The United 
States, which until recently exported meat and 
other foods, now import them, and the same 
condition is growing in Germany and elsewhere. 
The great supplies of meat from Argentina will 
probably be consumed in South America before 
the middle of the century, and in Canada mixed 
farming will replace the extensive wheat- 
growing for export. There is a tendency among 
all nations to import more food, and to lower 
their “ tariffs’ for the purpose. But where, in 
the final stage, is the food to come from? The 
reply is that much closer domestic cultivation 
will be necessary. 


COMMERCE AND WAR. 


Methods of industrial development are likely 
to affect international questions concerning 
peace and war. Nations of congested manufac- 
turing people require an outlet for their wares, 
and as world-markets close up they may be 
led into conflict for predominance. 'There are 
already indications of such developments. 
Strife may also be brought about for the posses- 
sion of oversea food-producing areas. At present 
business transactions between nations are 
instanced as a species of safeguard against war— 
that war “ would not pay.” But there must 
come a time when such interchange will be 
greatly curtailed. Then it may be that the 
best safeguard against conflict will be in the 
full development by nations of their home 
resources and domestic prosperity. If the 
poverty of the soldier-producing class can be 
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eliminated, the supply of soldiers would be likely 
to decrease alt round, and this might be-as 
potent a factor for peace as it is argued is the 
interdependence of international financiers. 

These considerations do not hinder the fullest 
legitimate extension of oversea commerce, and 
the methods of this call for much more intensive 
organisation in Britain if foreign competition 
is to be met. British traders are continually 
accused in Consular Reports and elsewhere of a 
lack of organisation in this respect.* 


BRITISH IMPERIAL RESOURCES. 


Great Britain is fortunate in having under her 
direct control enormous areas of land, in the 
Crown Colonies and Protectorates, capable of 
yielding a great variety of food-products and 
material of manufacture. The ordinary British 
citizen has perhaps but little idea of the value 
of these possessions, nor can it be said that 
the British taxpayer and housewife derive the 
benefit from them which it is conceivable they 
might enjoy. Although the price of food rises, 
there are enormous areas of rich land lying 
uncultivated in our tropical and sub-tropical 
possessions. ‘The British table draws only a 
fiftht of the value of our imported coffee, cocoa, 
and sugar from them, commodities for which 
we pay a total of £33,000,000 per annum. It 
is true that these imports are increasing. Of 
£2,000,000 spent annually on bananas only a 
few thousand pounds go to our Colonies.{ 
Cotton-growing is now being encouraged in the 
vast Sudan, as a source of supply for British 
factories; and other valuable materials of 
manufacture are imported or available from 
our tropical possessions. There might possibly 
be a field for development of these possessions 
in the production of foodstuffs and materials 
under some form of co-operation on a large 
scale between the British consumer and 
capitalist, which might be a source of profit 
to both, and to the native labourer of those 
regions, who has first call upon their resources. § 

To the Imperialist the subject of greater 
economic co-operation with our self-governing 
Colonies is always of interest. Whilst Imperial 
union is not to be judged only by material 
~+ A “British Imperial Council of Commerce ” was formed 
last year. 

+ For 1912: Coffee, 115,800 cwts. ; cocoa, 36,517,000 lbs. ; 
sugar, 2,154,000 cwts. ; 

t The West India banana trade has fallen off. 

§ It is conceivable that some form of public utility or 
co-operative companies of an Imperial character on a vast 
scale might be established, in which every British house- 
wife or consumer were a “shareholder,” the ‘‘ shares” being 


allotted without cash payment on the undertaking to 


purchase the commodities produced. ; 
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benefits, such union would undoubtedly be 
_ stronger if some greater measure of advantage 
accrued to the taxpayer and the great working- 
class element of Britain therefrom. At present 
the Colonies draw off elements of our population 
that in part we require at home, but it has not 
occurred to them to assist us in raising the 
standard of life of the poor town element which 
they refuse. There might be some room here 
for Imperial co-operative work. Further, it is 
noteworthy that in the rush for settling the rich 
Dominion lands by emigrants from all parts 
of the world, apparently no areas are being 
reserved for the British colonist of the future.* 
Might it not be practicable for county councils 
to acquire tracts of such land, which in some 
cases still stand at almost nominal prices ? 


THE DEVELOPMENT oF BRITAIN. 


The more intensive development of our own 
islands and their people and resources will offer 
a field of vast interest and profit when we can 
bring to bear upon it more scientific planning 
and financial enterprise. Their potentialities on 
every hand call for more intelligent activity, 
and a willing country population—perhaps the 
best in the world—is ready to co-operate. The 
closer cultivation of the soil and the develop- 
ment of all the natural forces of the land ought 
to be matters of much greater enterprise and 
profit. The revival of local activity is every- 
where necessary. At present rural districts are 
starved for lack of enterprise, and often present 
a dilapidated appearance. Country life will 
attract a virile and cultured population if 
conditions and amenities can be improved. If 
it be possible to make local agriculture and local 
manufacture reciprocal and complementary to 
each other, the scope of work and industry in 
all branches would be vastly increased. For the 
engineer, development of transport, of water- 
power, wind-power, irrigation for agriculture 
in times of drought, the much more efficient 
drainage of the land, and other matters, are 
requisite, and it is everywhere in evidence that 
greater intelligence is called for in the regimen 
of the countryside. 

In the fuller development of Britain a more 
generous attitude on the part of capital is 
necessary. The business spirit lacks imagination, 
and is not sufficiently far-seeing. Much is heard 


* In a paper read before this Society on ‘Imperial 
Colonial Development,” in February, 1910, the author 
advanced the suggestion that every British town should 
acquire, by free grant or purchase at the ruling low price, 
a good tract of fertile colonial territory for purposes of 
development. The proposal was widely commented upon. 
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at the present time about efficiency in business, 
but if more goods are to be sold the purchasing 
power of the people must be increased, by 
means of a wider prosperity. There is a great 
unexploited market within the country itself 
in this respect. A vast number of articles are 
produced which people are too poor to buy. 
The spirit of competition is keener than the 
constructive spirit. There are methods by which 
financiers, if they displayed greater ingenuity, 
could greatly benefit the community, with profit 
to themselves. It is not necessarily enterprise 
that is lacking, for millions of pounds are lost 
jn ill-judged enterprises at home and abroad. 
Further, investors will learn in the future that 
it will pay them to take greater sociological 
interest in the people who yield them their 
dividends. A casein point is the Latin-American 
republics, where British capital of 1,000 million 


~ pounds is invested, and to a certain extent 


~ 


endangered by growing discontent in those 
countries. The great profits made by bankers 
and others at home and abroad should enable 
a broader constructive financial spirit and policy 
to be entered upon, and this would tend both 
to earn the goodwill of labour and to encourage 
its sense of duty and co-operation. 

All history shows the economic errors made 
by those in whose power lie wealth and influence, 
and urges a broader use of national life and 
potentialities. Sacred history is full of references 
to these matters of waste, monopoly, and 
disorganisation concerning land, industry, and 
the poor, which might have been written to-day. 
It might be said that in every chapter of the 
Bible there are wise exhortations urging mankind 
towards a true study of human geography. 


CONCLUSION. 


In conclusion, the main argument of this 
address is for the development of a practical 
science of economic life, both national and 
world-wide in its scope. Just as medicine, 
geography, and other sciences are studied and 
taught all over the world, so might the true 
methods of life for the body-politic be taught. 
The problems of industry and of all economic 
questions in relation therewith, both from 
their theoretical and practical side, together 
with those concerning the conservation and 
development of natural resources, would seem 
to require some seat of learning and experiment, 
whose work would influence both nation and 
government. Such work would extend to the 
backward and tropical races, to study and en- 
courage higher methods of life and industry 


= -_ 


522 JOURNAL OF THE 


\ 


- -among them, as far as political conditions would 
permit.* A movement of this nature might 
appeal impartially to the economic talent of 
the times, and conceivably would merit govern- 
mental and public support. So far, we have 
‘no institution devoted to economic geography 
and industrial science, although the field is 
partly covered in certain aspects. f 

Such a science, in practice, might, be of 
profound interest. Its teaching should appeal 
to the constructive and co-operative instinct of 
society, which is in reality stronger than the 
antagonistic instinct. The power of organised 
endeavour is seen in the explorer, the soldier, 
the meanest labourer, when something of mutual 
benefit and honour is to be done. Whether from 
motives of humanity, or a sense of order, or 
from self-preservation, a better organisation 
of economic and industrial resources is now 
necessary. Some of our activities seem to have 
reached a halting-point. Half of society is 
sated, and the other half rebellious. Industry, 
art, and literature are losing their interest and 
vigour. We require a new outlook and motive 
—that of the cultivation of humanity and the 
uplifting of industry. We know that civilisation 
rests on an economic basis; we believe that a 
much better and nobler social state is attainable ; 
and we think that we could, by methods within 
the range of common-sense and practicability, 
hasten this attainment in our own day. 


DISCUSSION. 


Tr CHARMAN (The Right Hon. Viscount Milner, 
G.C.B., G.C.M.G., D.0.L., LL.D.) observed that, 
while he was undesirous of appearing in the 
character of a critic, he was compelled to think 
that the author had started so many subjects 
that adequate discussion of even a large proportion 
of them was impracticable. He was himself 
speaking without preparation, a practice which 
often led to undue extension, somewhat on the 
lines of the eminent literary authority who 
begged to be excused for the length of a certain 
letter he had written on the grounds that he 
had not had time for a short communication. 

-Without pre-consideration it was difficult to 
condense. He would not attempt to follow the 
lecturer for even a small part of the distance 
_ covered by the paper. It was, in fact, not until 
toward the close of the paper that he (the 
speaker) had found matter upon which he could 


* Itis a noteworthy fact that religious missionary work 
has been most successful when its economic side has been 
accentuated. 
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speak with any authority, namely, the question 
of the organisation of the economic resources , 
of the British Empire regarded as a whole. 
Consideration of that matter would assist in 
the. formation of one branch of the science 
which the author had foreshadowed. The 
speaker had always been puzzled by the languid 
interest in the economic potentialities uf Great 
Britain manifested in quarters where keen interest 
might have been expected. He had elsewhere 
remarked upon the American critic’s view that the 
British Empire was a ‘first-rate business propo- 
sition’? ; but apparently this-view appealed much 
less to the people of this country, particularly the ` 
working-classes, who, as his lordship held, were the 
persons most deeply concerned. Upon one point, 
affecting the self-governing portion of the Empire, 
he had always been insistent and intended to be so 
still. The question was whether, as between this 
country and the Dominions abroad, there might not 
be greater mutual aid. Man-power was lacking 
in the Dominions, whereas the difficulty in this 
country was due to an excess of that power. He 
agreed with Mr. Enock in thinking that there was 
no absolute reason in the nature of things why all 
the people in this country should not find a satis- 
factory and adequate living in one part or another of 
the Empire. The means, however, of making these 
islands support forty or fifty millions of people under 
reasonable conditions of human existence had not, 
apparently, been discovered. That statement was 
doubtless far-reaching. He firmly believed that 
much of the misery of the civilised world could be 
attributed to defective organisation. Mr. Enock 
had been prolific in suggestions for the ameliora- 
tion of social conditions. With many of those 
suggestions the speaker could agree, notwithstanding 
that their tendency was towards socialism. What, 
however, he would urge in this connection was that 
there was not at present available the necessary 
power or the necessary character to carry such 
suggestions into effect. He was not so much 
alarmed at the physical difficulties; he was 
appalled by the amount of administration and 
government involved. When he considered the 
difficulties which seemed to be inherent in the 
handling of subjects reserved by common consent 
for governments, he entertained fears for any 
scheme of improvements likely to bring the 
whole of life within the sphere of public 
administration. He believed in the possibility 
of social amelioration. The enormous number 
of mistakes made, the immense waste which 
existed in human and other material, were 
only too obvious. Nevertheless, in a consider- 
ation of the means required to prevent this 
waste and these mistakes he found himself 
surrounded by a network of administrative 
machinery. Seemingly, only a small percentage 
of the things that called for attention was dealt 
with ; as he had said, the power did not exist for 
so much administrative machinery, and the work 
desired could not be done. Vast tracts of 
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the Empire were but partially developed and 
needed population; in fact, in some cases, 
they might not-be safe from foreign attack, 
owing to being sparsely peopled. One of the 
first conditions of Imperial statesmanship was 
to organise the transfer of the surplus population 
to such parts of the self-governing Dominions 
as the people-could live in. This would not 
be expatriation, inasmuch as they would he 
under their own flag and among those who spoke 
their language and shared their traditions and 
ideals. Of course, the colonies did not want 
the -worst part of the population, nor did this 
country desire to lose the best. It was a 
matter of common experience that, under 
unfavourable conditions, deterioration took place 
in young people during the years of adoles- 
ence, and much good material, capable of proper 
development in many directions,. became, under 
bad conditions, incapable of such development. 
He ventured therefore to suggest that boys and 
girls should begin their migration in early youth, 
before the process of demoralisation in unsuitable 
circumstances had time to take effect. Such 
a migration in early youth, under proper super- 
vision, and to homes in which they would 
be trained and familiarised with the special con- 
ditions of the countries in which they were to live, 
would, if carried out on a large scale, probably 
remove many of the difficulties at present incidental 
to the transfer of population from one part of 
the Empire to another. His lordship next 
referred to the ‘dependent empire,’ and its 
economic importance in the general system, an 
importance which, although great, was not fully 
understood. Under the term “ dependent empire,” 
he alluded to our tropical possessions other than 
India, which, for certain reasons, stood apart ; such 
possessions as those in Africa, the West Indies, and 
the Malay States. As a whole, the economic pro- 
ducts of the “ dependent empire” were curiously 
essential to this country, and to all the other 
great countries of the temperate zone; we were 
increasingly dependent upon the quarters under 
consideration for the raw materials of our 
own greatest industries. Competition -and 
rivalry, not necessarily warlike, among Huropean 
nations tended to consist in getting hold of 
the largest share in the countries which pro- 
duced raw materials. With regard to cotton, for 
instance, a new chapter in Imperial development 
and the economic organisation of the world was 
‘commenced when the British Government recog- 
nised the necessity of providing, if possible, the 
cotton which Lancashire required from within the 
Empire; and the extension of the principle to 
other great industries would be epoch-making in 
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the economic development of the world and . 


our own history. A great prejudice existed 
against the development of our tropical posses- 
sions on the ground that such a course was 2 
mere capitalistic exploitation of their resources ; 
that nothing resulted.but the enrichment of a 
few people already.too rich; and that most of the 
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people in this country had no interests involved. 
He would ask, in that relation, whether Lancashire 
was interested in raw cotton, whether the poor 
of the country had no interest in cocoa, or in the 
animal and vegetable oils which played so large a 
part in. food supply and in industry? While 
there were many points in Mr. Hnock’s paper upon 
which the speaker would reserve judgment, there 
were many upon which he agreed. To refer toa 
somewhat domestic question,- the author had 
seemed to think the centralisation of industry, 
which had proceeded so vigorously during the past 
century, might be reversed, and that a return 
might be made to the older economic conditions, 
under which each district was more or less 
a self-contained economic unit. While he doubted 
such a complete reversal of history, it was obvious 
that centralisation had been checked, and that 
it was easier at present to spread industries fairly 
widely over the country than it was fifty years ago, 
the increased facilities for communication and the 
substitution of electricity for other forms of power, 
being, among other things, factors. Within the_ 
next fifty years it was probable that our industries 
would be conducted in groups of factories more 
widely spread over the country than was the 
case now, to the advantage, physical and moral, 
of the nation. Personally, the prospect caused 
him some anxiety. Would any country districts be 
left? Desirable as the spread of industry might 
be, he could see no necessity for the ruin of the 
countryside in the present-day fashion. With 
proper regulation the industries could be more 
scattered, and factories could quite well be started 
wherever they were economically possible with- 
out destroying the countryside. He could see 
no adequate reason why industrial buildings 
should be as hideous as they were, or cottages in 
their vicinity so repulsive in appearance. Again, 
there was no reason, beyond defective organisation, 
why the outskirts of industrial districts should be 
so dirty or so néglected as they were. The real 
difficulty was in the fact that while hundreds of 
laws might be passed, human energy and wisdom 
would be unequal to the task of working them. A 
good deal might be done, however, if the “ con- 
servation policy” of the United States could be 
carried out by voluntary organisations in particular 
localities. Voluntary control or development 
commissions might effect much. Lord Milner 
concluded his remarks by proposing a vote of 
thanks to the author for his paper. 


The vote of thanks having been carried unani- 
mously, 


Mr. Enock remarked that the main purpose 
of the paper had been to advocate the necessity 


of studying, from a scientific standpoint, the 


matters with which it dealt. The subject, 
he agreed, was almost too large a one, but 
his contention remained—that all the matters 
covered had a common basis in the organi- 
sation of industry. Provided the industries could 
be better organised, he submitted that many 
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of the existing economic problems would begin to 
disappear. Lord Milner, he thought, supported, 
at least in principle, the speaker’s argument that 
the organisation of industries could be effected 
by decentralisation, so re-creating vigorous life in 
particular localities. He certainly did not believe 
that the industries of the country must be 
scattered in comparatively few towns whilst 
many hundreds of country towns and villages 
remained dormant. The inhabitants of country 
districts were likely, in the future, to raise the 
question of a greater share for themselves in 
national prosperity. A difficulty which | existed 
was the confusion in the minds of people between 
organisation and socialism; but he could not see 
that organisation was allied, in an objectionable 
sense, with socialism; his intention had been 
to put it forward as a science, and he had 
no bias in any direction. The speaker had not 
been able to go, at any length, into colonial 
development, but what he had said in that connec- 
tion had been supported by Lord Milner’s remarks. 
All, he thought, should endeavour to arouse keener 
interest in the great possibilities of the Crown 
Colonies in the matter of food supply and material, 
which, as Lord Milner had pointed out, were a 
great business asset and essential to the life of the 
people of this country. Something, too, of con- 
siderable worth would be accomplished if the 
interest of the British working-man could be 
awakened, and it could be shown to him how 
immense was the value of the British possessions 


and how it was possible for him to share in that 
value. 


INTERNATIONAL ADVERTISING 
EXHIBITION. 


During the last few years the art of advertising 
has made enormous strides. Even the War Office, 
that most conservative of Government institutions, 
has initiated an advertisement campaign on the 
most modern lines. At the present moment a bill 
is before Parliament empowering the municipal 
authorities of health and holiday resorts to spend 
money out of the rates on advertising. Of Govern- 
ments that advertise the resources and attractions 
of their countries to the immigrant and the 
capitalist, Canada and Australia need only be 
cited, though mention might also be made of the 
South American Republics, Japan and the Russian 
Empire. 

As for the merchant and manufacturer, they are 
advertising not only more, but with greater in- 
genuity and precision than ever. This is illus- 
trated by the International Advertising Exhibition 
held this week at the Holland Park Skating Rink, W. 
Organised by the Advertising World, its appeal is 
primarily to the expert and the business man, 
though at the same time it has a larger public 
interest. It gains also, rather than loses, from 
the fact that it is compact and concise. It is 
true, also, to its description as “International,” 
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for it illustrates the methods of, and opportunities 
for, advertising not only in Britain and America, 
but also on the Continent of Europe, in Japan, 
China and the Far Hast. 

The result is an exhibition of great interest and 
real practical value, from the opportunities it 
affords for comparing the methods of advertise- 
ment in various countries. This is well seen in 
the collection of posters. It is unnecessary to 
remark on the advance of the art of the hoardings 
in recent years, but it is interesting to note the 
characteristic primness, the “ tightness ”—as an 
artist would say—of the English posters. They 
contrast strongly with the freedom in drawing 
and softness in colour of the Italian and French 
designers or the touch of the consciously bizarre 
and brutal in the German examples. Each school 
is markedly national. For sheer artistic beauty 
the palm must be awarded to the posters by 


- Ricordi of Milan. 


Of the making of novelties for advertising pur- 
poses there is apparently no end. There are shown 
illuminated and flashing signs in every variety, 
including the automatic display of placards in 
rotation which are becoming so popular. Among 
many moving models may be mentioned the 
Scenograph, which shows a scene in perspective, 
with railway trains or boats in motion, people 
walking to and fro, while at intervals the lights 
automatically change to sunset, moonlight, and 
night in turn. There are show-cards in endless 
variety designed for or adaptable to keeping the 
name or merits of any article before the public 
eye. There are miniature models of the thing 
advertised to be given away as mementoes. 

Of less spectacular, but not less business interest 
to the advertiser are the stands of leading 
European, Trans-Atlantic, and Asiatic newspapers. 
Notable also are the agencies specialising in adver- 
tising for certain countries, as Norway, Russia, 
China, and Japan. British merchants seem to be 
escaping the reproach that they refuse to adapt 
their methods to those of their foreign customers, 
for there are to be seen a large collection of 
advertisements of British goods as published, say, 
in Russian or Japanese papers, duly set out in the 
language and idiom of the country and illustrated 
by native artists. This work of translation and 
adaptation is now a speciality of several firms. 

Here again the exhibition affords an interesting 
study in national characteristics as reflected by 
the English and Japanese versions of the same 
advertisement. Incidentally, it is flattering to 
learn that British goods are held in such high 
esteem in Russia and Japan that the advertise- 
ments for those countries must retain something 
of the truly British savour, and not lose all signs 
of their nativity in translation. The same remark 
applies also to China, which presents a vast and 
practically untouched field for the British manu- 
facturer who makes his goods known to the 
Chinese by advertisement. In these days of 
awakening, everything new is seized eagerly in 
China—even advertisements. (Parenthetically, 
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the student of sociology may note that since the 
prohibition of opium smoking, the Chinese have 
taken to alcohol as a stimulant in default, and 
there is a rapidly growing importation of spirits 
and port wine.) 

From even a cursory study of these contrasts 
and comparisons in advertising as it appeals to 
various nations, the merchant and manufacturer 
may learn much for the increase of his trade. 
Hitherto a cardinal feature of the British com- 
mercial attitude of ‘‘ Buy my goods or leave them” 
has been his failure to make his goods known by 
advertising them in the country where he seeks a 
market. It is a mistake which the German has 
not made in Russia, nor is making in China, 
with its population of one-fifth of mankind as 
potential customers. This first International 
Advertising Exhibition does much to show ways 
and means of securing new markets for British 
trade. 


RAILWAY CONNECTION BETWEEN 
INDIA AND CEYLON. 


The opening of the Indo-Ceylon Railway, forming 
the long-contemplated connection between the 
two countries, was carried out at Dhanushkodi on 
February 24th in the presence of the Governors 
of Madras and Ceylon, two neighbouring Rajas, 
and a large company of notabilities. The project 
itself dates back from mythological times, for it 
presented itself to Rama when he determined to 
invade Ceylon to recover his consort, Sita, who 
had been carried away by Ravan, the demon king 
of Ceylon. On reaching Dhanushkodi, Rama, 
finding his passage barred by the ocean, sent for 
his minister of public works and directed him to 
build a bridge across the sea. Nala, the minister, 
passed on the order to Hanuman, his chief engineer, 
who turned on an army of monkeys to the work, 
and, according to the legend, in the incredibly 
short space of five days a causeway was constructed 
from India to Ceylon, which enabled Rama to 
complete his journey and recover his queen. On 
his return from Ceylon Rama founded several 
temples in gratitude to the gods on the island, 
which was called Ramesvaram, after himself, and 
great sanctity has ever since attached to the 
locality, to which pilgrimages are still made. It 
was in 1876 that steps were taken towards opening 
the desired route, but it was not till 1894 that 
definite action was set on foot, and, after various 
surveys and estimates had been prepared, the 
Ceylon Government on their part undertook to 
extend their system of railways to Talaimannar, 
at the end of the Island of Manaar, and to provide 
piers on either side of Talaimannar Point. On the 
Indian side, after much discussion, it was decided 
to build a viaduct across Palk Strait, with a 
Scherzer rolling lift bridge over the Pamban 
Pass, and to run a service of ferry steamers 
between Dhanushkodi and Talaimannar. A pier 
has been- provided .on either side of Dhanushkodi 
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Point, so as to allow of the steamers changing 
over from one side of Adam’s Bridge to the other, 
according to the monsoon prevailing from the 
north-east or south-west, as the case may be. 
Similar piers have been provided at Talaimannar. 
The viaduct at Dhanushkodi, which is constructed 
for a single-track line on the metre gauge is 6,776 ft. 
long, and consists of 145 spans with openings from 
40 to 44 ft. in width. It is interesting to note 
that the viaduct is built entirely on the identical 
causeway which Rama’s monkey friends are 
credited with having constructed thousands of 
years ago. The whole cost of the project on the 
Indian side, including the viaduct and the Scherzer 
bridge, the railway line from Ramesvaram to 
Dhanushkodi, the piers at the last place, and the 
steamers, has amounted approximately to seventy 
lacs of rupees, or £466,666. 


ENGINEERING NOTES. 


Bonus for Oil in Australia.—The rush for the 
new fuel in all parts of the world is illus- 
trated by the bonus which has been offered by 
the Government of South Australia of £5,000 to 
the discoverer of a bore in the State producing 
100,000 gallons of crude petroleum, containing not 
less than 90 per cent. of products obtainable by 
distillation. The oil, which must be reduced in 
the State, must be stored in the neighbourhood 
until the whole 100,000 gallons have been accumu- 
lated. The Government will require samples of 
the strata passed through by the bores, taken at 
every 50 ft. sunk, and a certificate from the 
Government analyst showing analysis of the oil. 


Road-paving Machine.—A steam machine has 
been recently subjected to a long test on a con- 
crete road in Ohio, in connection with the process 
with which liquid asphalt and other ingredients are 
mixed cold, with sand and stone, and spread on 
the road. The machine has acapacity of 20 cubic ft. 
of material that has not been mixed, or of 15 cubic ft. 
of mixed concrete. The loading skip is 8 ft. wide, 
permitting three wheelbarrows to be emptied at 
once. The engine is placed in the centre, and the 
boiler is underslung. The loading skip has a very 
wide nose, so that it discharges into the mixer 
quickly, and without any tendency to clogging. 
The distributing spout is 15 ft. long, and is equipped 
with blades. As it revolves, it continues mixing 
the batch up to the point where it is discharged 
into the street. The machine will handle three 
batches at the same time. While one batch is 
being loaded into the skip another is being mixed 
in the drum, and the third is being discharged 
from the distributor. All the levers are grouped 
in one place, so that the engineer has complete 
control of the machine, which is equipped with 
steering wheel, forward and reverse traction 
mechanism, and compensating gears similar to 
those used in a motor-car, The best performance 
of one of these machines was the laying of 1,142 
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square yards of 5 ins. base in less than -fiye hours, 
at a cost of 3°7 cents per yard, with twenty-three 
men, but several other machines have nearly 
equalled this record. 


Railway Extension in German Hast Africa.— 
The Germans are pushing forward with great 
activity in their territory in East Africa, and the 
progress by other European -nations is very 
vigorous. According to the original project, 
Taborah, which is 530 miles from Dar-es-Salaam, 
the German East African port, was expected to 
have been reached on July 1st, but the rails 
actually reached that town on February 26th, 
1912. The River Mlagarassi was reached in Feb- 
ruary last, and the whole length of the line to 
Kigoma, on Lake Tanganyika, is now practically 
open, the cost being about £6,500 per mile. The 
line is a single one of one-metre gauge, and there 
are forty stations between Dar-es-Salaam and 
Taborah. 


Electrification of Suburban Railways. — The 
financial improvement which is to be expected 
when converting a railway from steam to electric 
traction will depend, not only upon the price at 
which electrical energy can be obtained, but upon 
the economical utilisation of the current. Suburban 
trains requiring high acceleration with frequent 
stops, are usually driven by direct-current series 
motors, giving only two economical speeds—when 
connected in series and in parallel respectively ; 
whilst for starting, and obtaining intermediate 
speeds, wasteful resistances are inserted in the 
circuit. Moreover, the train has no sooner attained 
full speed than the next station is reached, and 
the energy stored in thé train is wasted on the 
brakes. The cantrol of the motors by means of a 
motor-generator, preferably of the motor-booster 
type, which only deals with half the power, offers 
a solution, for by this means the control is 
economical at all speeds, and the train is always 
brought to a rest by causing the motors to re- 
generate, thus returning to the supply mains 
nearly all the stored energy: An experiment on 
these lines with a multiple-unit train has recently 
been carried out on the Paris Metropolitan Rail- 
way. A train, having a motor-car fitted with the 
ordinary series parallel equipment at one end, and 
a motor-car fitted with booster control at the other 
end, was sent or the same route many times, 
the train being drawn by the series parallel car 
and the booster car alternately. On averaging 
the units consumed during the trials it was found 
that when the series parallel equipment was used, 
the train took 25 per cent. more units per train 
mile than when the booster control was in opera- 
tion. Thus, if the booster system were adopted 
throughout the Paris Metropolitan Railway, an 
annual saving of £40,000 is estimated, even on the 
basis of current at the low price of 4d. per unit. 
The additional weight, due to a motor generator, 
only represents about 3 per cent. on the total 
weight of the train. The extra cost is probably 
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fully counterbalanced by the saving in feeder 
cables and generating plant. Finally, the iron 
dust, many tons of which are being thrown from 
the brake shoes over the track and insulated would 
be eliminated. 


Water Conservation Scheme for the Lower Murray, 
Australia.—The Murray and its tributaries are 
subject to dry seasons, when they are reduced to 
a series of waterholes, hindering the development 
of navigation and irrigation. The three riparian 
States, New South Wales,. Victoria, and South 
Australia, have in varying degrees carried out 
irrigation works, and consequently there has been 
much dispute as to rights, and, legally speaking, 
the first-named State originally obtained a right 
to the waters of the whole of the Murray in its 
upper parts. The Federal Government and the 
three interested States have now agreed upon a 
comprehensive blocking and storage scheme, which 
will convert the Murray into a great water high- 
way for 1,000 miles up from the mouth, and for 
improving the Darling and Murrumbidgee for 
several hundred miles. These rivers drain an area 
of 414,000 square miles, from the plains of the 
Queensland border to the snow-capped peaks of 
the Victorian Alps. The Murray ends miserably 
in a swampy lake, only a small amount of fresh 
water flowing over a sand bar into the ocean, and 
to complete their scheme it was proposed to con- 
struct a harbour at Goolwaa, at a cost of about 
£530,000. This new port on the southern coast 
of Australia should ultimately rival even Sydney 
when the enormous cargoes of wool and wheat are 
borne down the Murray. 


New Electric Plant for Manchester.—The Elec- 
tricity Committee for Manchester accepted recently 
the tender of Messrs. James Howden & Co., Ltd., 
of Glasgow, for a new 15,000 kilowat unit, with 
Messrs. Siemens as sub-contractors for the alter- 
nator, and Messrs. Richardsons, Westgarth, for 
the condensing plant. The main turbine will be 
of the Howden-Zoelly pure impulse type, with 
fourteen wheels, designed to work with a steam 
pressure of 200 lbs., superheat 200° F., and vacuum 
274 ins. The speed will be 1,000 revolutions 
per minute. The main alternator will be of the 
totally enclosed type, embodying all the recent 
improvements in design introduced by Messrs. 
Siemens. The ventilating air will be supplied by 
fans on the motor, as well as by an external 
blower, and will be filtered by the standard method 
adopted at Manchester on all the large turbo- 
alternators, being taken in and exhausted from the 
top half of the stator frame. The rotor will be of 
the solid type, cylindrically wound. The main 
condenser will be of the Contrafio design, and the 
circulating pumps will be of the Rateau type, and 
in duplicate, both sets being driven by steam 
turbine. The turbine and alternator weigh 250 
tons, and, including the condensing plant, the 
total weight will be approximately 350 tons. 
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CORRESPONDENCE. 


INDIAN WATER GARDENS. 


I am moved to make the following remarks, some 
in emendation and some in augmentation of items 
of the discussion on Mrs. Villiers-Stuart’s memor- 
able paper on “ Indian Water Gardens,” published: 
in the Journal of the Royal Society of Arts of the 
10th inst. 


I.—Where I wrote ‘“‘the temple of Artemis at 
Samos,” L- ought to have written “at Ephesus” 
(Acts xix. 24, 27-8, and 35]. 


II.—I was greatly interested in what was said 
of the legendary Arabian King Shaddad by the 
Mirza Ali Abbas Baig, C.S.I., Member of the 
Council of the Secretary of State for India. It 
was quite new to me, or had been altogether 
forgotten by me. The learned Mirza has since 
told me all about him. 

The son of Ad, founder of one of the four “ lost,’’ 
that is idolatrous, tribes of primeval Arabia, he was 
as learned as he was powerful; and, obsessed by the 
desire to possess for himself a regal dwelling-place 
in the similitude of the Heavenly Paradise, he 
called together the most skilful of the handi- 
craftsmen from the surrounding countries, who 
built him a stately garden palace of a thousand 
spacious quadrangles, each of many thousand 
rooms, and planted with flowering plants, and 
fruit trees, all of silver and gold, and pearl, and 
every Manner of precious stones, provided by 
the kings of Ormuz and of Tyre. It took 500 
years to build, and when ready to receive him he 
guarded it on each of its four sides with a camp of 
100,000 young Syrians, recruited from Damascus. 
But he had counted without the true God; and at 
the very moment that he was about to enter his 
wondrous abode he was startled by a cry, as of 
thunders rolling through the suddenly darkened 
vault of the heavens :—“ I am the dread Israil, the 
Angel [Karubi] of Death, here, in obedience to the 
word of the voice of God, to seize thy soul, and 
deliver it into the charge of the Lord [Malik] of 
the Dead, until the Angel Israfil shall sound the 
Trumpet of the Last Day ! ”—and there, and then, 
and thus, the mighty and magnificent Shaddad 
was rolled in the dust of death. The palace 
survives to this day, as fresh and bright in its 
dazzling iridescence, as it arose before the eyes of 
Shaddad; but ever eludes the sight of those who 
fain would seek it out. This, of course, is all a 
myth, that is a true history, piously theologised, as 
“a means of grace,” —although for myself my sympa- 
thies are with Shaddad and certainly not with those 
who have pointed the moral of his fate in their own 
perverse direction. - But the story, as told, retains 
its values, (1) as an indication of the intimacy of 
all the tribes and nations of the Semitic: race with 
the tradition of “the Garden of Eden,” and (2) of 
their habitual practice of getting their architecture 
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and decorative arts done for them by foreigners. 
The Caaba [i.e., “ Cube ”] at Mecca was built by a 
Greek; and to this day the ‘arabesque’ em- 
broideries of Cairo are all done by Greeks. All 
Muslims, I understand, are familiar with the 
“ gorgeous tragedy” of Shaddad, and I find that it 
inspires the theme of Southey’s “ Thalaba.” 


ITI.—Mr. Havell, in support of one of the con- 
tentions, in his speech on Mrs. Villiers-Stuart’s 
paper, again appeals to “the Silpa Shastras,” and 
again, as in his inspiring volume on “The Ideals 
of Indian Art,” without giving an actual quotation, 
and “chapter and verse” for it. This “is not 
cricket.” There are Silpa-Shastras, i.e., “ Writings 
on the Arts” in India, and two or three of them 
are held by well-known authorities, such as the late 
Reinhold Rost and Professor Frederick W. Thomas, 
Ph.D., his successor as Librarian at the India, 
Office, to be authentic ancient writings: but 
during all the years I was in India, after my 
return there in 1854, I had the greatest difficulty 
in securing any of them that did not turn out to 
be a modern forgery—and in one case simply “to 
oblige master.” We all know of the famous 
forgeries on which some of the most interesting 
of the earliest papers in the Transactions of the 
Royal Asiatic Society were based,—perpetrated by 
grateful shastris, and munshis to gratify their 
generous European employers. I therefore must 
always ignore Mr. Havell's elusive appeals to “ the 
Stlpa-Shastras,” until he can confirm them with 
the names of their authors, and a full quotation, 
with “the chapter and verse” of it. It is not 
playing up to the standard of his general treatment 
of the subject of Indian art to withhold such 
particulars, while to persist in so doing is sure, 
sooner or later, to undermine an influence, which 
otherwise would be effective for enduring good-to 
the highest interests of the people of India. 


IV.—Since writing the above the Journal of this 
date [Friday, April 24th] has come to hand: and 
my reply to Mr. Havell’s letter on page 507 is :— 
(1) that with full knowledge of all the circum- 
stances around and about the matter, I adhere to 
what I said in my criticism of Mrs. Villiers-Stuart’s 
paper, and here reaffirm it in—in words suggested 
by the well-known line on Shakespeare in Dryden’s 
“ Tempest,” —that in the magic circle Mrs. Villiers- 
Stuart has cast round her by her unique book on 
“The Indian Water Gardens” none may walk but 
herself; and (2) that apart from this the chivalrous 
line in Virgil [Æneid I. 164] applies—“ Dux femina 
facti.” The apple that grew on the “Tree of 
Knowledge ” was first gathered, not by a pluckless 
man, but by a plucky woman; and from that day 
woman has held to her great emprise [handsel], as 
the inspirer and prime-mover of man in every 
achievement, intellectual and psychical, that has 
raised the human race above the level of the 
brutes:—and despite her disfranchisement of 
“ votes” | 


GEORGE ‘BIRDWOOD. 
April 24th, 1914. ` 
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OBITUARY. 


VicE-ADMIRAL ROBERT Henry SIMPSON STOKES. 
—Vice-Admiral Robert Henry Simpson Stokes died 
suddenly at Queenstown on April 24th, in his fifty- 
ninth year. Only three days before his death he 
had succeeded Vice-Admiral Sir Charles Coke as 
Senior Officer on the Coast of Ireland. 

Admiral Stokes entered the navy in 1869. He 
saw active service in the Egyptian Campaign of 
1882 as lieutenant of H.M.S. “ Euphrates.” Just 
before the British naval forces occupied Corinto, 
Nicaragua, he was deputed to proceed to Managua, 
to deliver to the government of the republic 
despatches from Lord Kimberley, the Secretary of 
State for Foreign Affairs, and for this service he 
received the approval of the Admiralty, From 
1907-08 he served as Commodore at Hong-Kong, 
and in 1910 he was appointed Superintendent at 
Devonport Dockyard. 

He was elected a member of the Royal Society 
of Arts in 1908. 


GENERAL NOTES. 


MODERN IMPROVEMENTS AT JERUSALEM.—The 
Revue Orientale states that a great transformation 
is taking place at Jerusalem. The city not only is 
being modernised, but the population has con- 
siderably increased during the last few years. 
Many Jewish families are returning and settling 
in their own land. Entirely new suburbs have 
been built on the north and west sides of the 
ancient city, to which they will be united by 
several lines of electric tramways starting from 
the Jaffa Gate. Another line is projected to 
Bethlehem, a distance of six miles. The proposed 
demolition of the picturesque walls has created an 
outbreak of indignation amongst some of the 
influential and wealthy inhabitants, and it is 
hoped that many of the old monuments will be 
spared. For the water supply, one of the old 
aqueducts has been restored and large reservoirs 
erected on the neighbouring heights. Jerusalem 
already has the telephone and policemen cyclists. 


PLATINUM DEPOSITS IN GERMANY.—One of the 
most serious problems connected with the expan- 
sion of electrical illumination and certain branches 
of technical chemistry is based upon the limited 
occurrence of platinum. Hitherto Russia has been 
practically the only source of supply. In several 
localities of the Ural Mountains, notably in the 
neighbourhood of Nizhni Tagilsk in the Perm 
Government and about Mount Blgodal, the metal 
is found in sufficient quantities to allow of 
systematic mining operations. Very small quan- 
tities of platinum have been found in Borneo, 
Sumatra, Brazil, Colombia, Australia, and Cali- 
fornia, but the contributions from all these places 
to the world’s demands form but a’small fraction 
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of the Russian supply—5 per cent. or less. Under 
these circumstances, a large group of industries 
will welcome the discovery in Germany of extensive 
deposits of platinum, susceptible of easy working. 
The location of these deposits is at Wenden in 
Westphalia, in a district where iron, lead, copper, 
and zinc mines are abundant. Steps have been 
taken to begin the regular metallurgical extraction 
of platinum at Wenden on a large scale. It is 
thought that careful prospecting will reveal the 
presence of other extensive fields in the Westphalian 
ore region, where geological formations similar to 
those at Wenden are widespread. 


THe FRENCH LAVENDER Inpustry.—Owing to 
the continuous rise in the price of lavender essence, 
the acreage devoted to the cultivation of lavender in 
the Marseilles district has considerably increased. 
The fact that barren soils, unproductive for other 
purposes, may be successfully utilised renders 
this industry particularly attractive to the farmers 
of Southern France. Thin rocky soils well 
exposed to the sun, situated at an altitude of 1,300 
to 4,000 feet, are best adapted for the purpose. 
Experience shows that lavender cultivated at 
altitudes of 3,000 feet produces the best essence. 
Young shoots or seeds may be used for planting, 
The flowers are gathered during August. In the 
Department of the Vaucluse, where about 10,000 
acres are under cultivation, the gatherers receive 
about five shillings and eightpence per 100 kilo- 
grammes (220 lbs.), which represents somewhat 
less than one day’s work. The blossoms are never 
eked when wet, owing to the fact that in this 

ate they produce an inferior grade of essence. 
Immediately after the flowers have been gathered 
they are placed in a cylinder pierced with holes, 
which in turn is placed in a boiler, the diameter of 
which is only slightly greater than that of the 
cylinder. In the boiler is a tripod upon which the 
cylinder rests. Water is introduced to a level with 
the top of the tripod, and the steam therefrom 
passes into the cylinder containing the flowers 
and thence into a serpentine pipe, where it is 
condensed, 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS, 


Wednesday evenings, at 8 o’clock (except where 
the hour is otherwise stated) :— 

May 6.—A. LupLow Cuaypen, Editor of the 
Automobile Engineer, “Inexpensive Motoring.” 
Coronet H. C. L. Horpen, R.A., C.B., F.R.S., 
will preside. 

May 13.—J. A. Kyowues, “Glass Painting 
in Medieval and Renaissance Times.” 

May 20 (at 8.30 p.m.).—JoHn CLARKE HAWK- 
SHAW, M.Inst.C.E., ‘The Channel Tunnel and 
its Early History.” Sir JoHn Woura-Barry, 
K.C.B., LL.D., F.R.S., will preside. 


@e 
Pd 
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INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 


May 7.— Sır James M. Dour, K.C.S.1., 
“ The Punjab Canal Colonies.” 

May 21.—E. A. Garr, C.S.I., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
* The Indian Census of 1911. Ethnography 
and Occupations.”’ 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 


WItuiaM Burton, M.A., F.C.S., ‘‘ Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. Syllabus. 


Lecture JI.—May 4.—Modern developments 
in tile-making—The making of tiles from clay 
dust—The hand press—The early attempts to use 
power presses, and the reasons for their failure— 
Recent revival of power presses—Their advantages 
for production on a large scale—Automatic feeding 
of the machines—The health conditions of the 
tile-maker—The new methods of dust removal 
from the air of pottery workshops. 

LECTURE III.—May 11.—Recent changes in the 
methods of firing pottery—Continuous kilns, coal- 
fired or gas-fired — Kilns with a series of fixed 
chambers—Kilns with fixed firing chambers and 
travelling goods—The changes in the construction 
of pottery works, necessitated by the new kilns— 
The conditions of success not confined to the kilns, 
but contingent upon other factors. 


Cops LECTURES. 
Tuesday afternoons, at 4.80 o’clock :— 

H. PLUNKET GREENE, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. ; 

May 12, 19, 26. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MAY 4...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. W. Burton, ‘‘Some Recent Developments in 
the Ceramic Industry.” (Lecture IT.) 

Victoria Institute, 1, Robert-street, Adelphi, W.C., 
4.30 p.m. Professor F. F. Roget, ‘‘ Frederic 
Godet, Tutor of Frederick the Noble.” 

Electrical Engineers, Institution of (Newcastle 

? Section), Armstrong College of Science, Newcastle, 
7.20 p.m. Mr. W. A. Gillott, ‘‘ Electric Heating 
and Cooking.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Chemical Industry, Society of (London Section), at 
the Chemical Society, Burlington House, W. , 8 p.m. 
1. Hon. R. C. Parsons, “Apparatus for the 
Automatic Measuring and Injection of Chemicals.’ 
2. Dr. Oscar Nagel, ‘Jets for Mixing.” 3. Mr. 
W. R. Hodgkinson, ‘A Reaction of Tetranitro- 
methane.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Discussion on Mr. D. Young’s paper, 
“Comments on the Land Enquiry Committee’s 
(Urban) Coficlusions.” 

University of London, at the London School of 
Economics and Political Science, Clare-market, 
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W.C.,5p.m. Dr. A. L. Bowley, ‘‘ The Measurement. 
of Social Phenomena.” (Lecture II.) 

TUESDAY, MAy 5...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5.15 p.m. Mr. E. A. Filene, ‘‘ Coming Social and 
Business Changes.” 

Rontgen Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8 p.m. 
Mr. L. W. Bragg, “ X-Rays and Crystals.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘‘ Double Flowers.” 

Alpine Club, 23, Savile-row, W., 8.30 p.m. Mr. A. L. 
Mumm, “A Trip up the Whirlpool River.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 9pm. (“James Forrest” Lecture.) Mr. 
F. W. Lanchester, ‘The Flying Machine from an 
Engineering Standpoint.” 

Photographic Society, 35, Russell-square, W.C., 
8p.m. Mr. A. C. Braham, “Demonstration on 
the Making of Prints and Transparencies by the 
Carbon Process.” 

Zoological Society, Regent’s Park, N.W., 8.30 p.m. 
1. Surgeon G. M. Levick, R.N., “The Manners 
and Customs of Adélie Penguins.” 2. Mr. R. C. 
Lewis, ‘“ On Two new Species of Tapeworms from 
the Stomach and Small Intestine of a Wallaby, 
Layorchestes conspicillatus, from Hermite Island, 
Monte Bello Islands.” 3. Mr. H. B. Preston, 
‘‘ Diagnoses of new Genera and Species of Zoni- 
tide from Equatorial Africa.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
5p.m. Section of Surgery: Sub-section of Ortho- 
pedics. Annual Meeting. 

, 8.30 p.m. Section of Pathology. 1. Annual 

Meeting. 2. Dr. H. C. Ross, “The Similarity 
between the Artificially Induced Figures of Cell 
Division in Mononuclear White Blood Cells and 
those Found Occurring in the Blood under Natural 
Conditions in Pernicious Anemia.” 3. Drs. E. F. 
Bashford and J. A. Murray, ‘‘ Observations on the 
Mechanism of Cell Division.” (With kinemato- 
graph demonstration.) 

WEDNESDAY, MAY 6...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. Mr. A. L. Clayden, 
‘‘Inexpensive Motoring.” 

Civil Engineers of Ireland, Institution of, 35, 
Dawson-street, Dublin, 8 p.m. 

Chadwick Public Lectures, at the Royal Society of 
Medicine, 1, Wimpole-street, W., 5.15 p.m. 
Professor F. F. Roget, “Altitude and Health.’ 
(Lecture I.) 

Public Analysts, Society of, at the Chemical Society, 
Burlington House, W., 8 p.m. 1. Dr. G. D. 
Lander and Mr. J. J. Geake, ‘‘ The Detection of 
Castor-oil Seeds.” 2. Mr. H. D. Richmond, ‘‘ The 
Composition of Milk.” 3. Messrs. J. F. Liverseege 
and G. D. Elsdon, “ Note on ‘Sharps.’” 4. Mr. 
G. A. Stokes, ‘‘ A Simple Form of Fat Extractor.” 

Royal Archeological Institute, at the Society of 
- Antiquaries, Burlington House, W., 4.30 p.m. 
Miss E. K. Prideaux, ‘‘Carvings of Mediæval 
Musical Instruments in Exeter Cathedral Church.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Mr. H. 
Booth, “The Calculation of Aeroplane Wing 
Spar Stresses.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
8 pm. Section of Ophthalmology. 1. Mr. R. 
Affleck Greeves, ‘‘ Pathological Observations on 
the Filtration Angle in Some Glaucoma Cases.” 
2. Lieut.-Colonel Herbert, ‘‘ The Ideal Glaucoma 
Incision.” 3. Mr. N. B. Harman, “A Variable 
Flap Operation for Chronic Glaucoma.” 4. Mr. 
W. G. Laws, “ Herbert's Small-flap Operation for 
Glaucoma.” 

THURSDAY, MAY 7...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Indian Section.) 
Sir James M. Douie, ‘‘ Fhe Punjab Canal Colonies.’» 

Royal Society, Burlington House, W., 4.30 p.m. 
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Antiquaries, Society of, Burlington House, W., 


8.30 p.m. 


Linnean Society, Burlington House, W., 8 p.m. 


1. Mr. H. N. Ridley and others, “The Botany of 
the Utakwa Expedition in Dutch New Guinea, 
with an Introduction by Mr. C. B. Kloss.” 2. Mr. 
G. Smith, “The genus Lerneodiseus, F. Muller, 
1862.” 3. Major Gage, “ The Botanic Gardens at 
Sibpur (Calcutta), dnd the Government Cinchona 
Plantations.” 4. Dr. J. C. Willis, “A New 
Natural Order of Flowering Plants : Tristichacee.” 
5. Mr. J. Hornell, ‘‘The Forced or Cultural Pro- 
duction of Free, Spherical Pearls: a Preliminary 
Note on a New Method.” 6. Professor ©. Chilton, 
“Some Terrestrial Isopoda from New Zealand 
and Tasmania; with the Description of a New 
Genus, Notoniseus.” 


Child Study Society, at the Royal Sanitary Institute, 


90, Buckingham Palace-road, S.W., 7.30 p.m. 
Miss E. A. Parish and Dr. W. F. Sheppard, “ Edu- 
cation in Early Childhood before School Age.” 


Chemical Society, Burlington House, W., 8.30 p.m. 


1. Messrs. J. C. Cain, J L. Simonsen, and 
C. Smith, ‘“‘ Researches on Santalin.” (Part IT.) 
2. Messrs. W. E. S. Turner and 8. English, ‘ The 
nature of molecular association: its relation to 
chemical combination.” 3. Messrs. J. L. Baker 
and H. F. E. Hulton, “The action of diastase on 
starch granules.” 4. Mr. B. K. Singh, “Studies 
in substituted quaternary azonium compounds 
containing an asymmetric nitrogen atom. Part III. 
—Resolution of phenylmethylbenzylazonium iodide 
into optically active components.” 5. Messrs. G. G. 
Henderson, I. M. Heilbron, and M. Howie, 
** Contributions to the chemistry of the terpenes. 
Part XVII.—The action of hypochlorous acid on 
camphene.” 6. Mr. L. H. Parker, ‘‘ Reactions by 
trituration.” 7. Mr. J. A. Prescott, “ The reaction 
between dilute acid solvents and soil phosphates.” 
8. Messrs. A. J. Walker and W. Farmer, “ Influence 
of the dilution of hydrogen peroxide on the 
velocity of precipitation of manganese from am- 
moniacal solutions in presence of zine.” 9. Messrs. 
R. Meldola and W. F. Hollely, “ Quinone am- 
monium derivatives. Part IIT. — Dihaloid-, 
monoazo-, bisazo-, nitro-triazo-, bistriazo-, and 
compounds containing an asymmetric quinqueva- 
lent nitrogen atom.” 10. Mr. P.C. Ray, “Additive 
and substitutive derivatives of mercuric nitrite 
with organic thio-compounds.” (Part I.) 11. Mr. E. 
Vanstone, “ The coordination of antimony halides 
with conjugated compounds.” (Part I.) 12. Mr. 
J. E. Purvis, ‘The absorption spectra of various 
substances containing two, three, and four benzene 
nuclei.” 13. Messrs. M. Jones and A. Lapworth, 
“ Kinetics of the decomposition of acyl derivatives 
of phenols by means of alcohol in presence of 
acids and alkalis.” (Preliminary note.) 


Royal Institution, Albemarle-street, W., 3 p.m. 


The Very Rev. Dr. W. R. Inge, “The Last Chapter 
of Greek Philosophy: Plotinus as Philosopher, 
Religious Teacher and Mystic.” (Lecture II.) 


Camera Club, 17,John-street, Adelphi, W.C., 8.30 p.m. 


Mr. 8. Graham, “Russian Wanderers.” 


Tron and Steel:Institute, at the Institution of Civil 


Engineers, Great George-street, S.W., 10.30 a.m. 
(Annual Meeting.) 1. Inaugural Address by the 
President, |Dr. A. Cooper. 2. Dr. F. Schuster, 
**Results of Talbot Process at Witkowitz.” 
8. Mr. 5. A. Houghton, ‘‘ Failures of Heavy Boiler 
Shell Plates.” 4. Sir Robert A. Hadfield and 
Dr. B. Hopkinson, ‘‘ The Magnetic and Mechanical 
Properties of Manganese Steels.” 

2.30. p.m. 1. Drs. C. A. Edwards and H. C. H. Car- 
penter, “The Hardening of Metals, with special 
reference sto Iron and its Alloys.” 2 Mr. A. 
McCance, “Theory of Hardening.” 3. Dr. W. 
Resenhain and Mr. J. L. Houghton, “A New 
Reagent for Etching Mild Steel.” 


May 1, 1914. 


Medicine, Royal Society of, 1, Wimpole-street W., 


8 p.m. Section of Obstetrics and Gynæcology. 
1. Annual Meeting. 2. Mrs. Willey, ‘“‘Sabmucous. 
Fibroid showing Implantation of the Placenta on 
the Tumour.” 3. Dr. C. E. Purslow, (a) Red 
Degeneration of Uterine Fibroid with Very Early 
Gestation ; (b) Uterus with Multiple Fibroids and 
Placenta Previa.” 4. Dr. J. P. Hedley, ‘Fætal 
Bones Removed from the Uterus Three Years 
After a Miscarriage.” 5. Mr. J. Adams, ‘‘ Case of 
Carcinoma of the Uterus in a Child aged Two and 
a Half Years.” 6. Dr. H. Williamson, “ Intus- 
susception through a Gastroenterostomy, Wound 
Occurring during Labour.” 7. Mr. ©. White, 
‘< Volvulus of the Caecum Occurring in Connection 
with Labour.” 8. Dr. J. Young, “ The Etiology 
of Eclampsia.”’ 


FRIDAY, MAY 8...Iron and Steel Institute, at the Institution 


of Civil Engineers, Great George-street, S.W., 
10.30 a.m. 1. Mr. F. Muller, ‘‘ The Development, 
of Dry Cleaning in Blast-Furnace Gas Purification.” 
2. Mr. H. L. Heathcote, ‘‘ Some Improvements in 
Case-hardening Practice.” 3. Messrs. E. Humbert 
and A. Hethey, ‘‘ Production of Steel direct from 
the Ore.” 

The following papers will be read if time permit : 
4. Messrs. J. O. Arnold and G. R. Bolsover, “The 
forms in which Sulphides may exist in Steel 
Ignots.” 5. Dr. C. Benedicks, ‘‘ Experiments on 
Allotropy of Iron (behaviour of ferro-magnetic 
mixtures ; dilatation of pure iron).” 6. Mr. A. Bose, 
“ Recent Developments of the Iron and Steel 
Industry in India.” 7. Mr. C. Chappell, “ The 
Recrystallisation of Deformed Iron.” 8. Dr. J. N. 
Friend and Mr. ©. W. Marshall, “ Influence of 
Molybdenum upon the Corrodibility of Steel.” 
9. Dr. H. C. Greenwood, ‘“‘ Note on a Curious 
Case of Decarburisation during the Hardening of 
Steel Dies.” 10. M. Misson, “The Colorimetric 
Estimation of Sulphur in Pig Iron and Steels by 
means of Paper impregnated with a solution of 
Arsenious Anhydride in Hydrochloric Acid.” 


Royal Institution, Albemarle-street, W., 9 p.m. 


Professor K. Pearson, ‘‘ Albinism in Men and 
Dogs.” 


Malacological Society, Burlington House, W., 8 p.m. 


1, Messrs. B. B. Woodward and A. S. Kennard, 
“ Description of a New Helicoid from the Red 
Crag, Ramsholt.” 2. Rev. E. W. Bowell, ‘‘ On the 
Radula of British Helicids.” (Part IV.) 3. Mr. 
H. C. Fulton, ‘‘On Five New Species of Melania 
from Yunnan, Java, and the Tsushima Islands ; 
Description of a New Species of Strophocheilus 
from Peru.” 


Astronomical Society, Burlington House, 5 p.m. 
Physical Society, Imperial College of Science, South 


Kensington, S.W., 8 p.m. 1. Mr. W. R. Bower, 
“ A Graphic Treatment of the Rainbow and Cusped 
Wave-fronts.” 2. Dr. J. G. Gray, “Gyrostatic 
Devices for the Control of Moving Bodies.” 


Medicine, Royal Society of, 1, Wimpole-street, W. 


8.30 p.m. Clinical Section. 1. Dr. C. Riviere, 
‘* Spleno-myelogenic Leukzemia.” 2. Mr. $S. Boyd, 
“Splenectomy for Splenomegalic Cirrhosis with 
Ascites.” 3. Dr. A. Hertz, “Three Cases of 
Thomsen’s Disease in Members of the Same 
Family.” 4. Dr. P. Weber, (a) “ Progressive 
Vertebral Ankylosis (Spondylose Rhizomélique)” ; 
(b) ‘“Specimen from a Case of Spasmodic Stricture 
of the Csophagus (cardiospasm) with Fusiform 
Dilatation above it.” 5. Dr. J. A. Glover, “ Rup- 
ture of an Aneurysm of the Abdominal Aorta in a 
Young Woman.” 


SATURDAY, MAY 9...Royal Institution, Albemarle-street, W., 


8 p.m. Professor C. J. Patten, ‘ Bird Migration.” 
(Lecture I.) 


Municipal and County Engineers, Institution of 


(South-Eastern District), Town Hali, Dover, 2 p.m. 
Inspection of Engineering and Municipal Works. 
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NOTICES. 


NEXT WEEK. 

Monpay, May llth, at 8 p.m. (Cantor 
Lecture.) Wittiam Burron, M.A., F.C.S., 
“Some Recent Developments in the Ceramic 
Industry.” (Lecture IIT.) 

Turspay, May 12th, at 430 p.m. (Cobb 
Lecture.) H. PLUNKET GREENE, “The Singing 
of Songs, Old and New.” (Lecture I.—Folk 
Songs.) 

Wepnespay, May 13th, at 8 p.m. (Ordinary 
Meeting.) Joun A. KNow es, ‘‘ Glass Painting 
in Medieval and Modern Times.” Harry J. 
Power will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, May 4th, Mr. WILLIAM 
Burton, M.A., F.C.S., delivered the second 
lecture of his course on “Some Recent 
Developments in the Ceramic Industry.” 

The lectures will be published in the Jowrnal 
during the summer recess. 


INDIAN SECTION. 

Thursday afternoon, May Tth; Mr. J. S. 
BEeReEsFoRD, C.LE., M.Inst.C.E., late Chief 
Engineer and Secretary to Government, Punjab, 
in the chair. A paper on “ The Punjab Canal 
Colonies” was read by Sir James M. Dou, 
K.C.S8.I1. 

The paper and discussion will be published 
in a subsequent number of the Jowrnal. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A meeting of the Indian Section was held on 
Thursday, April 23rd, 1914; Tue Ricur Hon. 
Lorp Incucare, G.C.M.G., K.C.8.1., K.C.I.E.» 
in the chair. 


THe CHAIRMAN, in opening the meeting, said 
that unfortunately Mr. Buchanan, the writer of 
the paper, was unable to be presentat the meeting ; 
he had been compelled to put off his leave, and 
would not be in London for another fortnight. A 
strong effort was made to get Mrs. Buchanan, 
whom they were all pleased to see present, to take 
her husband’s place on the platform, but although 
she had ably helped him in his great work on the - 
Rangoon River by being always at his elbow to 
cheer him on, she did not feel equal to facing the 
audience. It was his (the Chairman’s) privilege 
some two years ago to visit Rangoon and to be 
taken over the works by Mr. Buchanan, when he 
was very much impressed by the author’s energy 
and ability. In the course of the paper a good 
deal would be heard about mattresses. His first 
conception of a mattress was a thing that would 
hold not more than about two people, but the 
mattresses which he saw sunk in the Rangoon River 
were quite the carpet area of the theatre in which 
the meeting was being held, and he was quite 
astonished when he saw them manufactured and 
sunk, He was delighted to read recently an 
account in an Indian paper of the completion 
of the author’s great work, and he was very 
pleased to see the eulogium which was paid him 
by the Lieutenant-Governor, Sir Haryey Adamson. 
Through many years the author had cafried on 
his work without very much sympathy, either 
from laymen or from engineers, but he had achieved 
a success which had saved the Port of Rangoon, 
and which would make the Rangoon River one of 
the best in the Hast for the carrying on of the 
business of that great and growing port. 


[In the absence of the author, the paper was 
read by Mr. ©. S. Meik, M.Inst.C.E.] 


The paper read was— 


THE PORT AND CITY OF RANGOON. 
By G. C. Bucuanan, C.L.E., M.Inst.C.H. 


Papers have already been read to the Society 
on the Port of Calcutta (1899) and on the Cities 
of Bombay, Calcutta, Madras, and Karachi, and 
it has occurred to me that a paper on the Port 
and City of Rangoon would be acceptable, thus 
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completing the history of the great Indian sea- 
ports. 

Like Karachi, Rangoon has no great historical 
past, and its principal claim for consideration 
lies in its extraordinary growth. 

Rangoon is situated in latitude 16° 46’, longi- 
tude 96° 18’ E., on the left bank of the river 
bearing the same name. According to tradition, 
the village of Takoon, or Dagon, was founded in 
585 B.C. by two brothers who had received four 
hairs of Gautama from the hands of the Buddha 
himself, and, acting on his instructions, they 
enshrined them on the spot where now stands 
the famous Shwe Dagon Pagoda. 

The town, however, did not flourish, and 
remained for hundreds of years a collection of 
dilapidated huts, whilst until 1790 it was the 
scene of constant strife between the Burmans 
and Peguans. 

About this period the East India Company 
obtained permission to establish a factory in 
Rangoon, and on differences arising between the 
Company’s agents and the Burmese Govern- 
ment, Captain Symes was sent in 1795 on a 
mission to the Court of Ava. 

He described Rangoon as stretching along 
the bank of the river, about a mile in length and 
a third of a mile in breadth, and surrounded by 
a high stockade ; the streets of the town narrow, 
but clean and well paved, with houses raised on 
posts from the ground. 

In the first Burmese war, which occurred in 
1824, the town was taken by the British, but 
restored to the Burmese on December 9th, 1827, 
on payment of the second instalment of the 
war indemnity. 

In 1852, dn the outbreak of the second Burmese 
war, considerable changes were found to have 
taken place; the town of Rangoon, which had 
formerly been on the river bank, was now about 
a mile and a quarter inland, and was nearly 
square, with a mud wall sixteen feet high and 
eight feet broad running along each side of the 
square. 

The Pagoda hill had been strongly fortified 
and defended by numerous stockades and spiked 
bamboos. 

The British landed near the Botatoung Pagoda 
on April 12th, and the Shwe Dagon Pagoda was 
stormed and taken on April 14th after heavy 
fighting. The town was immediately evacuated, 
and has since remained a British possession. 

Rangoon of to-day is the capital of Burma 
and the third port in the Indian Empire, whilst 
on the collection of huts in the midst of an 
insanitary swamp, which but sixty years ago 
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‘constituted the town, a modern city of 300,000 


inhabitants has arisen, a city abounding with 
the amenities of civilised life and equipped, or in 
course of equipment, with all the conveniences 
of the age. 

The executive control and administration of 
affairs are, as regards the City of Rangoon, 
vested in the Municipality; whilst the Port 
Commissioners, although subject to municipal 
rules and taxation, are in charge of the port and 
river. 

It will be convenient to continue the paper 
under these heads, but town and port are so 
dependent one on the other that it is difficult 
to draw a hard-and-fast line. 


THE MUNICIPALITY.—AREA AND CONSTITUTION. 


The Rangoon Municipality covers an area of 
about thirty-one square miles. It was created 
on July 3lst, 1874, and consists of a committee 
of twenty-five members, and nothing gives one 
a better idea of the cosmopolitan nature of 
Rangoon than the constitution of the committee. 

The Europeans elect five members, the 
Chinese two members, the Hindus two members, 
the Mohammedans two members, the Burmese 
five members, the Chamber of Commerce, the 
Port Commissioners, and the Trades Association 
one member each, while Government nominates 
five members, and the Commissioner of Police is 
a member ex officio. 

The chief executive authority is vested in the 
President, whois always a member of the Indian 
Civil Service, of ripe experience, appointed 
by the Local Government, and under the 
President are the secretarial, assessment, and 
accounts offices, and the engineering, health, 
and veterinary departments. 

I have been a member of the Municipal Com- 
mittee for the last twelve years, and although 
the amount of time wasted at their meetings 
in profitless discussion is to be deprecated, I 
notice a steady improvement in the general 
tone of the committee, and when really impor- 
tant issues arise it is astonishing how, in the 
midst of. much unnecessary talk, good sense 
ultimately prevails, and on a vote being taken 
the right thing is done. 


~ 


FINANCE. 


The revenue and expenditure at the present 
time averages about 42 lacs on each side, or 
say £280,000, and the capital debt amounts to 
133 lacs of rupees (£880,000). The incidence of 


“taxation per head of population was, in the year 


! 


1912-13, Rs. 10—1—4 (13s. 6d.). The revenue 
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is derived from taxes levied at a percentage on the 
annual value of lands and buildings within muni- 
cipal limits, the present rates being 9 per cent. 
general purposes. ; 74 per cent. scavenging ; 53 per 
cent. water ; 


growing city demand. 


WATER AND SEWAGE. 

The water supply was until a few years ago 
drawn from an artificial impounding reservoir 
about ten miles from the city, known as the 
Victoria Lake, but the main supply is now 


provided from `a new reservoir constructed at 


Hlawga, ten miles beyond the Victoria Lake. 
The capacity of this reservoir is 12,000 million 
gallons, and further extensions are under con- 
sideration. 

Steps are also being taken to build at once a 
high-level service reservoir to hold 20 million 
gallons, and to provide an installation of filtra- 
tion plant to deal with 12 million gallons per 
diem. 


As in many opali towns, there is an inordi- 


nate consumption of water in gallons per head, 
not because the populace are either cleaner or 
thirstier than elsewhere, but because they are 
wasteful and enjoy the noise made by a tap 
running to waste all night, and the institution 


of a waste detection and prevention scheme is 


in progress. 


In the matter of sewage disposal it was 


decided in 1888 to adopt the Shone system, as 
being the only water-borne method by which a 
flat and tide-locked city could be drained on 
sanitary principles. 

By this system the sewage is lifted by Shone’s 
hydro- pneumatic ejectors, which are placed 
below ground at various points and worked by 
compressed air from a central station. The 
whole drainage area is thus divided into a 
number of compact districts, each’ with its 
separate discharging station, the discharge from 
all the stations converging into one common 
main sealed sewer, which is led to an outfall 
in the river below the town. 

The work was begun in 1889 and completed in 
1891; since that date there have been numerous 
extensions, and:the town is to be congratulated 
on possessing a system which may be considered 
thoroughly efficient. 


l COMMUNICATIONS. o 

There are within the municipal area 102 
miles of roads, but owing to a variety of 
circumstances they get rapidly out of repair, 
and cost a great deal of money to maintain. . The 
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1 per cent. lighting. Taxation is. 
heavy, but not more so than the necessities of a 
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municipality have in recent years enibarked on 
a large project for paving the principal thorough-. 
fares with Val de Travers asphalt, and this 
system promises satisfactory results. 

There are electric trams traversing the town 
in all directions, and also a number of motor-bus 
services, whilst there are over 1,000 private 
motor-cars in use in Rangoon alone. 

As regards outside communications, the Burma. 
Railways Company connects Rangoon with. 
Mandalay, Bhamo, Prome, Bassein, Moulmein, 
and other important towns in the province, . 
whilst the steamers gf the Irrawaddy Flotilla 
Company go the length of the Irrawaddy and 
penetrate every creek in the Delta; but there 
are no first-class main roads extending for 


‘more than a few miles outside Rangoon. 


- This undoubted drawback to the proper 
development of the town and province will, it 
is hoped, be remedied at an early date, as the 
Government have in hand a comprehensive 
scheme for the provision of main roads through- 
out the province. © | 


Pustec BumLprInes. 

There are a number of imposing public 
buildings, amongst others, Government House, 
the Secretariat, the Courts of Justice, the General 
Hospital, the Jubilee Hall, the Roman Catholié 
Cathedral, and the new railway station; but it 
is unfortunate that, with rare exceptions, the - 
buildings are devoid of-any architectural merit. © 

There are, however, signs of a much-needed ° 
change in this direction, and the advent of a 
Government architect and several good 
architects in private practice has made it 
possible to erect structures that are not an 
offence to the eye owing to their lack of any 
Buys or combination of all styles. 


PARKS. | ; 

Rangoon is fortunate in possessing in the 
Dalhousie Park and the Royal Lakes, quite the 
most beautiful and artistice pleasure grounds 
in the Indian. Empire. They. are situated. 
immediately to the east. and under the shadow 
of the great Shwe Dagon Pagoda,. and cover . 
an area of 460 acres, of which ae is 
occupied by the lakes themselves. . 

The lakes are artificial, the land having been 
excavated in the fifteenth century to provide . 
bricks for the extension of the Shwe ca 
Pagoda. 

The gardens are encircled by. drives, and two 
boat. clubs have pavilions at the water edge. 

The beautiful Victoria Memorial: Park and 
Zoo, the Cantonment Gardens, ‘and Fytche 
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Square Gārdens also provide lungs for the 


community; and in the near future the Victoria 

Lake, ten miles from Rangoon, will undoubtedly 
‘be utilised for residential and pleasure purposes, 

and prove a favourite suburb. | 


as o TuE PAGODA. 


No description of Rangoon would be complete 
without mention of the Shwe Dagon Pagoda, 
which dominates the scenery for miles around, 
and ‘is the most striking object when approaching 
Rangoon from the sea. 

Mr. Rudyard Kipling* thus describes the 
Shwe Dagon :— 


“ Then a golden mystery upheaved itself on the 
horizon—a beautiful winking wonder, that blazed 
in the sun, of a shape that was neither Muslim 
dome nor Hindu temple spire. It stood upon a 
green knoll, and below it were lines of warehouses, 
sheds, and mills. Under what new god, thought 
I, are we irrepressible English sitting now ?” 


‘To come to prosaic facts, the Shwe Dagon 
Pagoda is situated on a small hill, which is in 
reality the most southern prolongation of the 
Pegu Yomas, and the summit has been levelled 
to form a platform 900 feet long by 685 feet wide, 
and is 166 feet above the level of the surrounding 
country. 

The ascent was originally by four flights of 

brick steps, one on each face of the platform, 
and of these three remain, the western one 
having been closed after the British occupation. 
- The perimeter of the base of the Pagoda is 
1,355 feet, and its height 370 feet above the 
platform. The summit is surrounded by a 
massive “ Hti,” or umbrella, consisting of seven 
` rings of ironwork, the lowest being 134 feet.in 
diameter and gradually decreasing in size to the 
top. These rings are all covered with beaten 
gold, and richly studded with gems and gold and 
silver bells. The “Hti” weighs 1} tons, and 
was. valued at 7-lacs of rupees. (£46,000) when 
received from King Mindon Min. 
. The Pagoda itself has been repeatedly regilt 
at an expenditure of many thousand. pounds, 
and within the last. few years a considerable 
area has. been covered with solid gold plates. 

The base is surrounded by sixty-four small 
pagodas, and projecting beyond the base 
are numerous buildings ee images of 
Buddha. 

The flagged courtyard or lenao is left free 
for worshippers, and Buddhists from all parts 
of Burma and other Buddhist countries come 


to worship at this. most celebrated and ancient — 


shrine. 
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CLIMATE AND HEALTH. 


` My experience of the East is that everyone 
expresses a preference for the climate of his 
particular station. A Bombay man says the 
cold weather of Calcutta consists of one long 
unhealthy mist, and a Madras man can talk 
about nothing but his sea-breeze. . For those 
who enjoy a moist heat all the year round the 
climate of Rangoon leaves nothing to be desired. 
From November to March the temperature falls 
to between 60 and 70 degrees at night, and 
although the sun is always hot there is a cool 
breeze during the day. March, April, and May 
are the hot months, but in my house I have 
never seen the thermometer on the ground floor 
register higher than 91 degrees, and the nights 
3 In May the monsoon arrives, and in 
June, July, and August the thermometer rarely 
rises above 82 degrees in the daytime, except 
when there are breaks in the rains. The 
atmosphere is, however, more or less laden with 
moisture throughout the year, and for that 
reason is disliked by the generality of Europeans. 
The rainfall varies between 85 and 100 inches 
per annum, most of which falls in five months. 

The death-rate of the city varies from 34 
to 38 per mille. The usual tropical diseases 
exact their toll from the community, and will 
continue to do so until the poorer quarters of 
the town are rebuilt, and by education a higher 
standard of personal hygiene is reached. 

One of the greatest trials in Rangoon, end 
probably one of the most lively carriers of 
disease, is the common crow. ‘This abominable 
bird has been allowed to increase and multiply 
until it has become a veritable plague, and its 
filthy habits and raucous voice have caused the 
medical officers of the town to urge upon the 
municipality the necessity for a sustained effort 
in the way of destruction of eggs and young. 
This is, unfortunately, an example of a case 
where the good sense of the committee did not 
prevail, and an agitation headed by some Hindu 
and Burmese gentlemen, whose religion enforces 
a respect for life, ended in a complete victory for 
the crows, who are to be at liberty to increase 
indefinitely and to scatter germ-laden garbage 
throughout the length and breadth of the city. 


- THE Port. 


The Port of Rangoon is situated on the left 
bank of the river bearing the same name, and 
thirty-nine miles from the sea. About five 
miles above.the port the river divides into the 
Panhlaing Creek, which is a spill from the 
Irrawaddy and -the Hlaing, a true river rising 
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some 150 miles away in the Pegu Yomas, and 
divided from the Irrawaddy by a low but fairly 
well-defined watershed. _ 

Three miles below the port the Rangoon River 

is joined by the Poozoondoung Creek and the 
Pegu River, and it flows eventually into the 
Gulf of Martaban. 
' Until recent years very little was done to 
improve or develop the port. There was ample 
depth of water over the outside bar and in the 
river to what is known as the Hastings Shoal, 
three miles below the town, and that could always 
be crossed at high water by vessels drawing 
20 to 25 ft. No docks or protection works 
were required. There was a good anchorage 
opposite the town, and small jetties for boats 
could be built out from the mud bank at a 
trifling cost. 

In 1813 an officer of the East India Company 
compiled a book entitled ‘‘ Oriental Commerce,” 
and with reference to the Port of Rangoon 
remarked that the trade of the port was very 
inconsiderable, though the forests produced 
inexhaustible quantities of teak timber, and 
that Rangoon having long been the asylum of 
insolvent debtors from the different settlements 
in India, was crowded with foreigners of 
desperate fortune, who met with a friendly 
reception from the Burmans, and supported 
themselves by carrying on a petty trade. 

_ A lightship was placed at the mouth of the 
river in June, 1852, and a timber wharf built 
opposite Barr Street in 1859. - ~ 

The earliest statistics are for the year 1861-62, 
when the receipts of the Rangoon Port Fund 
aggregated Rs. 60,072, and the expenditure 
Rs. 44,940, most of which was on account of 
establishments and stores. 

The number of vessels which entered and 
cleared the port in that year was 867, with a 
tonnage of 295,259. 

The bulk of the trade was coasting, but few 
vessels entering direct from foreign countries, 
and most of the goods were landed on the bank 
from cargo boats. The value of the im- 
ports was Rs. 123,86,600, and of the exports 
Rs. 140,26,752, a total of Rs. 264,13,352. 

The trade of the port then began to increase, 
and several iron T wharves were built pro- 
jecting into the river, and with brick ware- 
houses on the bank. 

- Briefly it may be stated that between 1867 
and 1877, 10.lacs of rupees were spent on new 
works, and in the latter year the number of 
vessels entering and clearing amounted to 
1,687, with a tonnage of 984,095; the port 
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income had increased to Rs. 2,56,203, and the 
value of the trade aggregated Rs. 859,92,023. 


ADMINISTRATION, 


In the early days the port was managed by 
a Master Attendant, who had charge of the 
shipping and the conservancy, and by the Town 
Magistrate, who administered what were known. 
as the Strand Bank lands, comprising the fore- 
shore in front of the town; but almost all 
the revenue derived was appropriated for the 
benefit of the town, a very small proportion 
having been expended on the port. 

In June, 1876, the bank, which had been 
reserved from municipal limits under a special 
notification at the date of the inauguration of 
the municipality, was placed under the manage- 
ment of a committee appointed by the Chief 
Commissioner, and consisting of the Master 
Attendant, the Collector of Customs, and the 
Executive Engineer, and all the revenue collected 
was expended on providing boat accommodation 
and improving the foreshore generally. l 

The Strand Bank Committee was, however, 
found an unsatisfactory method of managing the 
affairs of the port. The Committee was not. recog- 
nised by law, and, although it spent large sums 
on the improvement of the banks, it had no 
power to compel the ships to use the wharves, 
jetties, and landing-places, nor could it recover 
dues from persons who refused to pay, ed Di 
by ordinary process of law. 

Under these circumstances it was suggested 
in 1878 that a great improvement would be 
effected by the creation of a Port Trust and 
appointment of Commissioners with powers 


“similar to those conferred on thé Calcutta Port- 


Commissioners under Bengal Act-V. of 1870. 
To this proposal the Government of India gave 

their cordial approbation, and Act XV. of 1879, 

entitled the Rangoon Port Commissioners Act, 


received the consent of the Governor-General on 


September 12th, 1879. 

Under this Act the port limits were defined, 
the control and maintenance of the port was 
handed over to the Trustees, and the whole of 
the Government land onthe Strand Bank, 
together with the Government land within the 
limits of the port stretching fifty yards from 
high-water mark, was, with certain exceptions, 
transferred to the Commissioners. __ 

The Act came into force on January Ist, 1880, 
and when the Commissioners assumed charge: 
of the Trust the property. was handed over 
to them free of cost’ and unencumbered. by 
debt ; they. had also. an assured. income of 
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approximately Rs,: 2,760,000, and a balance to 
their credit in the bank of Rs. 2,19,724. 

Up to the year 1900 the Secretary to Govern- 
ment and Chief Engineer, “Public Works 
Department, was the Chairman of the Port 
Commissioners ex officio, and the Collector of 
Customs, Rangoon, was the Vice-Chairman ex 
officio, and also the Chief Executive Officer of 
the Port.. a | 

With the increase of trade these arrangements 
became unsuitable, and a whole-time adminis- 
trative officer a necessity.. Proposals to that 
effect were made. by the Local Government to 
the Government: of India, and- thence to the 
Secretary . of : State, and ultimately I was 
appointed Chief Executive Officer, with the title 
of Chairman and. Chief Engineer. 

In 1905. a new Rangoon Port Act received 

the sanction of Government, whereby the Port 
Commissioners were given greatly extended 
powers; and: the Chamber of Commerce and the 
Trades Association were allowed the privilege 
of electing to the Board four members and. 
one member respectively. _ 

- The jurisdiction of the Port ‘Commissioners 
extends over the whole of the Rangoon River 
and adjoining creeks, and they are the Con- 
servators of the Port within the meaning of the 
Indian Ports-Act. The work increases year .by 
year, and whereas in the year 1900 the Port 
Commissioners’ superior staff consisted of the 
Chairman and Chief Engineer, an Office Super- 
intendent, an Accountant, an Assistant Engineer, 
a Superintendent of Wharves, a Superintendent 
of Police, and the Deputy Conservator, the 
work to-day.is divided amongst the following 
departments :— 

Administrative.—Chairman and Chief Engineer, 
Secretary and staff, Chief Accountant and staff. 

Engineering. — Resident Engineer, Deputy 
Resident Engineer and staff. 

_Traffic.—Trafiic Manager, Assistant Traffic 
Manager, Office staff, Superintendents of 
wharves. . ; 

River Conservancy, — Deputy Conservator, 
Assistant Conservator and staff, River Surveyors, 
Assistant Harbour Masters. 

Police. —District Superintendent, Port Police, 
and staff. 

THE Port WokKSs. 


Twelve years ago - the Port Commissioners 


came to a parting of the ways; they had no 
debt, but in every kind of accommodation. for 
vessels and -goods their port: was twenty-five 
years behind the times, trade both export and 


import was.increasing by leaps and bounds, and. 
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the demand on the part of the public for port 
development was persistent and reasonable. . 

Economy if carried to excess by a public 
body has as detrimental and far-reaching effects 
as extravagance, and when the. Port Com- 
missioners of the past put it to their credit that 
they had no public debt and that such works 
as existed had been carried out from revenue, 
the Government of. India remarked that, 
although it was an excellent thing to improve 
the port without incurring a penny of debt, the 
expediency of making present traders pay 
entirely for permanent . Improvements was 
doubtful. 

The Port Commissioners finally decided to 
abandon the policy of carrying out as the 
occasion arose small works from accumulations, 
of revenue, and they set to work in earnest to 
bring the Port up to date. 

From the first the export trade had been 
conducted in thestream, a convenient practice, 
as the mill-owners (rice or timber) all possessed 
a river frontage, and the goods were conveyed 
in cargo boats to the sea-going vessels moored 
in the river. 

The import trade, on the other hand, required 
deep - water wharves along which sea-going 
steamers could lie and discharge their cargoes, 
and spacious sheds and warehouses into which 
goods could be landed and stored. 

In many ports docks have been constructed 
where ships lie alongside walls or wharves, either 
to take in or put out cargo, or to receive cargo 
from barges, an advantage of a dock being that 
the water is still and always at the same level. 

At Rangoon the Port Commissioners have 
been fortunate in being able to avoid the great 
expense of a wet dock, and by building deep- 
“water wharves on the bank and laying additional 
moorings, and executing other improvements in 
the river, they have made the river the Ca 


, of a dock. 


The works were begun in 1902, and pi 
sections were formally opened by the Viceroy 
(the late Lord Minto) on January 3rd, 1908. 

Altogether, inclusive of purchase of land, but 
exclusive of river conservancy, 173 lacs of 
rupees (£1,150,000) have been expended on the 
Port: works since 1901, and a complete change 
has heen effected in the river face. 

The whole of the import trade is now con- 
ducted alongside modern deep-water wharves 
lighted by electricity and equipped with 
hydraulic cranes and:spacious sheds. 

At the same time extensive accommodation 
has been: provided for the inland vessels trade, _ 
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and the mooring accommodation in the river 
has been doubled. 


TRADE OF THE PORT. 


Rangoon takes from 80 per cent. to 84 per 
cent. of the entire foreign and coasting trade 
of the Province of Burma, and the following 
table illustrates the growth of the Port in the 
last four decades :— 
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sardines, patent foods, etc., are imported i in large 
quantities. Bicycles, gramophones, ahd photo- 
graph cameras are largely imported, and may 
be seen in the most remote jungle villages. ~ 


River CONSERVANCY. 
The conservancy of the river comprises 
periodical surveys of all parts, lighting, buoying 
and marking of the channels, the maintenance 


1881 1891-92. 1900. 1912. 
Rs, Rs. Rs. | Rs. £ 
Value of the Port Estate at a 
mate cost . _— . | unknown | unknown | 75,00,000 | 327,54,707 | 2,183,643 
Net registered tonnage of shipping 
entering the Port . . ... 6,54,627 | 11,75,470 ' 14,57,880 | 28,62,668 — 
Ordinary Port .revenue from rates, | 
rents, and dues... . . 5,11,736 9,24 966 11,79,500 | 48,938,456 , 292,900 
Value of trade in lacs— | 
(a) Imports . 505-00 902:87 | 913 2361:51 | 15,748,000 
(b) Exports . 473 +48 900°82 | 1423-11 3075-62 | 20,497 ,000 


“| 


The staple trade of Burma is rice, and of this 
commodity Rangoon exports annually some 
14 million tons, or 534 million bushels. 

Teak-wood is also associated with Burma, and 
of this beautiful timber 100,000 to 150,000 tons 
are despatched annually to all parts of the world. 
Other exports are groundnuts, cotton, cutch, 
hides and skins, silk, beans, rubber, paraffin-wax 
candles and various minerals. , 

Petroleum oil is an export of recent years 
which has developed by leaps and bounds, and 
from an export of 122? million gallons in 1900 
increased to 113 million gallons in 1911-12, and 
1354 million gallons in 1912-13. 

The imports to Rangoon consist of Manchester 
goods, hardware, provisions, salt, sugar, coal, 
iron and steel, and all the other articles required 
by an agricultural nation dependent on outside 
countries for luxuries and manufactured goods. 

‘The difference between the Burman and the 
Indian is shown very clearly in the import 
trade, as the Burman is fond of luxuries and 

-spends his money freely. The consumption of 
‘oilman stores is remarkable. The value of the 


-imports of condensed milk and biscuits has 


‘increased from 3 lacs to over 20 lacs of rupees 


‘in ten years, and during the last year. the ` 


amount of condensed milk imported into Burma 
was double the amount of all the rest of the 
Indian Empire put together. 

Besides these two articles, canned and bottled 


provisions, such as jams, preserved fruits, 


of the steamer moorings and the execution of 
improvement works, and there are few ports 
that are fortunate enough to be exempt from 
some special problem or work involving a large 
non-revenue-producing expenditure. In ports 
on the sea coast expensive breakwaters have 
often to be built, whilst river ports, although 
sheltered from. storms, have, as a rule, ' bars to 
dredge and channels to maintain. 

As previously stated, there is no bax at the 
mouth of the Rangoon River seriously affecting 
the approaches to the port, but immediately 
above and immediately below the wharves and 
anchorage there are engineering poe of 
considerable magnitude. 

In one case a large sandbank at the junction 
of the Pegu River, Rangoon River, and Poozoon- 
doung Creek, three miles below the wharves, 
has for many years been an impediment to 
trade and navigation, whilst in the other case 
serious erosion of the right bank of the river 


‘above Rangoon has threatened to divert the 


main stream from Rangoon to. the: ‘south side 
of the river.” 7 

Immediately above the town and harbour 
the river takes a right- angle bend, -in which 
the course of the river flowing from north to 
south is changed to one from west to east, and 
this abrupt -change -of direction has resulted in 
erosion of the right or concave bank and the 
formation of a deep émbayment. There is no 
record when the erosion began, but a plan < of 


BSBA ce! S 


JOURNAL OF THE. ROYAL SOGIETY OF ARTS. | 


May 8, 1914: 
T 
A ct 
> 
= 
Gy 
» k | 
3 RANGOON PORT TRUST RIVER TRAINING WORKS 
A : . 
fing EROSION OF RIGHT BANK OF RIVER 
i = _> from 1824. to 1913 
. Scale 3200 Feet .to One Inch 
N Feet 1000 500 o 1000 2000 3000 4000 g000 Feet 
3 Note. 
, ` Low Water Contours in 1911 
2 y ? Note. 
Do & ——— Line of River Bank 1824 
2 ys hee Hint ae ye Tart 
i ere eee e a U 
i h F EEA s ss 3 13 1893-95 
he MP ion, Saa E ae ee 1000 
K y z i l æx =x ex I! J? ” 1», 1903 
: |, 191 
be S> < f = ne 7 33 9 s, 
1 e |! as ” 31 1913 
_S i 
© ii 
Lui. 
>= =: 


Seikgyi 
Village 


= 
g 


STREET 
mSTREET 


j LATTER 
i F 
fes) 
CHINA 
m 
=d 
OGUL STREET 


: = 
one = MECHANT STREET 


ata 


bopponsototoseosepssarattteroneun, 
TOPO ON esas agente ERT OAOe Oe reraene 


Emery Walker Ltd. sc. 


‘Fig. 1—SHowina- Erosion or Riaut Bank or RIVER. 


May 8, 1914, 


Rangoon in 1824 shows the river of normal 
width. 

The results of this continued erosion of the 
right bank have been threefold :— 

1. The deep-water channel above Rangoon 
has been diverted year by year further away 
from the Rangoon foreshore, and large sandbanks 
have formed on the Rangoon side of the river 
immediately above the town. 

2. The ebb tide swinging round the eroded 
bend in a deep contracted channel has emerged 
from it at the projection known as Mower’s 
Point with great force, and the momentum thus 
given to the water has carried it obliquely 
across the river to the Rangoon bank, causing 
erosion of the river bed, and undermining the 
Port Commissioners’ wharves and jetties. 

3. The anchorage accommodation, in a port 
peculiarly dependent upon it, has been seriously 
curtailed by the difficulty of laying many fixed 
moorings in a tideway subject to strong cross- 
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the right bank were stopped the permanent 
diversion of the deep-water channel from Rangoon 
to the opposite side of the river was only a 
matter of time, and the problem would be changed 
from training the river to making a new port 
elsewhere. 

At the end of 1907 matters were so advanced 
that the building of a wall was decided upon, 
and the sanction of Government was obtained 
to the purchase of a dredger, to the opening out 
of stone quarries, and the commencement of 
preliminary works; but it was not until two 
years later that the whole scheme was sanctioned 
and the work on the construction of the wall 
actually begun. 

The work consists of a training wall about 
two miles long, extending from Seikgyi to the 
neighbourhood of Mower’s Point, and the dredg- 
ing of a channel in front of the wall through the 
shoal to accommodate the diverted channel. 
The wall is constructed of rubble stone dumped 
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currents, and the impossibility of laying moor- 
ings of any description above Mower’s Point. 
From time to time since the constitution of 
the Port Authority in 1880 various engineers 
have discussed projects for bringing the river 
into train; but it was always realised that in a 
great tidal basin, varying from half a mile to a 


mile wide, situated in an alluvial plain with- 


depths of water up to 80 ft. below low water 
(ordinary spring tides), a 20-ft. range of tide 
and currents on the flood and ebb running 
4 to 6 knots per hour, any work carried out with 
a view to diverting the main channel of the 
river must necessarily be largely experimental, 
and must present a possibility of failure. f 

Towards the close of 1903 the Port Commis- 
sioners consideréd přoposals by their engineers - 
to force the riyer back to its former course by 
means of a training wall two miles long, and. ` 
from 1903 to 1907 the time was occupied in 
preparing detailed surveys and plans and dis- . 
cussing the question. ‘with various sexperts on 
river control; who, although differing in opinion 
as to the method of. exeouting the work, were 
unanimous in stating that unless the erosion of 


2,—SECTION oF TRAINING WALL. 


from hoppers or deposited by hand from barges 
on a foundation of brushwood mattresses over- 
laid with rubble uniformly distributed. The 
average depth of water on the site of the 
foundation before work was begun was 50 ft, 
at high water (ordinary spring -tides). The 
top of the wall is 104 ft. above the datum of 
the port of Rangoon, and coincides approxi- 
mately with high water of neap tides. 

The river bed along the line of the wall 
consists of a layer of fine sand and silt, varying 
from 6 to 10 ft. thick, overlying a bed of hard 
sand and gravel. 

The high-water area of the portion of. the 
river bed between .the present’ right “bánk ¢ and 
the wall is about 300, acres, 7 Whis- grea į is:how 
fapidly silting up, and will ultimately be 7e- 
` claimed and made available:for trade purposes. 

The- preliminary, “arrangements ` involved, 
amont other things, the 'puréhase < of 5,000 000 


' bundles “of brushwood and 50,000 -bundies. of 


stakes for the mattresses, and the quarrying 


‘and transport of 1,500,000 tons of granite stone. 


‘The bulk of the stone has been procuréd 
from a granite hill situated on what was an 
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uninhabited island off the coast of Tenasserim, 
135 miles from Rangoon, and here a very large 
quarry has been established. 

The making of this quarry proved an arduous 
task; in the first instance, the engineers were 
without regular communication with the outside 
world, and the whole island was covered with 
dense tropical jungle and forest. 

There were no facilities for landing plant, and 
vessels had to dump machinery, materials, and 
men on the seashore, where.to the uninitiated 
confusion prevailed. 

To add to the difficulties, 260 ins. of rain fell 
between the months of May and November, 
and several epidemics of virulent malarial fever 
paralysed the labour supply. 

From all these troubles the engineers in charge 
of the island emerged triumphant, and in due 
course the quarry was opened out and arrange- 
ments made for transporting to Rangoon 1,000 
tons of stone a day. 

The contingent works necessary for the 
accomplishment of the main object were 
innumerable: quarters for the European staff 
and about 1,000 native employees had to be 
built, and arrangements made for food supplies 
and the provision of pure water; a well- 
equipped hospital was a necessity, and a military 
police station for the preservation of law and 
order; a post office was established, also a 
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telegraph office, a cable being laid to the 
mainland ; and to keep up thespirits and health 
of the staff a small club-house equipped with a 
billiard table and a tennis court was provided. 

For the quarrying of the stone the most 
modern system ef rock-drills operated by air 
pressure was installed, and for removing the 
earth or overburden at the top of the quarry 
face hydraulic monitors pumping 2,000 gallons 
of water per minute to a pressure of 60 lbs. per 
square inch were used with great effect. 

Owing to shallow water the steam hopper 
barges could not go nearer to the shore than 
some 600 ft., and, the bottom being rock, a pier 
would have been very expensive. It was there- 
fore decided to build a pier at the requisite 
distance out, and to operate the quarry by two 
Lidgerwood cableways, a radial travelling cable 
being used for handling the stone on the land 
and a fixed cable for conveying it to the pier at 
which the steam hoppers lay. 

The cableway skips each carry seven tons of 
stone, and a steamer can be loaded with 1,000 
tons in about ten hours. 

Three steam hopper barges were employed 
in carrying the stone from Kalagouk to Rangoon. 
They are sea-going vessels classed A 1 at Lloyd’s, 
and specially built for the work by Messrs. 
Simons and Company of Renfrew. 

The average time of a voyage from Kalagouk 
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to Rangoon was fourteen hours, but during-the 
monsoon the sea passage was so bad as to bé at 
times dangerous, and this time was increased 
and occasionally doubled. 
_ The preliminary works were concluded about 
the end of the year 1909, and the first hopper 
of stone was delivered on February 28th, 1910. 
The object of the mattress work was to form 
a carpet or temporary foundation extending the 
whole length of the wall, on which the stone 
forming the apron and wall could be evenly 
distributed, and the reason for the great width 
of carpet (230 ft.) was that when covered with 
stone it should form an apron to protect the 
main wall from being undermined by scour. 


Each mattress was 125 ft. long, and either 


75 ft. or 80 ft. broad and 3 ft. thick, and con- 
tained 20,000 to 22,000 bundles of brushwood. 

The mattresses were built on specially con- 
-~ structed slipways, and had to be made at low 
water, while the slipways were uncovered. The 
average time taken to complete one was seven 
working hours, but in an emergency it could’ be 
finished in five hours, and 250 to 300 men were 
employed. 

The mattresses were towed into position by 
a steam tug, fastened to temporary pontoons, 
loaded with stone, and sunk. 

The average weight of stone required to sink 
a mattress was about 80 tons, but 300 tons was 
always deposited at the time of sinking, and'the 
average time to sink a mattress and cover with 
300-tons of stone was twenty: minutes, 120 to-150 - 
mer. all told being employed. 

To mark-the line of the wall and assist in 
fixing the position for the mattresses, the 
dumping of the stone from the hoppers, and 
surveying and sounding, timber dolphins or 
small piers were erected 500 ft. apart along the 
back of the mattress course. 

After the mattresses were all sunk and covered- 
as far as possible with the requisite thickness 
of stone, the steam hoppers were employed. ix- 
dumping steadily on the centre line of the wall, - 
especially on that portion. which crossed-the - 
main channel of the river. 

Owing to the draught of the steamers it was-nat 
possible to dump to a higher level than low-water. 
mark, and from that 


specially constructed barges. 

The original project was for a wall terminating: - 
at level 95, or-5 ft. above low-water level; bat? 
when the wall had crossed the main chatiæt: 
and had ‘been raised to that-level it becáme- 


apparent that the level was too low, as the--permament-channel, -> 
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~ water backed up and-tumbled with such force 


‘over the-wall’as to scour deep holes in the_ 
-embankment and -dispel all idea of natural 
siltation. 
It was, therefore, decided to raise the wall 
an additional 9 ft. in- height, and this has been 


~ done by means of three rows of reinforced 


concrete slabs placed on each side of the wall 
tied together with two tie-rods and filled in 
with loose rubble-; 17,000 slabs were required, 
and:-the whole superstructure, two miles long, 
has-been -built in less than six months. 

- As soon as the wall was sufficiently advanced, 
the pipe-line dredger was set to work cutting 
a channel 1,000 ft. wide outside the wall and 
pumping the material inside the embayment ; 
but-after making several cuts it was found that 
the river was deepening: by natural scour, and 
the dredger was withdrawn. 

’ A large-staff of-surveyors has been | 
throughout the work, and in addition to a 
coniplete quarterly survey of the river between 
SeiKgyi and Mower’s Point, a record was kept of - 
every: mattress sunk,-showing the levels and 
contours : before and-after sinking, and plans 
were maintained showing every deposit of stone. 

+ The state of 'affairs at-the present time is that 
the wall is-conipleted throughout its length, and 
the river has: been diverted into a new channel, 

All erosion of. the right bank has stopped, `- 
and*the area~between that bank and the wall 
is silting up naturally at the rate of 3-ft. per. 
‘month. 

The-sanctioned estimate for the work, but 
for -a wall. without a superstructure, was 150° 
` lacs, -#.¢.,-one millon pounds sterling, and the 
actual cost; including superstructure, is 138 lacs, 

- or £920,080.. 


- * On‘an average about 2,500 men have been 


employed” throughout. the period of the work, 
Actual egonstruction: ‘began. in February, 1910, 
and. thepitisnated- ‘date for -completion was 
‘December, - ‘18485. byt~on two occasions the 
programme of: operations has been accelerated; 
and-the -work has -beer-finished in exactly- four 
yeats;. or- one- year and>-nine-months: before the - 

- estimated. time. 
~~ ‘Phe next. work: to-be-taken up.is the improve: - 
*.mert-of the channels across the Hastings Shoal, 
-át the: junction: of the Pegu and Rangoon Rivers, 
aad? a powerful -drag-suction -dredger has been 
purchased: 2 eapevially- for workin that locality; - 
. but fontilethe completion. of engineering surveys , 
now iw hand‘it-is. iiipossibleto’ Say what works 

are + necessary, or to loeaté the position -of the 
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CONCLUSION. 


In the foregoing pages I 
have sketched, and I hope 
at not too great length, the 
history of a town and port 
which in rapidity of develop- 
ment and soundness of trade 
can compare favourably with 
any of the cities of the New 
World. 

Rangoon has indeed come 
to the front very rapidly, 
and he would be a bold man 
who attempted to prophesy 
as to the limit of its ex- 
pansion in the future. 

Burma has beén called the 
Cinderella of the- Indian 
Empire, but there are signs 
of the advent of the fairy 
godmother who is to provide 
funds for the development 
of the province, and it must 
be the aim of Rangoon to be 
ready for the enormous in- 
crease in trade that must 
take place in the future 
when the vast potentialities 
of this wonderful province are 
realised and systematically 
encouraged and fostered. 

The aim of any port 
authority should be to. keep 
efficient and up to date, and 
to show sufficient foresight 
in the provision of works and 
appliances. to’ prevent the 
arrest of trade development. 
It is, however, often difficult 
to maintain the via media, 
and it is not unlikely that 
`~ the port authorities of the 

future will marvel at the 
puny efforts and lack of 
foresight of the engineers 
and administrators of the 
present day. 


the new deep-water channel. 
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Fia. 4.—PaNoRAMA LOOKING UP STREAM, TAKEN FROM ABOUT TWO-THIRDS OF THE WAY DOWN THE WALL. 


DISCUSSION. 


THE CHAIRMAN (Lord Inch- 
cape) said that if the author 
had been present the mem- 
bers would, he was sure, have 
desired’ to accord him their 
grateful thanks for the very 
interesting paper he had given, 


On the left hand is the old deep-water channel, now silting up, and comprising over 350 acres of land which will ultimately be reclaimed, and on the right is 
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and congratulate him on having carried through 
an enormous work, not only at less than the 
estimated cost but in very much less than the 
estimated time. The Society was very much 
indebted to Mr. Meik for the way in which he 
had read the paper, and for the explanations 
he had given of the admirable photographs that 
had been shown. 


SIR HERBERT THIRKELL WHITE, K.C.I.E., said 
that although he could not claim to be the oldest 
inhabitant of Rangoon, he had known the city for 
nearly forty years. The growth of Rangoon was 
one of the most striking features of the recent 
economic history of India. It was a com- 
paratively small place when it was permanently 
occupied by the British in 1852, and in sixty years 
it had become one of the great cities of the Empire, 
and the third port in India. It was no longer a 
small Burman town, but a city well furnished with 
stately, if inartistic, buildings, with tramcears, 
electric light and rice mills, and filled with a popu- 
lation of many varied races. Thirty years ago, 
when a visit from a casual tiger in the streets was 
not unknown, its inhabitants numbered 134,000, 
whereas now they were over 300,000. The pro- 
gress of the port had been even more surprisingly 
rapid, as practically all its modern equipment had 
been installed in the last twelve or fourteen years. 
With becoming modesty the author had suppressed 
the great part he had taken in the development of 
the port, and in his absenge he (Sir Herbert) could 
the more freely supply the omission. It was not 
too much to say that for the facilities which the 
trade of Rangoon now enjoyed, the series of 
wharves with their ample equipment, above all the 
river training work which had been so lucidly 
explained, and which had saved the port from 
destruction, they were indebted to the author’s 
courage, foresight, skill, and not least, his 
persistence. He had the admirable gift of 
imparting enthusiasm; he convinced the Port 
Commissioners; he captivated the imagination 
of successive Lieutenant-Governors, and secured 
their constant support for his projects. It was 
particularly gratifying to learn that the great 
river training work had been completed in less 
than the expected time, and at a cost materially 
below the estimate. Experience not only in 
India, but elsewhere, was as a rule the reverse of 
that. He desired to mention, before concluding 
his remarks, that the author and the Port Com- 
missioners were indebted to Mr. P. W. Meik for most 
valuable advice and help in the preparation of the 
plans, and the consideration of the best means of 
attacking the serious problem of the Rangoon 
River training. The author was to be most heartily 
congratulated on the completion of his great work, 
and also on all he had done for the port of Rangoon, 
to which he had devoted so many of his best years. 


Sir JOHN JARDINE, K.C.I.E., M.P., said it was 
some few years since he ceased to live in Rangoon, 
and he was therefore able to appreciate by listening 
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to the paper and seeing the photographs that had 
been shown the great changes that had occurred 
there. His avocations at Rangoon were mostly 
confined to the land, and it was unnecessary there- 
fore for him to deal with what he thought was an 
amazing piece of work in the building of the 
training wall. That part of. the paper struck him 
as almost romantic—the getting of an island for 
quarrying the stone to build the wall; the laying 
down of mattresses in the wholesale way that ‘had 


„been described; while the completion of the work 


within the time, and still more within the estimates, 
was almost an unrivalled achievement. So far as 
he knew, there was no limit to the trade-that 
might go up the Rangoon River. In addition to 
being the civil capital of the province, Rangoon 
was connected with all the interior by railways, 
and a number of river steamers had developed the 
inland trade, while the British India, the Bibby, 
and other great steam lines had brought-it an 
ocean trade that extended over the world. He 
thought all the money that had been spent on the 
wall, if the river would only allow it to stand, must 
have been well spent. The author had dealt with 
the question of the great expenditure of money 
that was involved in giving facilities for, increased 
trade. There was no doubt that that form of 
energy, as among the ancient Romans, was very 
conspicuous of British administration in the East. 
The author had not dealt so much with the city, 
with the number of races that were found there, 
and the beauty of many of the scenes. Rangoon 
was quite a metropolitan place, which contained 
many members of the British nation, including, 
for the great advantage of Burma, a number of 
Scotsmen who had had a great deal to do with 
the development both of the ocean-going trade and 
the Irrawaddy flotilla. There were also there 
Mohammedans from Surat in the Bombay Presi- 
dency, an eager kind of tradesman:who had done 
a great deal there, as in many other parts of 
Burma and India. There were merchants and 
bankers from Madras, and in contrast with them 
one often met in the streets the wilder people from 
Siam, the Shans coming down on their wild ponies 
out of the hills, the red Karens and the black 
Karens, and many other nations besides. Above 
all towered the Pagoda, which was the unrivalled 
feature of the city of Rangoon. Twenty miles 
away it could be seen shining in the distance, and 
the nearer one got to it the higher it stood in the 
air,, More majestic and more beautiful. At all 
times of the day, and at every time of the moon- 
light night, it was a building on which one could 
gaze with delight and satisfaction. Some of 
his pleasantest hours had been spent wandering 
about it, looking at its beautiful shrines, With 
their lacquer work, fine carved work and stone- 
work. Above all he wished to mention the 
beautiful effect produced when the sun was 
going down and the moon about to rise. There 
was then a wonderful change in colour on the 
gold-faced stone; it was sometimes purple, at other 
times all shades of gold, changing according as 


- 
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the sun descended and the bright moon rose. In 
addition there were the feathery palm trees round 
about, and no public gardens could be more 
beautiful than the lakes that had been described. 
To Englishmen Rangoon was a place without any 
very great antiquity. It was not the capital of the 
Burmese Empire; the kings of Burma lived far 
away,and had vieeroys in Rangoon, and in olden 
times not many shippers were encouraged to go 
there to trade, The missionary, however, penetrated 
to Rangoon pretty early, Italians belonging to the 
Roman Catholic Church doing a great deal of work 
there. At the present time the American Baptists 
had.a considerable institution in Rangoon, and 
they had done a great deal, there for learning. It 
was interesting to women as well as to men now 
and again to take up the writings of Mr. Judson, 
the early American missionary, and the diary 
which his wife wrote. Sangermano, an Italian 
missionary, wrote a book showing the state of 
Rangoon and the life of a Burman about a 
hundred years ago. One notable point was that 
the author of that book did not even mention 
the trade in rice, which then must have 
been very small. He thought, as years went on, 
Rangoon, while retaining the natural beauty of its 
surroundings, would become an even more thriving 
place than it was at present. He supposed the 
ordinary street scenes were still to be found there, 
picturesque in all sorts of ways. Mr. St. Barbe, of 
the I.C.S., a talented writer, who unfortunately 
was killed leading a charge at the time of the last 
war, in an essay he wrote described Burma as the 
land of the willow-pattern plate. If a willow- 
pattern plate were looked at, if would be found 
to depict ships much like the one that had been 
shown on the screen, with beautiful sterns, houses 
with their fine roofs overhanging the quaint 
carvings, and, among an amphibious people, 
naturally canals and bridges were common, 
while men and women were to be seen walking 
about in their dainty and picturesque way. 
Burma was a country that everybody who could 
get a chance should go and see. For the lover of 
British institutions who wanted to see what could 
be done in a short time by good British admini- 
stration it was a lesson. For the artist who 
wanted to paint beautiful scenes, he did not know 
of any country stranger than Burma and more 


~worthy the pencil.of a good artist. 


Sır FREDERIC W. R, Fryer, K.C.S.1., said 
that when he was in Burma he often discussed 
with the author the question of training the river, 
because it was quite obvious, even in those days, 
that something had to be done, the only question 
being what? It was many years after he left 
before that question was finally decided. It so 
happened that at one time he was serving as 
Deputy Commissioner ta. a district called Dera 
Ghazi Khan, which was situated on the banks of a 
still larger river than the Rangoon River—the River 


Indus. That river was cutting away the bank. 


towards the town of Dera Ghazi Khan, and great 


~ 
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attempts were made to turn the river. Those 
attempts were for some time partially successful, 
but the greatest attempt of all in his time was the 
building of a wall, a very large and costly undertaking 
which the engineers thought promised every success. 
But unfortunately the River Indus took it into its 
head to cut a channel through the bank some 
distance above the wall, with the result that the 
wall was left like an island in the middle of the 
river. The effort that had been made to turn 
the Rangoon River promised, however, permanent 
success, and the work had been most successfully 
carried out by the engineers. So far as he could 
see, the expenditure of the large sum of money 
involved was absolutely necessary, and the result 
of the undertaking was a subject of congratulation, 
not only to all those who had had a hand in 
carrying it out, but also those who had any 
business with Rangoon. The only danger that 
could be foreseen was that the river might take it 
into its head to cut away on the other bank, and 
he was told by some of his friends in Rangoon that 
they felt considerable apprehension under that 
head. If the river did so it might be necessary to 
build another wall on the opposite bank, but it 
was to be hoped that, as the Rangoon River was a 
small river and appeared to be capable of control, 
nothing of that kind would happen. Personally, 
he had lived for a good many years in Rangoon, 
and never experienced any particular inconvenience 
from the climate. Taking it all in all, Rangoon 
was an excellent place*to live in, and he often 
thought, when he experienced such weather as this 
country was favoured with in the previous month, 
that he would be very pleased to be back there. The 
town was also extending very fast. The residential 
quarter for Europeans was not in the actual 
town of Rangoon, but some two miles off in what 
was called the Rangoon Cantonment. In his time 
the Rangoon Cantonment was the property of the 
Government; the houses were leased to the 
different residents, and were primarily intended 
for the use of the officers of the garrison. At the 
present time the Cantonment had been much 
curtailed, and its area had been limited to what 
was actually required for military purposes, the 
remainder of the land having been made available 
for those who wished to build houses for them- 
selves. For that reason the residential quarter 
had greatly extended, and many more houses had 
been built. He understood Rangoon had burst 
through even the limits of the Cantonment, 
and houses were being built not only round the 
Royal lakes, but right out to the Victoria lakes; 
in fact, the town was extending so much that he 
was told that if he went back he would not know 
the place. Rangoon and the whole of Burma could, 
as Sir John Jardine had said, be commended in 
every way to the visitor. He thought the works 
that had been carried out for the training of the 
river should appeal to all engineers who had 
anything to do with the managing of big rivers, 
and they might gain a great deal of information 
from what had been done in that respect. 
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Mr. Byron Brenan, C.M.G., proposed a cordial 
vote of thanks to the author for his excellent 
paper, and desired to associate with the resolu- 
tion Mr. Meik, who had so kindly read it in 
Mr. Buchanan’s absence. 


Mr. G. Owen Duny, in seconding the motion, 
said he was glad to do so, because it gave him the 
opportunity of expressing the great interest with 
which he had listened as an engineer to the 
account which had been given of the Rangoon 
River training works, particularly as he had had 
some experience himself in an alluvial river, the 
Indus. He believed it was the fact that at Dera 
Ghazi Khan, since the accident to which Sir 
Frederic Fryer had referred, an attempt had 
been made to repair the damage and save the 
town by a system of building on mattresses, but 
unfortunately an untimely flood in the river 
destroyed the works after a great deal of money 
had been spent, and the attempt was abandoned. 
The principle of using the mattresses came from 
America, such work having been carried on for a 
good many years there, the classical example being on 
the Mississippi. The work on the Rangoon River 
seemed to give every promise of being successful, and 
had the work not been carried out the probability 
of Rangoon being left high and dry on a backwater 
would very likely havesbeen converted into a fact. 


Mr. ARTHUR W. Brissy said that as a member of 
the Mersey Docks and Harbour Board he desired to 
inform the members that exactly the same sort of 
difficulty had to be contended with on the Mersey as 
on the Rangoon River. Every river, as engineers 
knew, had a tendency to keep making letter S’s. 
After a great deal of hesitation and consulting many 
authorities, it was finally decided to put a training 
wall or revetment on the Mersey very similar to 
that which had been put on the Rangoon River, 
and it had proved an entire success. Another 
training wall was now being made, and powers were 
being taken to construct a third, so that it would 
be seen that the training-wall system had proved 
to be an entire success on the Mersey, although it 
had frightened a great many people. Experience 
on the Mersey taught them that the speed of the 
channels, the depth of water and other things 
would vary in consequence of what had been done, 
and he believed there were evidences in the 
Rangoon River at present that the channels and 
the speeds of the river currents were causing some 
little anxiety in places. Another point to be 
borne in mind was that it was necessary to keep on 
dredging. On the Mersey there were twenty large 
dredgers, the largest of which was capable of pick- 
ing up 10,000 tons of sand in fifty-five minutes, and 
if the Rangoon River was to be kept in a proper 
state it would only be done by never relaxing 
dredging. He wished in conclusion to add his 
‘testimony to the energy with which the author 
carried out the work, which was deserving of all 
credit, and it was quite outside his experience to 
find an engineer come inside an estimate or inside 
the time for the completion of the works. 
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The resolution of thanks was then put and 
carried unanimously. 


Mr. C. S. Mux, in reply to the fear that had 
-been expressed by Sir Frederic Fryer that the - 
east bank of the Rangoon River might erode, said 
a river never eroded its bank on the convex side; 
it was invariably on the coneave side, so that the 
residents at Rangoon might rest assured that there 
would be no erosion on the other side of the river. 
The Rangoon Commissioners recognised the neces- 
sity of constant dredging, and already possessed 
one dredger, the “ Pelican,” which had been used 
for that particular work. In the last month another 
dredger had been delivered at Rangoon, called a 
drag-suction dredger, for the purpose of dredging 
the channels through the- Hastings and other 
shoals below the port. Once the direction and 
course of the new channel below Rangoon was 
finally fixed upon, it wéuld be maintained at a 
depth of at least 30 ft. of water, and ultimately 
he had no doubt, greater depths still. He-thanked 
all those who had spoken on behalf of his friend, 
the author, and himself: for their kindly expres- 
sions of feeling, and he also specially thanked Sir 
Thirkell White for his reference to the consulting 
engineers. The first advice thaf Mr. Buchanan 
obtained in this country was from his (the 
speaker’s) late brother and partner, Mr. P. W. Meik, 
and to him as well as to the author was due, to a 
very great extent, the success of the training wall, 
because he advised Mr. Buchanan in what should 
be done, and backed him up in everything. The 
author was a man of very great energy and deter- 
mination, and had he not possessed those qualities 
the work would not have been carried through. 
Engineering knowledge was all very well, but unless 
a man possessed sufficient driving power behind it 
mo practical result was produced. Fortunately the 
author had the engineering knowledge and the 
driving power, and as a result the Rangoon train- 
ing wall had been built, which would be the 
salvation of the Port of Rangoon. 


Mr. H. G. Turner, I.C.S. (retired), writes :—I 


‘would venture to draw attention to the political 


and commercial advantages to Burma which would 
result from the construction of a harbour at 
Vizagapatam, the nearest port on the mainland of 
India to Rangoon. ” . 

The Bengal-Nagpur line has only some 200 miles 
of construction to conneet Bembay and the Central 
Provinces with Vizagapatam—that is, from Raipur 
in the Central Provinces on the Bengal-Nagpur 
Railway to Parvatipoor in the Vizagapatam Dis- 
trict, whence a branch line of the Bengal-Nagpur 
system now runs to Vizianagram joining the main 
line which runs to the port of Vizagapatam. 
When this line from Raipur to Parvatipoor is 
finished there will be direct passenger and postal 
facilities between Europe, Bombay and Viza- 
gapatam, so that a line of steamers between 
Vizagapatam and Rangoon will complete the 
connection between Europe and Burma, _ 
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For many years the construction of a harbour 
at Vizagapatam has been in contemplation. 
Always the reply has been that the harbour awaits 
the railways and the railways await the harbour. 
The railways now:connect Calcutta with Madras 
along the east coast .of India, passing by .the 
proposed Vizagapatam harbour. I may claim the 
honour of having been instrumental in inaugura- 
ting this line when I was collector of Vizagapatam 
in the eighties of last century. 

Several excellent reports on the possibilities of 
this harbour are in existence. Within the last 
` year or two Sir F. Spring, the engineer of the 
Madras harbour, examined and reported on the 
Vizagapatam harbour, and only last cold weather 
Sir Harold Stuart, Member of Council, Madras, 
visited the project. 

The Central Provinces would benefit immensely 
by the stream of traffic which would pass through 
that territory from Bombay via Nagpur, Raipur, 
Vizagapatam, and across the Bay to Rangoon. 
Doubtless the Government of the Central Provinces 
would lend their voice to the project. 

The completion of the railway from Raipur to 
Parvatipoor lies within the purview of the Bengal- 
Nagpur Railway system. The line has, I believe, 
been already surveyed. From inquiries I made 
recently in Nagpur it is recognised that access 
to the east coast by linking up this piece of line 
would be of very great value. 

There is in addition a proposal to construct a 
narrow-gauge line from Vizagapatam across the 
Eastern Ghats to open out the vast extent of fertile 
land in the Bustar State, Central Provinces, and 
in Jeypore (Vizagapatam). During the last cold 
weather, Sir Harold Stuart and I made a recon- 
naissance of this route from the coast as far as 
the capital town of Jeypore across the Anantigiri 
Ghat, and a detailed survey is now in operation. 

I submit that the construction of a harbour at 
Vizagapatam is a project of very great importance 
to Rangoon, and is eminently reasonable and 
practicable. 

P.§.—Since the above was written I have heard 
that there are good prospects of the improvement 
of the Vizagapatam harbour being commenced at 
an early date and of the railway connection with 
Raipur being built contemporaneously. In four 
years from now, therefore, at the latest, this direct 
mail route should be available for Burma. 


NINETEENTH ORDINARY MEETING. 
' Wednesday, May 6th, 1914; Cononen H. C. L. 

Horpen, R.A., C.B., F.R.S., Member of the 

Council of the Society, in the chair. 

The following :candidates were proposed for 
election as members of the Society :— 

Bachert, Augustus Ellsworth, M.Am.Soc.C.H., 
1260 Lincoln-avenue, Tyrone, Blair County, 
Pennsylvania, U.S.A. 

Bavin, Rev. Francis, Bavinton, Stony-hill P.O., 
Jamaica, British West Indies. 
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Beaufort, John 
Warwickshire. 

Donnithorne, Arthur Arundell, Highgrove, Ash- 
burton, South Devon. 

Foster, John Thompsett, Glenthorne, Maldon-road, 
Wallington. 

Paynter, Walter A., M.A., Silvermead, Knowle 
Green, Staines, Middlesex. 

Peirson, Charles Laurence, 191, Commonwealth- 
avenue, Boston, Massachussetts, U.S.A. 


William, Berryfield, Solihull, 


The following candidates were balloted for 
and duly elected members of the Society :— 


Carpenter, Lieut. -Colonel George T., H.A.C., 
Leigham House, Streatham, S.W. 

Carrick, Robert, British Vice-Consul, Gefle, Sweden. 

Datta, Jnanandra Nath, 16/1 Ramkanto Bose-street, 
Calcutta, India. 

Esenwein, J. Berg, M.A., Litt.D., Ph.D., Narberth, 
Pennsylvania, U.S.A. 

Fiani, Nasri Habib, British Vice-Consulate, Jaffa, 
Palestine. 

Golechha, Nathmal Bagmal, Sarafa House, Gwalior, 
Central India. 

Hebblethwaite, Frank Hirst, M.Inst.C.E., Caixa 
1697, Rio de Janeiro, Brazil, South America. 

Krishna, Radha, Muzaffarpur (B.N.W. Ry.), India. 

Macfarlane, George William, 6, St. John’s-road, 
Pollokshields, Glasgow. 

Olds, William Clarence, Southern Railway Com- 
pany, 1820 Pennsylvania-avenue, N.W., Wash- 
ington, D.C,, U.S.A. 

Roy, Krishna, Chittagong, India. 

Spicer, James, 50, Upper Thames-street, E.C. 

Tan Geok Tio, 5 and 6, Seventeenth-street, Ran- 
goon, Burma. 

Taylor, Miss Clara M., 33, Holland Villas-road, 
Kensington, W. 

Todd, John L., M.D., ScD,, Department of Para- 
sitology, McGill University, Montreal, Canada. 
Walcott, Professor Gregory Dexter, Ph.D., 1549, 
W. Minnehaha - street, St. Paul, Minnesota, 

U.S.A. 


THE CHAIRMAN introduced Mr. Horace Wyatt 
as the reader of the paper, explaining that Mr. 
Clayden was attending the trials of light cars at 
Harrogate, under the auspices of the Royal Auto- 
mobile Club. 


The paper read was— 


INEXPENSIVE MOTORING. 


By A. LUDLOW CLAYDEN, 
Member of the Institution of Automobile Engineers, and 


Member of the Society of Automobile Engineers of America. 

Several others besides the present author 
have had the honour of addressing you in this 
room on subjects connected with motor-cars, 
their design, and their construction and use ; 
but it is now several years since the subject 
was before you, and many changes have taken 
place since Mr. Mervyn O’Gorman discussed 
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the probable future of motoring. In the early . 


days motoring was indeed a thing for the 
well-to-do only : not that motor-cars of old types 
cost more than they do to-day, for in many 
cases modern cars are vastly more expensive 
than the cars of ten years ago, but the com- 
paratively poor reliability of the early vehicles, 
their wastefuJness in fuel and oil, meant that a 
fairly deep purse was necessary to keep a car 
in running order. Furthermore, the motorist 
of 1900, or even the motorist of 1904, had to be 
something of a mechanic. He had at least to 
understand exactly what his machine was, and 
to know the purpose of almost every screw in it ; 
whereas to-day there are many thousands of 
people in England alone who are driving and 
even looking after cars themselves whilst only 
having the most rudimentary idea as to how 
they work—people who would be quite incapable 
of executing the very simplest of simple 
adjustments. Never in the history of the 
world has so complete a machine as the modern 
motor-car been worked by ordinary people— 
people, that is, without engineering training, 
It is a wonderful testimony to the skill of 
automobile engineers that the car is as reliable 
as it has become. Better design and firmer 
construction do not only solely spell reliability, 
they also make for reduced cost of running. 
In 1911 there was a special issue of the Autocar, 
in which the advantages of motor-cars as a means 
of locomotion for doctors was discussed, and 
glancing down the pages devoted to costs of 
running obtained from medical men throughout 
the country, one finds that in those days many 
cars were being run at a cost of less than 4d. 
per mile, including absolutely everything except 
the item of depreciation. It is not the present 
author’s purpose to say a very great deal 
concerning actual possible cost in this way, 
because so very much depends upon the use to 
which a car is put and upon the surface for 
which it is required ; but it is safe to say that 
an ordinary good car will carry four people at 
a lesser cost than they could travel by third-class 
railway carriage, allowing for the incidental 
connections with the railway by cab or omnibus 
in getting from place to place. Even a lordly 
six-cylinder will carry one, or not one exactly, 
but it will carry four people at considerably less 
than first-class fare, the wages of a chauffeur 
and every possible incidental expense being 
included in the estimate. 

It is but rarely, however, that the ordinary 
man has any definite ideas as to what kind of 
car he requires. Supposing he merely decides 
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he would like to possess a motor-car, it then 
remains to choose among not only a very large 
number of different makes but a large number 
of different types. Of course the types repeat 
themselves over and over again; that is to 
say, one finds a very large number of cars very 
similar to each other, but there are none the 
less classes produced to do particular kinds of 
work, and they may be regarded as follows :— 

There is the car designed to be as good as it 
possibly can be without any regard to the cost 
of making it or to the price at which it will 
have to be sold. One finds a good many very big 
cars in this class, a fairly large number of mode- 
rately big cars, and quite a few extremely small 
cars. Mostly, one might say that this class 
includes all the European-built six-cylinder 
cars, and about a quarter of the moderate-sized 
four-cylinder cars made in Europe. The cost 
price of a complete car of this class ranges 
between £850 and £1,250, or even as much as 
£1,500. 

Then there is a class mostly consisting of 
four-cylinder cars, where the chassis alone and 
without a body is priced at about £500. Any- 
thing from £150 to £300 may be added to this 
for body-work, and as a rule these chassis are 
moderately powerful—that is to say, they are 
almost as speedy as their bigger brethren, but 
are not quite so luxurious in running, and, 
perhaps, not quite so fast up hill. 

Then, next again in order of price one comes to 
the sum of £500 for a complete car. This is a 
good round sum,and a sum which, I believe, 
very many people in these islands would regard 
as a comfortable and easy maximum. There 
is an exceedingly wide choice of really first-class 
cars ranging in price from £400 to £500, complete 
with all their fittings and accessories. Some 
of them are large, some'of them are compara- 
tively small, but the quality is just about the 
same throughout the range. When we come 
to go below £400 then there is a distinct and 
noticeable falling-off either in size and power 
or in quality. 

In other words, in choosing a car to cost more 
than £500 a man cannot easily go far wrong. 
There are very many cars in the classes above 
£400, and some of them are better than others, 
but they are nearly all good ; there are very few 
poor cars on the market at the present time 


.dearer than £350. Thus, it is the buyer with 


something under £400 to spend who is to-day 
faced with the biggest difficulty when he comes 
to make a choice. The author proposes, there- 
fore, to confine his following remarks to this 
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class, and this class alone, leaving the machine 
fér the more wealthy entirely out of the case 
for the time being. 


‘LOW-PRICED CARS. 


A low-priced car is not necessarily a cheap 
one. The word “cheap” means that for the 
money expended particularly good value has 
been obtained ; a cheap article, in fact, is really 
an article which has been bought for less than 
its market price ought to be. On the other 
hand, low priced means that the article appears 
to be good value for the money. A 5s. cigar 
` might be a cheap cigar; it might be a cigar 
which was really worth 7s: 6d. On the other 
hand, a 4d. cigar might be a very dear one, 
because it might be only worth 2d. A 5s. cigar 
would in no case be a low-priced cigar, whereas 
the 4d. cigar must always be low' priced. This 
simple illustration is necessary because there 
has arisen a good deal of confusion owing to 
the use of the word “cheap ” in England, and 
of the term “low priced” in America. The 
author believes that the latter phrase is the 
more indicative of the actual state of things, 
and, therefore, he prefers to refer to cars costing 
less than £300 as low-priced cars, leaving the 
question as to whether they are cheap or not 
to be decided for each individually on its own 
merits. 

In considering cars costing less than £3800, 
the first thing to be settled is the exact require- 
ment of the prospective owner. Does le desire 
to travel fast? Does he desire to carry few 
people or many? Is he interested in low cost 
of upkeep, or is he more concerned with 
resplendent appearance? For anything from 
£200 to £250 it is possible to obtain a really 
well-made, well-designed, and, in a word, 
excellent small car to carry two or at the most 
‘three people of ordinary size and weight. 
Similarly, for anything between £200 and £300 
one may buy quite large cars with powerful 
engines and a seating capacity for four, five or 
even six people. It is, of couse, obvious that 
the large car ought not to be as sound mechani- 
cally as the small car for which the same 
purchase price is demanded ; but it would not 
be quite a safe thing to lay down as a definite 
law that the small car is necessarily better than 
the large car of equal’ price. There are many 
people to whom the super-excellent small car 
would be far less useful than the mechanically 
less excellent large car. On the other hand, 
‘there are many others whose ends’ would be 
served quite satisfactorily by the large car of 
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only moderate quality. It is, of course, from 
America that the majority of the large low- 
priced cars come,and as the author has given 
this matter rather special study, it may not be 
out of place to devote a little time to explaining 
why it is that the Americans are alone, or prac- 
tically alone, in offering four- and five- passenger 
touring cars for inclusive prices ranging between 
£200 and £300. 

There has been a great deal written—in fact, 
it is no exaggeration to say that there has been a 
great deal of nonsense written—concerning the 
superior standardisation prevailing in America. 
The reason for the cheapness, or apparent 
cheapness of American cars is explainable simply 
by the comparative size of Gieat Britain and 
the United States of America. Really to get a 
true view of the differerice between manufactur- 
ing conditions in England and in the U.S.A., the 
area of Canada and part of the area of South 
America ought to be added to that of the 
United States proper. It is no more trouble 
for an American manufacturer to sell a car in 
Mexico City or in Saskatchewan than it is for 
a Birmingham manufacturer to sell one in 
Edinburgh or in Plymouth. The fact that the 
distances are greater affects the case practically 
not at all, because the trouble in ‘dispatching 
cars from a factory consists In putting them on 
the railway truck,-and it matters very little 
how far that railway truck will travel once the 
vehicle is loaded. We have in England, and 
in our Colonies, Dominions and Dependencies, a 
larger market, perhaps, than the American has in 
the United States and Canada, but it is a market 
scattered in small pieces all over the world. To 
cover it adequately a merchant needs to employ 
many different railroads, and many different 
shipping lines. In selling a car in the far away 
parts of the ‘British: Empire, -it will necessarily 
pass through many more hands than would 
the American in travelling from Detroit to 
Northern Canada, and this repeated handling 
not only robs the manufacturer of a certain 
amount of his profit, but by creating more 
work also creates delay in such of the’ processes 
necessary between the actual manufacturer and 
the final purchaser and user. This is why the 
American is able to count upon such an enormous 
output. 

The author, however, is certain that- British 
makers can produce a low-priced four- or five- 
seated car, and hereunder is given a brief 
specification for a possible chassis to meet 
American competition. 

It may safely be laid down that the wheel 
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base shall be 10 ft. to 10 ft. 6 ins., and the track 
should be the standard 56ins. To give com- 
fortable riding and good-tyre durability, the 
tyres should be not less than 820 mm. by 120 mm. 
Such a refinement as wire wheels would be out 
of the question, as their labour cost is very high. 
Only wood or pressed steel could be used, but 
it seems likely that there may be other ways of 
making metallic wheels that have not yet been 
exploited. 

` Undoubtedly a spare tyre with some ready 
means of attachment would have to be provided, 
and although it seems absurd, there is no doubt 
that a fifth wheel is the cheapest form of spare, 
supposing each of the five wheels to have a 
fixed rim. The reason for the invariable use 
of detachable rims on American cars is not 
their cheapness, but because they are preferred 
in America to the spare wheel. The detachable 
rim should be the cheaper on purely theoretical 
grounds, but it seems much more difficult to 
make a satisfactory detachable rim than would 
ordinarily be thought to be the case. In any 
event, popular prejudice is in favour of the 
spare wheel, and detachable rims would need to 
be «very much cheaper before they could be 
used in place of the spare wheel. 

For tke suspension practically the only way 
to save expense is to eschew all systems but 
the simplest, and to use semi-elliptic springs 
all round. This does not necessitate any 
sacrifice whatever in quality of springing for a 
car of the size under consideration. 

For the front axle a pressed steel channel, 
with drop-forged pivot jaws riveted in place, 
as on the Lancia, or a forged axle should be 
used. Both of these are better than a tubular 
structure, which involves brazing and so high 
labour cost. Whether the pressing or the 
forging would be the cheapest would depend 
upon the amount of pressed work or of die- 
forged work in the whole chassis; in other 
words; upon the total magnitude of the order 
which could be given for stampings or pressings. 
If a very large number of forgings are required, 
then the forged axle could be obtained at the 
lowest price, and if pressed steel is used very 
extensively, then the pressed axle would be 
the cheaper. 
the two forms from the points of view of strength 
or. popular prejudice, the only practicaladvantage 
of the forged axle being that it is easier to deal 
with if it should be bent accidentally. 

Steering gear must be arranged on normal 
lines, and it is certainly not a part on which 

‘much cutting down could possibly be recom- 
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mended. A rack and pinion which is quite 
satisfactory for light cars would be ruled out 
in the case of a car of this size, principally 
because it is very difficult to stay the steering 
column properly when it is of so great a length, 
and to apply the gear in the ordinary way it is 
necessary to have the rack practically on a level 
with the front axle. This is clumsy and necessi- 
tates the use of complicated brackets, since on a 
fairly heavy car it is scarcely allowable to rely 
upon the stiffness of the column. Furthermore, 
it is quite impracticable to arrange control 
levers on the wheel with the rack and pinion. 
The bevel segment, which is a better steering 
gear than .the worm in any case, generally 
cannot be applied on account of the great size 
of the segment box, while the bevel segment 
itself is also more expensive than the sector as a 
machine-shop job. It may here be added that 
the author considers that a throttle setting 
controlled from the wheel is infinitely more 
convenient than a dashboard arrangement, 
while it may be almost as cheap. 

In the case of the frame it is also not obvious 
how anything could be saved except by so 
arranging the attachment of the engine and 
other parts that the minimum of work is needed 
in erection. Therefore, pressed steel for side 
and cross members may be sp? cified without 
further comment. 

So far it has not been possible to indicate 
features in which form may be so simplified that 
any substantial saving will result, but it will be 
found that in the engine there is greater scope. 

The preliminary is to decide upon the size, 
it being, of course, understood that there cannot 
‘be less than four cylinders. In order to deter- 
mine the dimensions, stroke-bore ratio need 
not be considered just yet, so, regarding it from 
a volumetric point of view alone, either a small 
high speed, high efficiency engine may be 
selected, or a copy of the American large, low 
speed, low output motor. 

To settle the matter, it is useless to offer a blind 
suggestion, and, therefore, the best method 
is to argue it out from first principles. The 
engine must have :— 

(1) Power enough to pull its load and sur- 
mount a gradient of one in thirty on the top 
speed, while making at least 45 miles per hour 
on the level. 

(2) A good low-speed torque to give a wide 
top speed range. 

And it must be :— 

(3) Quiet in operation. , 

(47 Reasonably economical of fuel and oil. 
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(5) Durable. | 

(6) Capable of repair when worn. 

(7) Free from vibration. 

(8) Not too prone to carbonise. 

(9) Reasonably accessible. 

Of these nine points some are characteristic 
of the small European engine and some of the 
American. No. 1 calls for an engine which will 
give an equivalent power to that developed 
by an ordinary three-litre engine in its usual 
condition as handled by fairly competent 
amateurs. Such an engine calls for special 
care in making if a small size is chosen, but for 
less if a larger size is used. No. 2 again calls for 
a three-litre or even larger engine; the con- 
ditions can only be met with difficulty with 
anything smaller. No. 3 is common to all. 
No. 4 is most easily fulfilled with the small 
engine. No. 5is a very debatable point. No. 6 
eliminates certain transatlantic methods of 
manufacture—such, for instance, as pouring 
white metal round the cam-shaft when held in 
position in the crank-case by a jig so that the 
bearings are made up solid in the case and the 
shaft can only be removed by melting them out. 
No. 7 favours the three-litre or middle-sized 
engine. Nos. 8 and 9 favour the large size. 

Thus we may take it broadly that the ad- 
vantages and disadvantages are about equal, 
whether departure is made either upwards or 
downwards from the three-litre capacity. 

Summing up briefly, the smaller the engine 
the better the material and the workmanship 
must be, and, it may be added, the greater the 
care the user must take in order to get the best 
results. Conversely, the larger the engine the 
less accurately need it be made, the lower the 
quality of the material that can be used and 
the less the amount of attention required to 
keep it in order. 

Purely as a manufacturing proposition, 
therefore, the big engine wins, but, remembering 
that its extra weight is a disadvantage through- 
out the whole life of the engine, from the first 
casting to the last gallon of petrol which is used 
in it, it is obvious that it is easy to overdo size. 
Exactly which is the best size must, of course, 
be a matter for each individual manufacturer 
to decide. The author is, however, quite 
convinced that the best plan is to choose an 
engine of three-litre capacity, but designed with 
proper regard to manufacturing cost. 

The next step is to see in what way its cost 
can be reduced without robbing it of any essential 
quality. Here, let it be explained, the author 
in his estimation of power has in his mind quite 
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an ordinary engine, and not one such as those 
fitted in the very best and most expensive 
three-litre cars which are normally sold after 
having been tuned up to a very high pitch. 


SPECIFICATION FOR INEXPENSIVE THREE-LITRE 
ENGINE. 

Before considering any of the details of the 
design, it must not be forgotten that all these 
have to be considered in the light of the manu- 
factyring facilities which the designer enjoys. 
It would be rational to assume that the type 
of car under consideration is most likely to be 
turned out from a brand-new factory where the 
equipment could be chosen to suit the design. 
It is scarcely necessary to remind engineers that 
the machine-tool maker can aid them enor- 
mously if their quantities are large enough, and 
if they are prepared to spend a large amount of 
capital in equipment. Believing, as the author 
does, that a chassis on the suggested lines could 
be made by several British manufacturers 
without any alteration to their plants, he 
assumes in sketching the design that the tools 
available will be up to date, that there will be 
plenty of automatic and semi-automatic ma- 
chinery for small parts, and that it will not be 
necessary to make any parts on old-fashioned 
machinery ; wherefore the designer of a cheap 
car is faced with alternative methods of obtaining 
the same end, and it is a safe rule to assume 
that the method which will call for the smallest 
expenditure of labour in the shops is the best to 
employ. 

Cost can be saved in the cylinders by slightly 
increasing the weight, so as to eliminate fins and 
complicated cores, while the water dome can be 
of cast-iron instead of brass or aluminium. 
All faced joints on the casting should be brought 
into level planes, so that four operations at most 
will serve to finish all of them. Needless to say 
a block casting must be used with inlet—and, 
probably, exhaust—passages combined so that 
no manifolds are needed, the carburettor bolting 
on by one flange and the exhaust pipe by another. 

Pistons must be made carefully, but a small 
saving may be effected by using two rings only ; 
in America it is contended that it is cheaper 
to fix the gudgeon pin in the small end of the 
connecting rod and to bush the piston, since the 
two bushes are very small parts and can be 
made accurately on an automatic machine. 
The gudgeon pin can be secured in the small end 
more simply than in the piston ; the connecting 
rod forging is also cheapened a little as no T head 
has to be formed for the small end, and the 
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width of the rod is constant from the big end 
upwards. It would, however, be very diffi- 
cult to apply this method to small engines, but 
for a three-litre size it ought to be applicable, 
and the author is not aware of any practical 
objeetions. 

The cheapest effective way to prevent over- 
lubrication should be to pierce the piston skirt 
with holes, but a scraper ring may be the better 
method; the comparative cost of the two 
depends solely upon the machine shop facilities. 

The valves can be assumed to be parts on 
which no saving is possible, and the same is 
true of the connecting rods, but in the details 
of the valve gear a good deal can be done. 
For instance, the tappets need not be fitted 
with rollers but can have plain ends bearing 
directly upon the cams, with simply an adjusting 
head of the set-screw and lock-nut type. The 
guides may be simple bushes pressed into the 
cylinder foot so as to make possible the machining 
of the holes to receive them at the same jig 
setting as is used for the valve seatings and 
guides. Such tappets will be a little noisy and 
a little liable to throw oil, but these are matters 
which do not really affect the performance of 
the engine. It is assumed that the valves would 
be enclosed, but preferably by a pressed steel 
plate instead of an aluminium casting. 

A stamped cam-shaft should be used, finished 
to fine limits in the dies, as this will only require 
grinding, and the use of the flat-sided cams 
needed for a mushroom-ended tappet will help 
to reduce the cost of this. 

When we come to the crank-shaft there are 
two possible recommendations: either to use 
only a moderately good steel, but plenty of it, 
or to machine only the journals, balancing on a 
Norton machine. Far better provision against 
whip and consequent vibration can be made by 
having a large mass of steel in the shaft than 
by the use of a smaller mass of very high tensile 
material, so that the heavy moderate quality 
steel, by calling for a slightly less rigid support, 
Saves money also in the crank-case, and it is 
much easier to handle in the machine shop., 

Three bearings for the crank and three for the 
cam-shaft are ample if they are large enough ; 
in fact, there is a growing belief that five bearings 
are a positive disadvantage in any case. Two 
bearings are not to be considered, because they 
introduce almost insurmountable difficulties 
with vibration. Die-cast bearings are cheap if 
the quantity is as large as it may be assumed 
to be, and they are very different things now 
from what they were not long ago. It is in 
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the fitting of these bearings that the best 
workmanship in the chassis ought to be found. 

In the design of the crank-case, care must be 
given to the elimination of machining, choosing 
the shape so as to reduce the amount of facing 
to a minimum, and arranging the faced parts 
so as to lie as much as possible in two planes only. 
The holes for the tappets to pass through can 
be cored so as to need no boring, and by thicken- 
ing the flanges the number of bolts needed to 
attach the sump can be reduced to half the 
normal quantity. 

For distribution gearing, popular demand 
almost necessitates a chain, and while a “ silent ”’ 
type is out of the question there is no reason 
why a roller form should not be employed, 
as it has been very successful on smaller engines, 
and is cheaper both in first cost and in assembling, 
while the simplest possible form of tensioning 
can be used, such as a plain rimmed, spring 
loaded jockey pulley. 

Our limitations in cost of production would 
not permit of the use of forced lubrication, but 
there is no drawback to the trough system 
except for very highly stressed engines, and it 
might be possible to dispense with the pump 
by an adaptation of the scheme employed on 
the smallest Mathis engine. In this design 
there is a jockey pulley actually in the sump, 
and the chain itself lifts oil into ducts leading 
to the main bearings and the troughs. This 
calls for an extra length of chain and might not 
lift enough lubricant for a larger engine, but 
it would be possible to locate an outside jockey 
as used on a roller chain to dip beneath the 
normal oil level in the sump, so that a paddle or 
scoop upon it would throw oil into channels. 
The author offers this suggestion as one affording 
the least costly efficient method that occurs to 
him. 

If a pump is to be used it can be placed 
on one end of the cam-shaft more cheaply than 
it can be located in the sump, as an extra shaft 
and gear are thus eliminated. As regards the 
magneto attachment, the author can only suggest 
that the form of coupling employed should be 
chosen with an eye to its cost, and that the 
sprocket that drives it should be arranged in 
such a manner that it would be possible to 
attach a water pump. Of course, it is assumed 
that cooling would normally be by natural 
circulation with a plain tube radiator, but for a 
colonial model pump cooling is essential, and 
as a slightly higher price is easily obtainable 
abroad the pump can be added. 

Leaving the details as thus briefly sketched 
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out, the author proposes to venture. a remark 
on a very controversial matter. Having heard 
arguments innumerable. on the subject, and. 
having considered them all, he is practically 
convinced that a fairly large bore engine is 
cheaper than a small bore long stroke engine 
to make to fulfil the conditions laid down at the 
beginning of this paper. There seems good 
reason to think that 90mm. by 120 mm. is a 
very convenient proportion, especially where 
cost of production is a paramount consideration. 
This, again, is a matter which depends somewhat 
upon the, equipment of the particular works 
undertaking the manufacture of the car. A 
short stroke engine is, however, advantageous 
because the cylinders, crank-case, crank-shaft, 
valves and valve springs are all cheaper, while 
it is much less prone to suffer from over-lubrica- 
tion. It is usually lighter for its power (and 
light weight has already been pointed out to 
be a fundamental advantage). There is a limit 
beyond which it is not advisable to go,; for 
instance, if a very short stroke very large bore 
engine is employed, the machines for boring 
are more expensive and the boring operation is 
slower, the pistons become very costly, and so 
on; in fact, the happy mean would be deter- 
mined by considerations of this sort. Again, 
there is a popular prejudice against a “square ”’ 
engine, while there is none against one of 90 mm. 


by 120 mm. The author considers that an 


entirely false value has been placed upon the 
advantage of coming within a low tax range, 
since a pound or two of annual expenditure is 
not a matter of very much importance to any 
man who can afford the upkeep of even the 
simplest kind of car. 


TRANSMISSION. 

Leaving the engine scheme thus broadly 
outlined, the next point is the gear-box, in which 
we cannot, of course, expect more than three 
speeds. 


If this i is admitted, the next point for con- . 


sideration is, which is the best location for the 
change-speed mechanism? There seems very 
little doubt but that a gear-box combined either 
with the engine or with the back axle is dis- 
tinctly cheaper than a separate unit. It reduces 
the weight slightly, or can be made to do so, and 
it can similarly be so arranged that a good deal 
of machining is eliminated. The author believes 
that there is a great deal to be said in favour of 
the combined axle and gear-box,.but the fact 
that such a construction is generally regarded 
unfavourably in this country is. sufficient to 
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compel us to, look beyond the single question of 
expense in this case. 

The advantages may be summed up briefly 
as follows :— 

(1) Et is easier to obtain reasonable quietness. 

(2) The combination of axle-case and gear- 
box is a more convenient part.to handle than 
the combination of crank-case and gear-box as 
it is smaller and lighter. 

(3) The engine unit may be handled in the 
assembling and testing shops more conveniently 
by itself without the transmission. 

On the other hand, the disadvantages are :— 

(1) A considerable increase in unsprung 
weight with corresponding reduction in the life 
of the tyres. 
` (2) The difficulty of arranging the striking 
mechanism so that it shall be certain in action 
and permanently free from rattle. 

(3) It renders the use of a transmission brake 
almost impossible. 

(4) It does not make for accessibility. 

Each of the points enumerated above is a 
debatable one, but it is not proposed to discuss 
them on account of the deciding factor repre- 
sented by the weight of public opinion. Thus 
the unit engine and gear-box is the best arrange- 
ment. 

The clutch should be either a cone, faced with 
soft material and with both the male and female 
portions made of light steel pressings, or a simple 
single plate clutch faced with a woven metallic 
substance, which would be just as satisfactory 
as the cone and equally cheap. This clutch 
could be kept very narrow so that it could be 
contained in a small compartment between the 
gears and the-engine. 

So far it has been assumed that the axle 
would be bevel-driven, but this again isdebatable, 
because it has not yet been decided whether 
worm gearing is not cheaper considering the 
amount of care and attention which needs to be 
bestowed, upon the erection of bevel gears in 
order to make them quiet enough. This is a 
matter for gear specialists to settle rather than 
the ‘ordinary _ automobile engineer, and the 
author is quite content to leave it to them, 
merely adding that in theory the worm ought 


to be less expensive. 


There is in America an enormous sale for a 
pressed steel pattern of axle-casing modelled on 
the, axle introduced by Messrs. Rubery, Owen 
and Co., and employed firstly on the Daimler 
chassis. This is said to be heavy, and in the 
small quantities in which it has been produced 
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in England it is also expensive. To save cost 
European manufacturers usually appear to 
prefer a malleable iron centre case and steel 
tubes, mounting the road wheels on the ends of 
the driving shafts, but recessing in the hubs 
one bearing mounted on the end of the tube, so 
that the weight is borne principally on the tube 
and only to a secondary extent upon the shaft. 
Strength for strength the axle-case made of the 
minimum number of parts should be the lighter, 
and it ought also to be the cheaper. As the art 
of casting in steel improves, it seems not im- 
probable that the German type of axle, which 
has two pieces split in a vertical plane at right 
angles to the shafts, will become the least 
expensive. It certainly calls for less machining 
than any other pattern, and it is by far the 
neatest in appearance when completed. 

A small point, however, is that whatever the 
type of case used, it is best to incorporate the 
adjustment for setting the bevels or for manipu- 
lating the worm, in the small part of the axle 
containing either the worm or the bevel pinion. 
In other words, the thrust race behind the 
crown wheel or worm wheel, being relatively 
inaccessible, should not be relied upon for the 
adjustment which will certainly be required 
before the car leaves the factory. 

For propeller-shaft joints it is to be hoped 
that leather or a similar material will prove 
sufficiently durable for general adoption. Not 
only is it vastly cheaper than any other kind of 
joint, but it is permanently quiet, and in the 
event of failure can be replaced by the least 
intelligent person. The author believes that the 
secret of making a successful leather joint is 
to make it of sufficiently great a diameter, 
It is a noticeable fact that on the first car-for 
which a leather joint for the propeller shaft was 
used (the Isotta-Fraschini) the same plan is still 
employed, the leather dise being considerably 
greater in diameter than that used for the 
Daimler omnibus. 

It has already been mentioned that a trans- 
mission brake is cheaper than a foot brake 
acting in the rear hubs, owing, of course, to the 
fact that only one pair of shoes and one drum 
are fitted, while the connections are shorter and 
more simple; it is, therefore, cheaper in the 
first cost and cheaper in assembling. 

The same design of shoes, and possibly even 
the same design of drum, must be used for the 
transmission brake as well as for the hub brakes. 
The contracting band brake is said to be slightly 
cheaper than. the expanding brake, but it is so 
infinitely inferior in action that even a great 
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superiority on price ought not to be considered 
for a moment. 

An expanding brake made from a cast-iron 
or bronze ring split at one point only, expansible 
by an ordinary cam, and stayed in such a manner 
that its own natural spring can be used to 
contract it is a very satisfactory form, and 
should be much cheaper than split shoes. It 
does not require to be mounted on the fulcrum 
quite so accurately, and is, besides, enormously 
powerful. 

Turning now to smaller details, a lot of money 
is often wasted on controls, or rather on the 
fitting up of controls. For instance, the attach- 
ment of the gear change and brake operating 
mechanism is frequently quite an elaborate job. 
Apart from all considerations of cost, the 
author believes that the change-speed lever will, 
before many years have passed, almost invariably 
be located centrally, so as to stand conveniently 
to the left hand of the driver. There is abso- 
lutely no diffculty in handling a change-speed 
lever so placed: in fact, when taking over a 
car with such a control for the first time no 
awkwardness whatever is noticeable. ‘This is 
not merely the personal experience of the 
author, but it has also been observed by a 
number of others. 

A central change-speed lever can be mounted 
with complete efficiency and with extreme 
simplicity and cheapness on the lid of the gear- 
box itself. This eliminates quite a number of 
tubes, rods and small levers, and it is also easy 
to combine the real gate with the selectors 
inside the gear-box, using externally merely the 
simplest kind of indicator to show the four 
positions of the lever. Furthermore, the central 
gear lever enables the car to be entered from 
either side, and does not rob either the driver 
or the passenger of seating accommodation. 

The amount of space wasted when the gear 
lever comes inside the right-hand door was very 
noticeable on the cars at the last Olympia Show. 
Some of them had a full third of the driver’s 
part of the front seat occupied by the levers, 
which were by no means easy to reach, being 
tucked away underneath his legs. 

If the change-speed lever is in the centre of 
the chassis, the brake lever can either be placed 
there also or it can be mounted in a separate 
bracket on the frame, the fulcrum being so set 
that when the brake is on the lever will not bar 
the entrance.. It is rather an advantage to 
have the brake lever on the right-hand side, 
because it cannot then be confused with the 
change-speed lever, and the application of 
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the one cannot interfere with the operation of 
the other, or vice versa. 

It will be seen that with a unit engine and 
change-speed mechanism carrying the pedals 
(it may easily, also, carry the steering gear) 
there is no alignment whatever to be done on 
the frame. The only frame attachments are the 
springs, the radiator, the brackets for carrying 
the unit, the cross-rod for the hub brakes and 
the body. 

It is, of course, preferable that attachments 
to the frame should be made by bolts rather 
than by rivets, and it is very doubtful whether 
the latter are actually cheaper, since brackets 
riveted to the frame are seldom placed so 
accurately as if they were bolted. With a really 
large output very expensive jigs for dealing with 
frames would be practicable, and if the designer 
can count upon the existence of such jigs he may 
use a larger number of frame attachments. 

Ordinarily, however, the smaller the number 
of holes which have to be drilled in the frame 
for any purpose whatsoever the better, and a 
single bracket should be utilised for a double 
purpose whenever possible. For instance, the 
compensating shaft for the hub brakes can 
usually be mounted in the same brackets as 
those which carry the front ends of the rear 
springs. 

This paper has already run to great length, so 
it is not proposed to go into any matters in 
greater detail but to leave them as they are in 
the hope that some more definite ideas may be 
arrived at in discussion. Something should be 
added, however, as to the choice of materials. 
A great deal is heard from time to time about 
the use of elaborate die castings, stampings and 
pressings. The author has very little experience 
of the first named, but believes that they are 
only applicable to carburettors and such like 
parts in which the strength of the material is of 
very small importance. 

If British manufacturers are to make a £250 
four-seated car, the forging firms willundoubtedly 
have to assist in supplying them with stampings 
by carrying their processes two or three stages 
further. In America drop forgings can be 
obtained which are finished to a wonderful 
degree of accuracy by the simple method of 
putting them through a long series of dies. In 
this country it does not pay to make so many 
dies for the small quantities required, and 
British manufacturers have also the peculiar 
knack of splitting up their orders amongst half 
a dozen firms, thereby forcing the stamper to 
work under even less advantageous conditions 
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than he might otherwise do.- Yet the crank- 
shaft ought to be finished so highly in the 


dies that it can go straight on the grinding - 


machine. The connecting rods ought to require 
no dressing, small brackets should need no 
machining whatever beyond having the holes 
drilled in them for attachment to the frame ; 
change-speed and brake levers ought to be 
completely finished when they come from the 
dies, and so on. 

Then, too; if the lubrication system is quite 
simple, a trough containing sump can be at least 
partially, if not wholly, made from pressed steel, 
and the lid of the gear-box, unless it actually 
carries the change-speed lever, can also be a 
pressing. The cover plate-for the valves can 
be pressed instead of cast, and small pressings 
can be employed in a similar kind of way in 
connection with other small details. 

Another point is that—at all events in Ameri- 
can designs—it has not been found advisable 
to make combination parts beyond a certain 
degree—that is to say, it is easy to overdo 
combination. For example, casting the cylinders 
and the upper half of the crank-case in solid 
iron makes such a heavy piece that the cost of 
handling will not compensate for the amount 
saved by the elimination of aluminium. 

Finally, the design must be a joint production 
of a car designer and an expert works manager ; 
wherefore, if the machinist should suggest an 
improvement from his point of view, that im- 
provement must be made unless it involves too 
great a sacrifice in some other direction. 

One other point should be mentioned, and 
that is that the body builder has just as hard a 
problem in front of him as the chassis designer. 
The author does not feel himself qualified to 
speak on the manufacture of bodies, but if we 
in this country are to manufacture a £250 car, 
it will certainly have to be sold with absolutely 
standard equipment. There must be no devia- 
tion whatever, either in form or colour or in 
accessories, except at an extra charge. Every 
year body-work becomes less and less carpentry 
and more and more engineering. The all-metal 
body naturally appeals most strongly to 
engineers, but it is very far from certain that it 
is the cheapest, unless the quantities made are 
very large indeed. In any case the question is 
sufficiently interesting to be worthy of treatment 
entirely by itself. 

Having in the foregoing given brief considera- 
tion to the problem of making a car when the 
amount of the original outlay is distinctly a. 
consideration, a little may now be said.on methods 
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which may be adopted to minimise the cost of 
running the car when purchased. There is 
very little difference in the treatment which 
should be given to either a large car or a small 
one, although the small car calls for particular 
carefulness in some respects. Much of the 
convenience and comfort of present-day motor- 
ing is due to the ingenuity which has been 
given to the design and manufacture of 
really useful accessories, but there are always 
on the market a number of fittings and 
“ specialities which are really rubbish, 
though frequently very expensive rubbish. 
One form of extravagance to which motorists 
are exceedingly prone is to change car- 
burettors perhaps two or three times on the 
same car, each alteration costing anything 
from £5 to £12. Itis very rarely that a modern 
car is fitted with a bad carburettor, and if a car 
is found to be more extravagant of fuel than 
ought reasonably to be expected, then it is far 
better to apply to the makers of the carburettor 
fitted than to experiment with new instruments. 
A moment’s reflection shows that an enormous 
mileage has to be covered before the cost of 
a new carburettor and of fitting that new 
carburettor can be recovered in the fuel saved. 
Similarly with respect to attachments to 
carburettors, of which there are quite a number. 
These are frequently exceedingly valuable in 
altering an old-fashioned pattern of instrument 
so that it will function in accordance with 
modern principles ; but to apply them to quite 
modern automatic carburettors generally means 
completely upsetting the whole scheme of 
that carburettor. Similarly, although the 
cases are not quite on all-fours, it is very 
easy to be tempted to purchase lots of little 
fittings such as clocks, cigar-cases, etc., which, 
although useful, are really an extravagance to 
a man who wants to motor as cheaply as he 
can. A couple of guineas here, and four 
guineas there, repeated perhaps a dozen times 
during the year, may be sufficient almost to 
double the cost per mile of a moderate year’s 
running. 

Of course the tyres are one of the most costly 
items in the upkeep of a motor-car, and very 
few ordinary motor-car owners seem quite to 
appreciate to what extent it really pays to treat 
their tyres with proper care. Every tyre 
manufacturer is continually advertising and 
continually endeavouring in every way to drive 
home the fact that a tyre insufficiently inflated 
is on the royal road to destruction, yet it is only 
now and then that you find a man sufficiently 
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careful to apply a pressure gauge to his tyres 
Say once a week in order to make certain that 
the pressure is at the required figure. The pres- 
sure gauge on an ordinary type pump is of very 
little value, as except on the most expensive it 
is cheap and constructed very roughly. One 
can, however, obtain little gauges, nothing to 
do with the pump, which can slip over the top 
of the valve and show the pressure accurately. 
Although these perhaps come under the heading 
of the accessories in which, as the author has 
already pointed out, extravagance is very 
easy, they are very far from being an 
extravagance. 

Then again, a thing which is perhaps not 
properly appreciated is that it is very destructive 
to tyres to drive fast over a rough road, and 
it is also of course injurious to the chassis as 
a whole. Every time the wheel strikes an 
obstacle it leaves the ground for some small 
fraction of a second, and in the case of the driving 
wheels during the time that the wheel is off the 
ground the engine causes it to gain a little speed. 
When it comes down again that added speed 
has to be given up to the road, and in parting 
with its unnecessary velocity a portion of the 
tyreisrubbedaway. Then again, itisimpossible 
to avoid the infliction of small cuts in the threads 
of tyres, and it is really well worth while to 
give some time and trouble to stopping up these 
cuts before small grit works its way in, to the 
ultimate destruction of the canvas beneath 
the rubber. The best way for repairing such 
gashes is to use one of the little portable 
vulcanisers, of which several are now obtainable 
quite cheaply, or, failing this, to use some of 
the stoppings made up of rubber dissolved in 
carbon bi-sulphide, the object heing, of course, 
to prevent water and foreign matter becoming 
lodged in the cut. Another thing which pro- 
fessional drivers are very liable to do is in 
changing an inner tube to omit to dust out the 
inside of the cover. Small particles are always 
rubbed off the tube and cover, and in changing 
a tube dust and grit always get inside the cover. 
If this is not removed abrasion is bound to 
take place, which shortens the life of the tube 
and is also very bad for the canvas lining. 
Another thing which has a very powerful effect 
in shortening the life of tyres is rust. Of 
course every handbook on motoring emphasises 
the importance of removing all the tyres about 
once in six months and cleaning and repainting 
the rims; but it is only in very rare instances 
that this eminently desirable operation actually 
is performed. 
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Coming now to the chassis it is safe to say 
that if owners and users of cars or their drivers 
lubricated every part as it ought to be lubricated, 
at least a quarter of the repair shops in this 
country would have to retire from business. 
It is regrettable that there should be so large a 
number of places on a car requiring individual 
lubrication, but although the number is not so 
great as it was it seems very difficult to reduce 
it much further. Inthe old days one had perhaps 
twenty different parts of the engine to be oiled, 
whereas now it is only necessary to pour oil 
through a single orifice, and circulating pumps 
within the engine take care of the oil distribu- 
tion. It is the small parts, all the little links 
and connections which are necessary parts of 
the brake-operating mechanism, of the lever 
for changing speed, of the pedal for controlling 
the clutch, and so forth, which take the greatest 
amount of time and trouble to look after 
properly. Unfortunately many of the small 
parts are liable to be tucked away beneath the 
body or behind the mudguards, where, not only 
are they difficult of access, but are furthermore 
liable to be bathed with mud or coated with 
dust, the grit in which materials is naturally 
not conducive to longevity of working surfaces. 
Out of one hundred cars three years old, ninety- 
nine require every little pin-joint to be renewed 
if rattle and squeak are to be eliminated, but 
proper attention will overcome these, since it 
is only necessary to see that every point is 
oiled immediately after the car has been washed, 
and, above all, to see that this is always done. 
Then in actually driving, the aim of the beginner 
should be so to handle his car that there are 
no shocks. Acceleration ought to be smooth 
and even, and deceleration when the brakes 
are applied should also be gentle. It should 
be remembered that the brakes can apply 
ten times as much stress to the wheels, tyres, 
axles, and transmission, as the engine is able to 
apply. Also, it is not good for the transmission, 
and it is not good for the engine, to force a car 
to go forward on the top speed. With the 
majority of modern cars, changing speed does 
not possess the terrors which once it'did: par- 
ticularly, changing from the highest gear to the 
next lowest is almost always a very easy change. 
The disinclination to use the indirect gear is, of 
course, due to the extra noise which it necessarily 
creates, but this noise, unpleasant though it 
may be, does no harm, whereas when one can feek 
each impulse of the engine, the throb noticeable 
to the passenger indicates that every part of the 
running gear is being subjected to a stress which 
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it ought not to reeeive. Modern engines are 
made to run at high speeds, and there is no 
danger or risk in allowing them to rate. In 
the old days to permit an engine to get above 
its normal speed of about one thousand revolu- 
tions per minute was a risky proceeding. To-day 
there is more danger by forcing it to work at 
too low a speed. 

The author feels that this has been a somewhat 
rambling address, and that, indeed, the hints 
and suggestions given are ‘none of them new. 
The real truth of the matter is that, after the 
car is bought the whole secret of economy lies in 
care. A motor-car requires just as much looking 
after, just as much coaxing and watching to 
keep it in really good condition as does a good 
horse. It possesses the enormous advantage 
that it may be left alone without attention for 
weeks at a time; while it is in use it should be 
treated rather as a living thing than as a mere 
lump of metal. Without the brains and hands 
of the men who designed it and made it, the 
materials which form a motor-car would be 
mere lumps of steel and brass and wood. It is 
endowed with motion, and it is given beauty by 
the thought and labour which create its value. 
Thus, remembering that in purchasing a motor- 
car you are paying far more for brains than you 
are for material, it is perhaps not altogether 
a wild flight of fancy to endow a car with a kind 
of vital spirit. 


DISCUSSION. 


Mr. Guy Beraumont, A.M.I.C.E., remarked 
that, quite recently, Mr. Clayden had read a 
paper on a somewhat similar subject before the 
Institution of Automobile Engineers. The paper 
appeared to deal largely with the American 
aspect of the question, which the speaker regarded 
as important to those interested in automobilism 
in this country; in addition, it afforded useful 
information for novices. Mr. Clayden had recog- 
nised the genius of the American manufacturer 
in providing, at very low cost, a car possessing 
characteristics which appealed to a large number 
of users, and in displaying the ingenuity of his 
country in the reduction of cost without necessarily 
impairing the capabilities of the car. Perhaps 
the author had not even done full justice 
to the American manufacturer. In discussing 
chassis construction it was stated that cheapness 
could be secured by the construction of a mono- 
block cylinder casting without manifold branch 
pipes, while further economy might be secured by 
dispensing with the customary connecting-rod bush. 
So far as he knew, that practice was not at all 
general with American manufacturers, neither of 
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these methods being utilised in the case of one 
of the cheapest of the American cars. The 
Americans provided a car with an engine which the 
speaker would describe as large, easy working 
and loosely made, and which, whether working 
to the best advantage or not, had sufficient 
range and power to keep the car going without 
inconvenience to the user. In spite of the author’s 
observations on carburation, he believed that the 
difficulties in this respect were largely overcome 
by the use of a small carburettor, which gave the 
car a good low-speed torque and good hill-climbing 
capability, as well as contributing largely to excel- 
lent petrol consumption as compared with the finely 
made European car. It had been stated that it was 
rare to find a car costing £300, or thereabouts, with 
a bad carburettor. The definition of “ bad” might 
vary, but he believed he was right in saying that 
among modern automatic carburettors few would 
enable the engine to drive the car immediately 
at anything like its full power. Moreover, the 
majority of such carburettors, in providing for 
rapid acceleration and large range of speed control, 
rendered the car very uneconomical in petrol 
consumption. With an American car having an 
engine of 3,000 cubic centimetres capacity, there 
would be no difficulty in obtaining twenty miles per 
gallon of petrol. On the other hand, a typical 
English or European car, with, say, 2,000 or 
2,500 c.c. capacity, would usually have a con- 
sumption equal to 16 to 18 miles per gallon of 
petrol; and an engine of that capacity did not, 
of course, possess the acceleration or hill-climbing 
capacity of the American car. A large pro- 
portion of car users—he was not speaking of 
engineer users or those who treated a car as 
something other than a mere means of locomo- 
tion—did not understand the nature of the 
car. The finely-built car was no doubt in some 
cases more durable, but the importance of its high 
maximum speed capability was, he thought, over- 
estimated; and this capability formed its character- 
istic difference from the American car. He believed 
that the user depended largely on recommendations, 
and the selling agent was likely to recommend high 
maximum speed. In that, however, the agent’s 
judgment was at fault. It was apparently a 
problem of great difficulty to the British car 
manufacturer to provide a car such as made in 
America and clear any profit. The Americans 
had, undoubtedly, geographical advantages; with 
their large area and population it was easier 
for them to manufacture at smaller cost. It was 
true that, following upon their early endeavours, 
American manufacturers were giving themselves a 
rest in the matter of car design and construction ; 
but he believed that, with their commercial astute- 
ness, they realised that they were lagging behind, 
and were consequently availing themselves of the 
pioneer work done here and on the Continent. 


Mr. H. GLASER inquired whether there were 
many cars in England with the gear-change handle 
on the left side of the driver. In the case of one 
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well-known car, the handle had always been in that 
position, and, as the author had pointed out, 
it was easy to get into the way of rapid gear- 
changing, so useful in London traffic, for instance, 
with such a control. With regard to American 
cheapness of manufacture, it was popularly supposed 
that American manufacturers standardised much 
more largely than British makers. It was the 
speaker’s experience, in regard to machine tools, 
that Americans were more ready to supply what 
they offered than what was wanted, whereas the 
British manufacturer was more willing to make 
endeavours to meet requirements. 


Mr. ALFRED E. Parnacott was somewhat 
disappointed with the title of the paper, as he 
would have expected the latter to treat of 
reducing the running costs rather than of causes 
of low cost of production. Low cost of production, as 
American competition showed, was largely a matter 
of works organisation, and effective combination 
of staff. He considered £250 to £300 rather a 
large figure from the point of view of economical 
motoring, and he believed that, in the hands of the 
average user, the running cost would considerably 
exceed 4d. per mile. It had been established 
that economical motoring was largely dependent 
on tyre economy, petrol consumption being included 
therewith. He thought that in the reference to 
the modern European engine as a high efficiency 
engine, there had been some misuse of the word 
“ efficiency’; a misuse indulged in by the popular 
press. If the American car could carry the same 
number of passengers twenty-five miles on a 
gallon of petrol, as against the nineteen or twenty 
miles of the European car, the American 
machine was the more efficient. The speaker took 
exception to Mr. Clayden’s remark that greater 
damage was inflicted on the modern engine by slow 
revolutions than by quick ones. His experience, 
extending over some years, had taught him that 
the loads due to inertia occasioned the most rapid 
wear of the engine. Quick revolutions wore not only 
the crank-shaft but the bearings, and the renewal 
of the bearings and re-grinding of the crank-shaft 
were expensive matters. He disagreed with 
the author’s view that evenness of torque was 
related to size of engine; for a given engine, with 
a given number of cylinders, evenness of torque 
was due to flywheel effect. With regard to cam- 
shafts, it was his experience that these shafts 
needed no attention during the whole life of the 
engine; and in relation to the suggestion that 
the tappets should work direct on the cams, he 
would say that, in practice, this course had been 
found to be uneconomical, imposing as it did an 
enormous side strain on the tappet, when lifted 
against the pressure on the top of the valve in 
conjunction with the spring pressure of the valve 
itself. Rollers could be dispensed with, but, if 


-that were done, it was more satisfactory to inter- 


pose a lever or a hinged finger between the cam 
and the tappet. He was in agreement with the 
author that the big engine required less attention 
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than the super-sensitive quick-revolution type; to be 
economical an engine should be large enough to do 
its work at a strictly moderate number of revolu- 
tions per minute. In considering the construction 
of a cheap vehicle the author had referred to the 
use of already existing plant. That reference 
indicated the difference between American and 
European designs; the Americans designed to pro- 
duce, whereas the European tendency was to design 
for effect. As to the exhaust manifold being in- 
cluded with the engine casting, this might prove 
economical in some cases, but generally it required 
some 20 per cent. larger radiating surface to remove 
the heat imparted to the cooling water. The 
author had somewhat abused the two-bearing 
crank-shaft; in this connection the speaker would 
point out that four-cylinder and eight-cylinder 
engines were now being built by the largest builders 
with only two bearings (for instance, the De Dion 
engine), and had proved satisfactory. If three- 
bearing crank-shafts were built the centre bearing 
should be as long as, if not longer than, the two end 
bearings, on account of the inertia effects to 
which he had already referred. With regard to 
the spring jockey pulley, it was well known 
that, excepting the case of extremely quick 
revolutions, a series of vibrations was set up, due 
to the heavy load on the cams occurring at 
irregular intervals. In conclusion, he disagreed 
with the author’s statement that the brake applied 
ten times as much stress to the wheels, etc., as the 
engine could apply. It might be the case if the 
tyres were toothed or fixed to the road surface. 
The brake stress with pneumatic tyres might be 
two or three times that of the engine, but not ten 
times. 


Mr. Guy Beaumont desired to refer to a factor in 
car building, alluded to in the paper and long 
regarded as essential, namely, the reduction as far 
as possible of weights not spring-borne. He thought 
that in the lighter cars the reduction might be 
carried too far, particularly having regard to tyre 
wear. Light cars frequently could not run at high 
speeds because they could not ‘“‘ hold the road,” a 
disability involving increased tyre wear. In relation 
to braking and driving stresses, he might mention 
that the use of the accelerometer enabled very 
accurate measurements to be taken of the values 
of these stresses. In hill-climbing on the lower 
gears it was quite usual to get an accelerometer 
reading of 7 ft. per second. When using brakes it 
was rare to get more than 10 or 11 ft. per second 
retardation, so that the relative stresses would 
appear to be 7and 11. He believed that 10or11 ft. 
was the limit of adhesion of ordinary pneumatic 
tyres on an ordinary road. 


THE CHAIRMAN observed that the American 
car had been a good deal criticised by 
previous speakers, but he would say that the 
American car, speaking generally, was of an 
entirely different order from the British car. He 
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had no complaint to make against the American 
car as such; it had popularised motoring in this 
country, and it had served, at least,to bring motoring 
within reach of those who would not otherwise have 
been able to afford it. It had, moreover, indicated 
the possibilities in the way of standardisation and 
the production of large quantities. It somewhat 
resembled the introduction of cheap watches and 
clocks, and, like them, left the demand for the 
better article practically unaffected. He was 
of opinion the circumstance that these cars 
covered a considerable distance on a small 
amount of petrol was due to their light weight, 
about two-thirds that of the English car of 


the same seating and carrying capacity. As 


Mr. Beaumont had said, the very light car 
did not “hold the road.” Experience with the 
American cars in vogue in this country would 
confirm this statement; when travelling at twenty- 
five miles or so per hour these cars would 
jump considerably unless the road were abso- 
lutely smooth. With regard to the leather coup- 
lings, of which mention had been made, these 
were good from every point of view; they were 
silent when new, and, because they did not 
wear, they were silent when old. Their use on 
the majority of London omnibuses, for the trans- 
mission from gear-box to back axle, proved them 
to be sufficiently strong and durable. It had been 
stated that these leather couplings on the trans- 
mission shaft occasioned difficulty in applying the 
brake; but if worm drive were used this diffi- 
culty should not occur, as the brake could be 
placed on the rear end of the worm -shait, 
where it worked better than if put in front of 
the universal joints or leather couplings. All 
motorists knew that the most expensive part of 
motoring was the wear of tyres; and although this 
wear could be reduced by careful selection of the 
yres and careful driving, particularly round 
corners, the fact remained that the cost of tyres 
per mile was by far the most expensive item. As 
to inflation of tyres to manufacturers’ figures, in 
ninety-nine cases out of a hundred the motorist, 
preferring personal comfort, would not so inflate the 
tyres. The speaker scarcely regarded Mr. Clayden 
as up-to-date in his views as to inexpensive cars, 
and it was possible that the small cars being tried 
at Harrogate might induce him to modify his 
views; these cars, to carry two people, would have 
nearly double the range, for a gallon of petrol, of 
those mentioned in the paper. That the light 
cars referred to could climb hills and travel at 
considerable speed was evident from figures 
already published. Out of thirty-six cars entered 
for trial, four only did not materialise at the 
start. Thirty-two started, and a few, from 
various causes, fell out on the first day. He 
believed that one cause lay in the fact that manufac- 
turers frequently sent in cars which had not been 
properly tested. On the second day twenty-five 
cars started, and ran some 90 miles in the morning 
and a similar distance in the afternoon, and had to 
climb during those runs a number of hills, two of 
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them very steep—hills that the drivers of the 
first-class cars of a few years ago would not have 
been ashamed to admit as impossible, but these 
light cars, despite their small size and engine 
power, succeeded. The limit of size of the engines 
was 1,400 c.c., and the limit of weight was 1,500 lbs., 
while the prices ranged from 125 to 200 guineas, 
The minimum width of seats was 17 ins. for 
each, all the vehicles easily complying with the 
requirement in this respect. Up to the present 
thirteen of the cars had made non- stop runs 
morning and afternoon which, in view of the 
country traversed, was a remarkable performance. 


Mr. Horack Wvarr then replied to the various 
questions put. With regard to the title of the 
paper, he shared the surprise of Mr. Parnacott ; 
while the line of treatment adopted was legitimate, 
it was only one of several that were covered by 
the title of “Inexpensive motoring.” It was, 
he considered, an important point, in relation to 
cheap motoring, to take into account the probable 
selling value of a car when the owner desired to 
get rid of it; depreciation could only be properly 
measured as the difference between the purchase 
price and the selling value. Whether a car were 
used or not, depreciation would take place, With 
regard to the position of the lever of the change- 
Speed gear, he might say that a number of motor 
omnibuses in London had formerly run with this 
lever on the left-hand side, but he believed that 
none of these were running now. On the other hand, 
a number of public service vehicles in France were 
provided with change-speed levers on the left side, 
anda little French car, the Charronette, so equipped, 
was taking part in the light car trials now being 
carried out. Mr. Beaumont had raised the point 
of the back axle and gear-box combination, and 
it had also occurred to the speaker that it was a 
question whether the reduction in unsprung weight 
would really lead to economy in tyre cost. With 
a fairly light car, at any rate, it was probable that 
increase of weight would not lead to increase of 
tyre cost. The tendency of modern design did not 
appear to encourage any absolute minimum of 
weight on the back wheels. In the first place the 
live axle construction put a greater weight on the 
back axle than the chain drive; and, again, both 
sets of brakes were sometimes placed on the 
back wheels, and advertised as an improvement. 
Such a high-class car‘as the “ Sheffield Simplex,” 
built regardless of cost, carried the gear-box on 
the propeller shaft, although at the forward end. 
Generally with regard to the economic question, 
the item of first significance was the various 
expenditures subsequent to purchase, and the 
speaker believed that the light car movement 
appeared likely to meet requirements in the way 
of keeping down such expenditures. He believed 
that as between this country and other European 
countries on the one hand and the United States 
on the other, a definite struggle was about 
to take place for the capture of the market 
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for low-priced cars. The conflict would extend 
overseas, inasmuch as the American cars built for 
American roads were stated to be suitable also for 
the roads in the British Colonies. That struggle 
would be an interesting one to watch. 


The proceedings terminated with votes of 
thanks to the author and to the reader of the 
paper. 


ARTS AND CRAFTS. 


The Arrangement of the British Arts and Crafts 
Exhibition at Paris.—The much-talked-of exhi- 
bition of British Arts and Crafts in Paris is now 
an accomplished fact. The exhibits were arranged 
with speed and were in their places in time to be 
inspected by the King and Queen during their recent 
visit to France, and the show seems to be regarded 
as even more satisfactory than that which was sent 
to the Ghent Exhibition last year. Englishmen, 
it is felt, have every reason to be proud of the 
collection of ceramics, bookbinding, illumination 
and other crafts now housed in the Pavilion de 
Marsan—a collection which really represents the 
best work of its kind which is being done over here 
to-day, and which seems to be evoking a good deal of 
notice not unmingled with surprise on the other 
side of the Channel. The arrangement of the 
exhibits is of some interest. The large hall has 
been completely metamorphosed by Mr. Wilson, 
who has hidden a good deal of the original archi- 
tecture, and, by the introduction of a hemicycle of 
columns at the far end, has given it a new and very 
different appearance, and somewhat altered its 
proportions. His decorations are, of course, 
rather primitive in style, but they are at any 
rate thoroughly un-French. This hall contains 
statuettes, furniture, and other large exhibits. 
The rather dark space beyond Mr. Wilson’s columns 
(lighted by electricity) contains the jewellery and 
small metalwork, and the series of small rooms on 
the south side of the building is mainly devoted to 
crafts—ceramics, bookbinding and illumination, 
book-production, embroidery, etc.—whilst one room 
is given over, not toa general retrospective collection, 
but to a Morris exhibit. Before the opening of the 
exhibition a good deal was heard of a retrospective 
section to which people who possessed objects of 
interest were invited to contribute, but apparently 
in the exhibition itself there is no well-defined 
retrospective section. The older works are shown 
jn the rooms devoted to the crafts to which they 
belong alongside of quite modern work. Further, 
the “ Morris Room” is not given up to the work 
of William Morris, but to an exhibit consisting 
mainly of the productions of Messrs. Morris & Co., 
many of them, indeed, designed by Morris him- 
self, but others due to living artists, and of 
comparatively recent date. That William Morris’s 
work should have had a room to itself would have 
been a reasonable enough arrangement, but this is 
not what has been provided; and in view of the 
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restricted space available at the Louvre, it seems 
a pity that this room has not been given tp to a 
really representative retrospective collection of 
works by artists of different schools. This would 
have enabled the French people, for whose sake the 
exhibition is supposed to be arranged, to judge 
more or less of the course of the Arts and Crafts 
movement in Great Britain and to compare what 
we were doing over here twenty years or so ago 
with our more recent work. Again, as at Ghent, 
it is with the artistic handicrafts that the exhibition 
is in the main concerned—artistic manufacture is 
but sparingly represented. 


Furniture at the Central School of Arts and 
Crafts.—The exhibition of furniture at the Central 
School of Arts and Crafts is of considerable interest, 
though its attraction lies not so much in the 
collection of students’ work, admirable though it 
is, as in the examples of modern craftsmanship by 
master craftsmen and designers shown with it. To 
go into the exhibition room straight from the 
street gave one at once a feeling of peacefulness 
and repose, and it was just that note of reposefulness 
which characterised the greater part of the furni- 
ture shown. Some of the students’ work was still 
unfinished, and looked as though it had already 
been in progress for a considerable time and would 
take many more months to complete. There was 
nothing to suggest hurry, and a good deal which 
gave evidence of careful workmanship and of culti- 
vated taste. The woods employed have been very 
carefully chosen, and they are used with discretion. 
Further, in the design of the objects there has 
been, for the most part, no straining after effect, 
whilst a frank acceptance of the structural con- 
ditions is generally manifest. Amongst the exhibits 
for which the students were not responsible may 
be mentioned the rather striking wardrobe designed 
by Mr. E. J. Minnihane, and carried out by him 
in satinwood decorated with sycamore, snakewood, 
and ebony. The slender columns on either side 
of the central door are finished off by simple 
capitals cased in plated silver, which, without 
being obtrusive, add considerably to the dignity 
of the whole. The easy chair designed by Mr. 
Philip Webb, and lent by Mr. A. C. Marillier, with 
the backward slope of its seat, invites one to sit in 
it, and-the simple garden chair by Mr. Ernest 
Grinson suggests comfort as well as simplicity 
and practicality. Mr. Romney Green’s tea-tray 
in walnut, with a decorative border of inlaid 
mother-of-pearl, was a very attractive exhibit, and 
the lady’s writing table in walnut by Mr. Spooner, 
thoroughly practical as well as beautiful, was of 
still greater interest; the wood is most happily 
chosen and combined, and the sliding legs which 
support the flap are an ideal means of securing a 
firm writing surface. The chair placed against it 
(by Mr. Romney Green), with its soft leather seat, 
laced in at the sides with leather linings, goes 
with it -admirably. That somewhat clumsy 
solidity, which was amongst the distinguishing 
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marks of so much of the furniture made in the 
early days of the Arts and Crafts movement, 
is conspicuous mainly by its absence. The 
objects collected at Southampton Row vary, of 
course, in quality. Probably no one would want 
to live with all of them, but they are for the most 
part not only interesting but pleasing. The only 
questions which occur to one’s mind with regard 
to the exhibits are, how far can such objects ever 
be made ata price which put them within the 
means of the man in the street, and, to what 
extent can work of this type influence for good the 
ordinary trade products, which are, after all, the 
objects amongst which most people have to spend 
their lives ? _ 


Women and Art Handicrafts.—It is a lamentable 
fact that, though much excellent work is now being 
done by women in the field of art and handicraft, 
in exhibitions especially devoted to women’s work 
the quality of the craftwork shown does not usually 
reach a very high standard. The exhibits at the 
fifty-ninth exhibition of the Society, of Women 
Artists can hardly be cited as forming an exception 
to this general rule, though they included some 
quite interesting things. The needlework pictures, 
which were a striking feature of the craft exhibits, 
were some of them very cleverly and skilfully 
carried out. Itseems, however, rather a pity that 
in so many of the figure subjects the faces, hands, 
and the like, have been painted and not worked. 
The style of the painting does not as a rule agree 
very well with the stitchery, and since the painted 
faces are generally, even when not painted directly 
on to the ground stuff, rather lower in relief than 
the worked hair and draperies with which they 
are associated, what should be the most important 
part of the picture often becomes relatively unim- 
portant. Apart, however, from directly practical 
considerations, there is a certain want of fitness in 
the combination of painting with needlework. 
Amongst less ambitious needlework, Miss D. M. 
Stewart’s embroidered child’s frock stands out as 
a dainty piece of work, well suited to its purpose. 
Miss Evelyn White’s cut leather blotters and bags, 
in which the design has been given by a back- 
ground of material lying behind a kind of fret of 
leather, were interesting, though they would have 
been a good deal more effective if the underlying 
stuff had been of a colour which contrasted, how- 
ever slightly, with the leather instead of toning 
with it. Miss Ellen C. Greer’s painting on vellum 
was too hard to be pleasing, but there was a strong 
vein of originality in the illuminations of Mrs. da 
Loria Norman. The work in the handicraft section 
of the Woman’s Kingdom gallery at the Children’s 
Welfare ‘Exhibition at Olympia hardly calls for 


notice, but Mrs. Huth Jackson’s home - made 


nursery, With its simple, well-proportioned fur- 
niture (happily free from sharp angles and edges) 
was a very attractive room. One could not, however, 
help thinking that the children who inhabited 


such a room would get far less fun out of the one \ 


= 
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spray of flowers, repeated at intervals along the 
frieze, than the young folk of some time ago used 
to manage to extract from the varnished band of 
pictures, placed at the level of a high dado line just 
where they could be easily studied, which used 
occasionally to adorn their nurseries. It is true 
that the pictures were sometimes ugly, but they 
sometimes included such treasures as Mr. Walter 
Crane’s illustrations to the “ Frog Prince and the 
Yellow Dwarf,” and there is no reason nowadays 
why they should not be of a very high order 
indeed. 


CORRESPONDENCE. 


RAILWAY CONNECTION BETWEEN 
INDIA AND CEYLON. 


The article on this subject, printed on page 525 
of the Journal of May Ist, is not quite clear on 
the description of the viaduct across Palk Strait. 
Palk Strait is interrupted between India and 
Ceylon by the island of Ramesvaram—a channel 
divides the main coast of India from Ramesvaram. 
This strait is about one and a half miles across. 
It is called the Pamban Strait, and it is across 
this strait that the viaduct has been built on the 
metre gauge, consisting of 45 spans with openings 
40 to 44 ft. in width, with the Scherzer rolling lift 
bridge (vide Times, February 18th, Engineering 
Supplement). 

The strait from Danushkodi to Talaimannar 
is about 22 miles across. Here is the partly sub- 
merged reef known as Adam’s Bridge, and in 
times to come a viaduct may be constructed across 
this reef, but nothing has yet been done in this 
part of the connection. 


H. G. Turner, I.C.S. (ret.). 
London, May 5th, 1914. 


OBITUARY. 


Rosert KavE Gray.—The Society has to lament 
the loss of one of the Members of its Council in 
the person of Mr. Robert Kaye Gray, who died at 
Brighton on April 28th at the age of sixty-two. Mr. 
Gray joined the Society in 1879, his father being 
at that time a member, and his example was 
followed by several of his brothers. He was 
elected a Member of Council in 1901, and became 
a Vice-President in 1904. He retired by rotation 
in 1908, and was again nominated to the Council in 
1910. He was holding office at the time of his death. 
On three occasions he took the chair at meetings 
of the Society, and he frequently took part in its 
proceedings. He was a constant attendant at the 
Council meetings, and served on various of the 
Society’s committees. 

He was born in June, 1851, in Scotland, and 
received his early education at the academies of 
Dollar and Greenock. Coming to London in 
1865, he entered University College School, and 
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subsequently the College itself. In 1869 he went 
to the Lycée Bonaparte in Paris, where his 
education was completed. Afterwards he became 
a pupil of Professor Fleeming Jenkin. His first 
experience of electrical work was on the staff of 
Sir Charles Bright. 

At an early age he was associated with the 
Silvertown India Rubber and Telegraph Works, 
and for this company he assisted in, or super- 
intended, the laying of submarine telegraph cables 
in all parts of the world. The first of these was 
the cable laid during the Franco-German War from 
Gravelines to Bordeaux. This work was executed 
for the French Government and under very trying 
circumstances. Other cables were, in 1872, the 
Direct Spanish Company’s cable from the Lizard 
to Bilbao and the French cable from Marseilles to 
Algiers; in 1874, the West Coast of America Com- 
pany’s cable between Valparaiso and Callao; in 
1879 a second, and in 1880 a third, Marseilles- 
Algiers cable. Later on he acted as engineer-in- 
chief for cables laid for the Mexican, the Central 
and South American, and the Spanish National 
Companies, and also for the Senegal and Canaries 
cable. 

It was in the laying of the Spanish cable to 
Bilbao that Lord Kelvin’s deep-sea sounding 
apparatus was first put to practical use. The 
experience of its value gained on this expedition 
led Mr. Gray to insist on a complete submarine 
survey being made before any cable was laid by the 
Silvertown Company. The general value of such 
surveys soon became evident, especially for geo- 
logical, hydrographical, and seismological purposes, 
as has been recognised by Sir Archibald Geikie in 
connection with geology, by Sir John Murray and 
Mr. J. Y. Buchanan in relation to oceanography, 
and by Professor John Milne in his earthquake 
work. In this latter subject Mr. Gray became 
greatly interested, and he established observing 
stations in various parts of the world at his own 
expense. He was a member of the Seismological 
Committee of the British Association. 

On the death of his father in 1902, he succeeded 
him as managing director of the Silvertown Com- 
pany, of which he had previously been a director 
and with which his family has been long and 
intimately associated. This office he held until 
failing health compelled its resignation last year. 

He was a Member or a Fellow of numerous 
societies. The institution in which he naturally 
took the greatest interest was the Institution of 
Electrical Engineers, and of this he became Presi- 
dent in 1903, serving a second term in 1904. It 
happened that the efficient Secretary of that Insti- 
tution, Mr. W. G. Macmillan, died during his term 
of office, and this threw a great deal of work upon 
Mr. Gray, which the members of the Institution 
fully recognised. The International Telegraph Con- 
ference also met during his term of office. He was 
for many years a member of the Board of Visitors 
of the Royal Institution, and lately Secretary to 
that Board. He also served as a member of the 
Engineering Standards Committee, was chairman 
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of the executive committee of the Imperial College 
of Science and Technology from the date of its in- 
ception, and acted on the Board of the National 
Physical Laboratory. His services to the Spanish 
and Portuguese Governments were recognised by 
the grant of several Orders. 

A man of singularly modest and retiring dis- 
position, he always shrank from publicity; but his 
kindly nature and genial qualities endeared him to 
a large circle of friends, who also appreciated his 
sterling worth, his unfailing courtesy and his 
business and scientific capacity. 


WALTER THURLOW BrownE.—Mr. Walter Thur- 
low Browne died at his residence at Prestwich Park, 
near Manchester, on April 30th, at the age of 
seventy-five. He was a descendant of Sir Thomas 
Browne, the author of “ Religio Medici.” About 
half a century-ago he became associated with the 
Ragged School Union, in the work of which he 
took a very deep interest, and he was largely 
instrumental in founding the Manchester and 
Salford Boys’ and Girls’ Refuges, which have been 
of the utmost value to many waifs and strays. 
Mr. Browne was elected a member of the Royal 
Society of Arts in 1901. 


NOTES ON BOOKS. 


STENCILS AND STENCILLING. By Arthur Louis 
Duthie. London: The Trade Papers Publishing 
Co., Lid. 38s. 

The art of stencilling—if it can be called an art 
—is of very ancient origin. It was in common use 
among the Romans and Egyptians, and there are 
indications that it was first used by the Chinese, 
but comparatively little is known about its early 
history. Stencilling is, of course, a simple process ; 
but in the hands of an artistic designer it is 
capable of producing excellent effects. Mr. Duthie 
has had great experience of the work, and in this 
volume he indicates its possibilities, dealing in 
particular with the practical side of stencil 
designs. A large number of illustrations are 
included, many of which are both effective and 
suggestive. 

The book has been written mainly for decorators, 
and is addressed to those who require help rather 
on the artistic than the practical side. The latter 
part has not been neglected, however, and the 
amateur will find much to assist him in his 
technical difficulties. Particularly useful in this 
respect is Chapter V., which deals with the 
materials and cutting of stencils. Mr. Duthie 
discusses the various merits of cartridge paper, 
Whatman’s paper, Bristol boards, yellow straw- 
board, three-ply wood, manilla paper, and Japanese 
vellum, the last of which he has found most 
satisfactory to work with. The description of the 
different tools and the methods of manipulating 
them are very clear, and altogether the volume is 
a worthy addition to the useful “‘ Decorator ” 
Series of Practical Books, of which it forms No. 10, 
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ANNUAL REPORT OF THE REFORMS AND PROGRESS 
IN CHosEN (Korea), 1911-12. Compiled by the 
Government-General of Chosen. i 


Those who wish to understand the thorough 
and systematic spirit in which the Japanese 
Government undertakes the task of colonisation 
would do well to devote careful study to this 
interesting report. Some two years ago Sir George 
Birdwood, writing in these columns, drew attention 
to the remarkable work which is being carried on 
by the Japanese in Formosa *; their activities in 
Korea are certainly not less interesting, and the 
present volume is a model of what an official report 
should be. It is exhaustive; it describes the 
central and local administration, the courts of 
justice, the methods of preserving peace and order, 
finance, currency, banking, -government under- 
takings (e.g., salt manufacture, coal- mining, 
lumbering, and printing), engineering works, 
methods of communication, commerce, agriculture, 
fisheries, forestry, sanitation, and education. It 
was only in 1910 that Korea was annexed, but in 
this short time a great deal has been accomplished, 
and already the ill-feeling which the natives at 
first felt towards their conquerors is becoming a 
thing of the past, and faith in the impartiality of 
Japanese justice is doing much to weld the two 
peeple together. 

The total amount of the foreign trade for 1911 
was over 72,900,000 yen, showing an increase of 
13,000,000 over that for the previous year. The 
excess of imports over exports was 35,000,000 yen; 
this large amount was principally due to the 
expansion of public undertakings as well as to an 
increase in money investments in private under- 
takings, and as these undertakings tend to increase 
the future resources of the country, the adverse 
balance is not to be regarded as altogether unfavour- 
able. It is true the export trade, 18,000,000 yen 
for 1911, showed a decrease of 1,000,000 yen as 
compared with 1910, but this was largely due to the 
withholding of products in the hope of securing 
better markets later on. 

Agriculture is the chief occupation in the penin- ` 
sula, the principal crops being (in order of importance) 
rice, wheat, barley, beans, and millet. As cultivation 
is liable to interruption by flood, drought, and 
other natural calamities, the goverment have taken 
active steps to provide a better system of irrigation 
and to improve the rivers, They have also en- 
couraged the cultivation of other crops in addition 
to those mentioned above; they have done a great 
deal to improve the breeds of cattle, and they have 
devoted a considerable amount of attention to 
sericulture, Education on Japanese lines has been 
generally introduced, and an excellent system of 
technical and industrial training may be added to 
the regular curriculum according to the require- 
ments and conditions of the several localities. 

The report is written in excellent English, and 
it is provided with fine maps and a large number 
Sa a Oe 


* “Government of Formosa.” 


Journal, March 22nd, 
1912, p. 497. 
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of photographs, which illustrate admirably the 
work now being performed by the Japanese in 
Korea. 


THE PROBLEM OF THE CONTINUATION SCHOOL, 
By R. H. Best and C. K. Ogden, B.A. London: 
P. S. King & Son. 1s. net. 


The authors of this little book are well qualified 
for the task they have undertaken. One, a manu- 
facturer, who during the course of business has 
been intimately in touch with Germany for many 
years past, has studied and been gradually con- 
verted to the compulsory continuation school 
system of that country. The other has had ample 
opportunity during the last two years of making 
a detailed investigation of German schools, and 
has, from a different standpoint perhaps, reached 
identical conclusions. Their aim is to give a plain 
account of the working of the continuation schools 
of Germany, keeping clear, as far as possible, of all 
other branches of education. 

The frontispiece depicts a few ragged boys selling 
newspapers in the streets; it is boys such as these, 
together with others engaged in “blind alley” 
occupations, who afterwards go to swell the ranks 
of the unemployed; it is these lads who ‘consti- 
tute what the authors call “our problem” at 
the present time, a problem which they tell us 
the German system of continuation schools has 
successfully solved. 

An introduction is contributed by that well-known 
German educationist, Dr. Georg Kerschensteiner 
`of Munich. He states that in Germany everyone 
is now convinced that voluntary continuation 
schools no longer suffice for the educational needs 
of modern states. So long as the continuation 
school remains optional, employers will not allow 
their younger employees time for study during 
working hours, and at the end of a long day’s 
labour a young workman is too fatigued in mind 
and body for study. It is for this reason that 
German educationists hold that compulsory atten- 
dance at the continuation school in the daytime, 
between the ages of fourteen and eighteen, is 
absolutely indispensable. 

The system at Munich is now the model which 
other German cities are endeavouring to imitate, 
and the book fully describes the leading features 
of the trade-continuation schools of that city. 
Every boy in Munich between the ages of fourteen 
and seventeen or eighteen (unless he is already at 
one of the higher schools) must attend in the 
daytime one of the continuation schools. There 
are courses for every trade which can provide more 
than twenty pupils, and nearly all are free. Hach 
school is managed by a committee representing 
the trade, the municipality and the school. The 
boys attend for an average of about eight hours 
weekly, usually two half-days each week. The 
employers are obliged to allow the time, and 
though this at first met with some opposition, 
everyone has long become converted by the 
excellent results, and the employers themselves 
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are amongst the most enthusiastic supporters of 
the schools. The authors give a detailed account 
of the classes in several of the fifty-six trades 
which have courses provided for their workers, and 
these include classes for coachmen and drivers, - 
gardeners, and even chimney-sweeps. - 

This account of the development of the compulsory 
system of continuation schools in Germany should 
be read by all. To the educationist the German 
system is well known, and many look on it as the 
only remedy for the enormous leakage which occurs 
between the elementary and the evening continu- 
ation schools in this country. Sir Robert Blair, 
in an introduction to the recently issued “ Report 
on Trade and Technical Education in France and 
Germany,” mentions that ‘the London evening 
student on the average makes fifty hours’ attendance 
per session, while the German boy makes 240. 
The German boy must take three or four years’ 
continuation course; the English boy may take 
as much as he pleases, and 75 per cent. between 
fourteen and seventeen either cannot or do not 
please even for one year.” 


METALLOGRAPHY. By Cecil H. Desch, D.Sc., 
Ph.D. Second edition. London: Longmans, 
Green & Co. 9s. net. 


That a second edition of a work of this character 
should be required after an interval of four years 
suggests a general appreciation, and we may say 
the second edition is so far improved in detail and 
elaboration that the appreciation is not likely to 
wane. 

The diagram of thermal equilibrium is treated of 
in the first place. When a crucible containing an 
alloy in a state of fusion is allowed to cool in the 
air or by radiation, the curve which correlates 
time and temperature will be regular or even, 
provided that no change in state, as freezing, takes 
place; but as solidification takes place this 
regularity disappears, the cooling not being even 
during solidification as in the case of sealing-wax 
and many glassy or amorphous substances, A 
pure metal when it commences to freeze evolves 
heat uniformly so that the temperature remains 
constant or nearly so during the whole time of 
solidification, after which the temperature again 
falls in a regular manner but with a steeper slope; 
the specific heat being greater in the liquid state 
than in the solid state. 

With alloys, however, the case is widely different, 
many circumstances affecting the conditions of 
cooling, but broadly and very generally the case 
may be expressed by saying that various con- 
stituents in the alloy solidify at different times 
and impress their characteristics on the diagram, 
and it is in the study of the diagram that the 
first series of important indications is obtained. 

The chapter on practical pyrometry and thermal 
analysis is a necessary supplement to the treatise 
on the thermal curves, some remarkably interesting 
modern heating devices being described; for 
example, a platinum resistance furnace in which 
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the resistance is a helix of platinum wire, this 
giving an easily controlled temperature up to about 
1400° (presumably Centigrade, but not stated). 
When, however, an iridium tube or a carbon tube 
is the resistance, and the heating space is inside the 
tube, a much higher temperature can be attained 
in a time counted in seconds. We read: “ With an 
iridium tube 120 mm. long, 19-7 mm. in diameter, 
and 0'4 mm. thick, the temperature may be raised 
to 1600° in thirty seconds, using a current of 900 
to 1,000 amperes at 3 volts.” Another modern type 
of electric furnace depends on the use of a granular 
substance, as carbon, to form the resist; the grains 
being packed so as to form a tube. Finally an 
electric vacuum furnace is described in which the 
resistance is a carbon tube, but the effective part is 
so spirally slotted as to convert this part into a 
helix. 

Microscopic examination and record by photo- 
graphing the microscopic aspect are methods of 
high importance in relation to the technics of 
metallography, and such matters are dealt with in 
forty pages: but no space is wasted by introducing 
a treatise on elementary photography into this 
section. Grinding and polishing the metal 
samples, electrolytic etching, also heat tinting are 
treated of in detail. As regards the illumination of 
the specimens when under the microscope, we find 
especially interesting details as to the various 
means of obtaining that vertical or nearly vertical 
illumination which is generally so desirable. 
According to the system of Le Chatellier the 
specimen is adjusted face downwards on the stage, 
and viewed from underneath by means of a micro- 
scope provided with a total-reflection prism, a 
device which makes it quite easy and convenient 
to send the illuminating beam upwards and 
through the objective. 

The local variation of electrolytic potential may, it 
is pointed out, serve to provide the couples necessary 
for initiating corrosion, and as the electric potential 
of a strained metal may differ from that of the un- 
strained metal, strain may promote corrosion. A 
remarkably elegant test for showing anodic and 
cathodic areas on a piece of iron that is undergoing 
corrosion is thus described. A dilute solution of 
potassium ferricyanide and phenolphthalein in 
water is thickened slightly with gelatin to prevent 
convection currents. If a piece of iron is immersed 
in this reagent, blue areas appear wherever the iron 
is anodic, owing to the formation of ferrous ferri- 
cyanide where ferrous iron is passing into solution, 
and a pink area at each cathode, owing to the setting 
free of alkali at that point. 

Mr. Hale’s work consists of 432 pages, 14 plates 
(photomicrographs), and 108 illustrations in the 
text. 


Tue SYNTHETIC Use OF METALS IN ORGANIC 
CHEMISTRY. By Arthur J. Hale, B.Sc. London: 
J.&A. Churchill. 4s. 6d. net. 


Few lines of chemical research are of such 
steadily increasing importance, from the point of 
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view of scientific elucidation or manufacturing 
industry, as those in which metals react or in 
which the surface action of metals is involved, 
whether for catalytic or synthetic action; but the 
reader of the book before us will soon realise that 
the term catalysis has lost its original significance 
as given to it by Berzelius and Mitscherlich, and 
exemplified by the action of finely divided platinum 
in causing the decomposition of hydrogen peroxide. 
Perhaps, instead of saying that the term has lost 
its original signification we ought to say that it has 
gained a new signification, and one in direct con-, 
tradiction to the etymological sense of the term, as 
now asynthesis, such as passing a mixture of hydro- 
gen and oxygen over platinum, or the comparable 
synthesis of sulphuric anhydride from sulphur 
dioxide and oxygen, may be referred to as catalytic 
action. Quite apart from the practical incon- 
venience and uncertainty arising from the use of a 
term, in a sense, opposed to its etymological or 
literary sense, it might be an advantage to distin- 
guish between catalysts, synthetic contact agents, 
and contact agents which determine an interchange 
reaction; indeed, a perusal of Mr. Hale’s book 
suggests the practical value and convenience of 
such a distinction. The determining agent in 
such cases is so often a metal that almost 
unconsciously one tends to look on such actions 
as characteristic of metals as such, but Mr. 
Hale’s book includes instances such as the 
acceleration of chlorination by antimony chlorides 
and the use of aluminium chloride for bringing 
about condensation. . 

Thus it will be realised that the work before us is 
not very strictly limited in its scope and aim, but 
may be broadly regarded as dealing not only with 
reactions in which metals take quantitative part, 
but also reactions in which there is an aiding or 
ancillary agent: what a therapeutist would call an 
adjuvant. Chemists have no general term for such 
reactions, but perhaps adjuvantism, adjuvantist 
and adjuvantic reaction might be desirable impor- 
tations into chemical language. 

If, then, we regard Mr. Hale’s book as a labora- 
tory treatise on metallic and adjuvantic reactions, 
the first impression is surprise and gratification 
at the very large amount of accurate instruction 
and detail contained in 170 small-octavce pages. 
This fulness is chiefly due to skill in the use of 
language and absence of diagrams; apparatus 
being described in few words but quite fully 
enough for those having a general knowledge of 
laboratory practice. 

It is only in the case of a good book that it is 
worth while to make suggestions for improvement, 
and our suggestion is that in a future edition there 
should be a considerable extension of the index, 
and more references which may enable the reader 
to profit by original sources. 

Chemists of all degrees may use Mr. Hale’s book 
with advantage ; the student using it as a working 
laboratory guide, and the veteran reading it to 
refresh his- memory as to an important class of 
reactions. 


May & 1914, 


GENERAL NOTES. 


MEMORIAL TABLETS. — The London County 
Council have issued a fresh number (Part XXXIX.) 
of their series of pamphlets recording the tablets 
they have erected on historical London houses. 
The tablets now added to the list record the resi- 
dences respectively of Arthur Onslow (Speaker of 
the House of Commons, 1728-1761), at 20, Soho 
Square; Mrs. Gaskell, at 93,,Cheyne Walk; and 
Spencer Perceval, at 59 and 60, Lincoln’s Inn 
Fields. It may bo noticed that the Council have 
abandoned the uniform circular tablet they first 
adopted, following the example of the Society, and 
now employ a fresh design for each tablet. Those 
in the present list are all rectangular, one is of 
stone, and two of bronze. The alteration will be 
generally approved. 


EXHIBITION OF AERO-LOCOMOTION AND MOTOR- 
BOATS AT TuRIN.—An exhibition of aero-locomotion 
and motor-boats will be held at Turin from the 
16th to 26th inst., under the patronage of the 
Touring Club of Italy and of the Association of the 
Sporting Press. It will be held in the permanent 
exhibition buildings in the gardens of the Valentino. 
Specimens of the various types of aeroplanes, 
balloons, and other appliances for the navigation 
of the air will be exhibited by most of the principal 
Italian constructors. The motor-boat section also 
will be very complete. A section devoted to 
clothing for all kinds of sports and pastimes will 
complete the show. 


AN INSTITUTE OF OCEANOGRAPHY IN FRANCE.— 
Preliminary steps have been taken for the estab- 
lishment of an Institute of Oceanography, for the 
study and exhibition of marine life and products at 
Ste. Adresse, a suburb of Havre, overlooking the 
Bay of the Seine. Plans for a handsome building, 
about 275 feet long and 40 feet wide, have been 
drawn up by a well-known Paris architect. It will 
be constructed in a park of 823,000 square feet. It 
is estimated that the building alone will cost 
between £23,000 and £27,000, while the furniture 
and equipment will cost about £6,000 additional. 
It is hoped to have the building completed and 
opened in time for the meetings of the Scientific 
Congress to be held in Havre in the autumn of 
1914. The most interesting feature of the institute 
will be an aquarium which will offer instruction 
and entertainment to the inhabitants of Havre 
and the vicinity, as well as to the numerous tourists 
who visit the district. 


ALFALFA IN THE ARGENTINE.—Some striking 
figures are quoted by Mr. Loudon Douglas as 
showing the enormous increase in the cultivation 
of alfalfa in the Argentine in recent years. In 
1896 the area under cultivation was estimated 
at 800,000 hectares, and this had increased in 
1912 to the enormous figure of 5,955,000 hectares. 
The reason for this is not far to seek, as it has long 
since been recognised that alfalfa grows better in 
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Argentina than in any other country, and is the 
universal feed for all kinds of live'stoek.- It has 
the advantage also of producing several, crops -per 
annum on the same soil for many: years. , If is, 
therefore, a rule on most :estanchias, especially. in 
the central provinces, to grow. a - considerable 
amount of alfalfa. The dark green of the, plant 
stands out in marked contrast to the surrounding 
dry sandy soil, and on @ hot sultry day- forms 8 
refreshing, restful picture to the eye. The roots 
of alfalfa travel very far in search of water, being 
quite commonly found at a depth of twenty feet, 
and as the glare of the-hot sun during seveno? 
eight months of the year dries up- the surface soil, 
it will be obvious that such a plant is of incal- 
culable value to the agriculturist. ‘There. js plenty 
of water at a depth of about twenty feet. Unfortu: 
nately, the productiveness of the ¢rops is-eurfailed 
in many parts by the presence of the Juyo Colerado, 
a tall, hard - stemmed plant, of practically no 
agricultural value, which ‘flourishés - thrdugligat 
the country. is} 


GOVERNMENT SUBVENTIONS TO ITALIAN MER- 
CANTILE MARINE.—A ministerial decree, establish- 
ing the premiums to be paid to ships of the Italian 
mercantile fleet for yoyages made during the 
financial year 1912-13 has just been published in 
the Gazetta Ufficiale. According. to the new 
scale, which is slightly higher than that estab- 
lished in 1911, the amount of bonus to be paid 
will be calculated on the basis of gross tonnage 
and distances travelled. Steamships are to receive 
0:372 lire (nearly 32d.) for each ton and for every 
1,000 nautical miles run, and sailing vessels 
0'30 lire per ton and same distance. 


MEETINGS OF THE SOCIETY. 
ORDINARY piesa as 
Wednesday evenings :— 

May 138 (at 8 p.m.).—J. A. Knows, “ Glass 
Painting in Medieval and, Renaissance Times.”’ 
Harry J. Powe will preside. 

May 20 (at 8.80 p.m.).—JoHn Crarke Hawk- 
saw, M.Inst.C.E., ‘ The Channel Tunnel and 
its Early History.” Sir Joun Woure-Barry, 
K.C.B., LL.D., E.R.S., will preside. 


INDIAN SECTION. 
Thursday afternoon, at 4. 30 0 clock :— 

May 21.—E. A. Garr, C.S.1., C.LE., “Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” Sir J. ATHELSTANE BAINES, 
C.S.I., will preside. 


Cantor LECTURES. 
Monday evening, at 8 o’clock :— 
Wittram Bourton, M.A., F.C.S,, “Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 


— 
- 
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Syllabus. ` 7 
LeEcTURE ITI.—May 11.—Recent changes in the 
methods of firing pottery—Continuous kilns, coal- 
fired or gas-fired — Kilns with a series of fixed 
chambers—Kilns with fixed firing chambers and 
travelling goods—The changes in the construction 
of pottery works, necessitated by the new kilns— 


The conditions of success not confined to the kilns, 
but contingent upon other factors. 


COBB LECTURES. 
Tuesday afternoons, at 4.30 o’clock :— 

H. PLUNKET GREENE, “ The Singing of Songs 
Old and New.” ‘Three Lectures, With vocal 
illustrations. 

May 12, 19, 26. 


xn 


MEETINGS FOR-THE ENSUING WEEK. 


MONDAY, MAY 11...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr, W. Burton, ‘‘Some Recent Developments in 
the Ceramic Industry.” (Lecture III.) 

Royal Institution, Albemarle-street, W., 3 p.m. 
The Very Rev. Dr.-W. R. Inge, ‘‘ The Last Chapter 
of Greek Philosophy: Plotinus as Philosopher, 
Religious Teacher and Mystic.” (Lecture III.) 

Brewing, Institute of (London Section), Imperial 
Hotel, Russell-square, W.C., 8p.m. 1. Mr. C. G. 
Matthews, ‘‘ Testing Yeast with Methylene Blue, 
etc.” 2. Dr. E. R. Moritz, “Note on a Torula 
giving a Pine-apple Flavour to Beer.” 3. Dr. H. T. 
Brown, ‘“ An Account. of some Investigations on 
the White Wines of South Africa : an nological 
Study.” 

Engineers, Sqciety of, at the Institution of Elec 
trical Engineers, Victoria-embankment, W.C., 
7.30 p.m. Mr. W. T. Taylor, ‘Notes on the 
Water-Supply of Greater New York.” 

University of London, at the London School of 
Economics and Political Science, Clare-market, 
W.C.,5p.m. Dr. A. L. Bowley, “The Measurement 
of Social Phenomena,” (Lecture III.) 

Geographical Society, Burlington-gardens, . W., 
8.30 p.m. Dr. V. Cornish, ‘The Conditions and 
Prospects of the Panama Canal.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
5 p.m. Dr. D. Thomson, ‘‘A Microscopic and 
Lantern Demonstration on the Cultivation of 
Various Tissues in Vitro, including Human 
Tumour Tissue.” gi 


TUESDAY, MAY 12...ROYAL SOCIETY OF. ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Cobb Lecture.) 
Mr. H. Plunket Greene, “The Singing of Songs, 
Old and New. Lecture I.—Folk Songs.” 

Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Anniversary Meeting. 

Roman Studies, Society for the Promotion of, at the 
Society of Antiquaries, Burlington House, W., 
4.30 p.m. Sir W. M. Ramsay, “The Excavations 
at Antioch in Pisidia.” 

Photographic Society, 35, Russell-square, 
8 p.m. 

Metals, Institute of, at the Institution of Mechanical 
Engineers, Storey’s - gate, Westminster, S.W., 
8.30 p.m. Professor E. Heyn, ‘‘ Internal Strains 
in Cold Wrought Metals, and some Troubles 
caused thereby.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Sir Edward Morris, “ New- 
foundland, the Oldest Part of the Empire,’ 


~ 


W.C., 
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Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘‘The Present State of 
Evolutionary Theory.” (Lecture IT.) : 

Medicine, Royal Society of, 1, Wimpole-street W., 
5.30 p.m. Section of Surgery. 1. Annual Meeting. 
2, Mr. G. L. Cheatle, “ The Relation of Ducts and 
Acini to Cysts and Cancer of the Breast.” 

WEDNESDAY, MAY 13...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8p.m. Mr. J. A. Knowles, 
“Glass Painting in Medieval and Renaissance 
Times,” 

Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. Rev. W. T. Pilter, “ The 
Amorite Names of the Confederates of Abraham, 
and of Melchizedek, in Genesis xiv.” 

Geological Society, Burlington House, W., 8 p.m. 

Electrical Engineers, Institution of (Yorkshire 
Section), Philosophical Hall, Leeds, 7.15 p.m. 
Dr. R. Pohl, “Modern Converting Plant with 
Special Reference to Rotary Converters.” 

Chadwick Public Lectures, at the Royal Society of 
Medicine, 1, Wimpole-street, W., 5.15 p.m. 
Professor F. F. Roget, ‘Altitude and Health.” 
(Lecture IT.) 

Japan Society, 20, Hanover-square, W., 8.30 p.m. 
Dr. A. A. Brever, ‘‘ Chinese Influence on Lacquer 
in Japan.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
5p.m. Section of Surgery: Sub-section of Proct- 
ology. 11. Mr. P. Furnivall, (a) “Three Cases of 
Multiple Polypi of the Rectum and Large Intes- 
tine”; (b) “ Case of Epithelioma Starting in the 
Seat of a Chronic Fissure of the Anus.” 2. Mr. E. 
Miles, “ Two Cases of Total Excision of the Rectum 
for Procidentia.” 3. Mr. D. Drew, “Four Cases 
Illustrating Results of Abdomino-perineal Excision 
of the Rectum for Cancer.” 4, Dr. Hertz, ‘‘ Notes 
of Four Cases of Polypus of the Rectum in One 
Family.” 5. Mr. P. L. Mummery, ‘Notes of a 
Case of Hematoma of the Broad Ligament 
Simulating Sarcoma of the Rectum.” 

THURSDAY, MAY 14...Royal Society, Burlington House, W., 
4.30 p.m. 
Antiquaries, 
8.30 p.m. 
Royal Institution, Albemarle-street, 3 p.m. 
Professor S. Arrhenius, “Identity of Laws: in 

General and Biological Chemistry.” (Lecture I.) 

Camera Club, 17,John-street, Adelphi, W.C., 8.30 p.m. 
Dr, T. G. Pinches, ‘‘ Life in Ancient Babylonia.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 pm. Mr. J, T. Davenport and Professor 
S. W. Perrott, “Sand and Coarse Material and 
Proportioning Concrete.” , 

FRIDAY, MAY 15...Royal Institution, Albemarle-street, W., 
9 p.m. Professor F. Keeble, “Plant Animals: a 
Study in Symbiosis.” 

African Society, at the ROYAL SOCIETY oF ARTS, 
John-street, Adelphi, W.C.,5 p.m. Mr. F. W. H. 
Migeod, “The Gold Coast: its Physical Features, 
Flora, Fauna, and Ethnology.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. W. V. Treeby, ‘‘ A Few Notes 
on the Design of Surface-condensing Plant.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
5 p.m. Section of Otology. Annual Meeting’ 
7.30p.m. Section of Electro-Therapeutics, Annual 
Meeting and Dinner at the Restaurant Jules, 86, 
Jermyn-street, S.W. 

SATURDAY, MAY 16...Royal Institution, Albemarle-street, 
W., 3 p.m. Professor C. J. Patten, ‘‘ Bird 
Migration.” (Lecture II.) 

Municipal and County Engineers, Institution of 
(Southern District), Council Chamber, Salisbury, 
11.30-a.m. 1. Mr. W. J. Goodwin, ‘‘Some Notes 
on the Municipal Works of Salisbury.” 2. Mr. J. H. 
Blizard, ‘‘The Bemerton and Wilton Pumping 
Station for Sewage Disposal.” 
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NOTICES. 


NEXT WEEK. 

Tugspay, May 19th, at 4.80 p.m. (Cobb 
Lecture.) H. Puunxet Greene, ‘ The Singing 
of Songs, Old and New.” (Lecture II.—Classical 
Songs.) 

Wepnespay, May 20th, at 8.80 p.m. (Ordinary 
Meeting.) Jonn CLARKE Hawksuaw, M.Inst.C.E., 
“ The Channel Tunnel and its Early History.” 
Sır Joun Woure-Barry, K.C.B., LL.D., F.R.S., 
will preside. 

THourspay, May 21st, at 4.80 p.m. (Indian 
Section.) E. A. Garr, C.S.1., C.I.E., Member 
of the Executive Council, Bihar and Orissa, 
“The Indian Census of 1911. Ethnography 
and Occupations.” SIR J. ATHELSTANE BAINES, 
C.S.L., will preside. 


CANTOR LECTURE. 

On Monday evening, May 11th, Mr. WILLIAM 
Burton, M.A., F.C.8., delivered the third and 
final lecture of his course on “Some Recent 
Developments in the Ceramic Industry.” 

On the motion of the Chairman, a vote of 
thanks was accorded to Mr. Burton for his 
interesting course. 

The lectures will be published in the Journal 
during the summer recess. 


COBB LECTURE. 

On Tuesday afternoon, May 12th, the Hon. 
RICHARD CLERE Parsons, Member of the Council, 
in the chair, Mr. H. PLUNKET Greene delivered 
the first lecture of his course on ‘‘ The Singing 
of Songs, Old and New.” 

The lectures will be published in the Journal 
during the summer recess. 

The Cobb Memorial Fund was subscribed in 
memory of Mr. B. Francis Cobb, who was a 
very active member of the Society from his 
election in 1873 to the time of his death in 
1901. He served on the Council as treasurer 
and vice-president, and read several papers 
before the Society. In 1909, when the fund 


was handed over to the Council, it was decided 
that the money should be devoted to the estab- 
lishment of occasional lectures, or courses of 
lectures. The course by Mr. H. Plunket 
Greene is the first to be delivered under the 
Trust. 


PROCEEDINGS OF THE SOCIETY. 


TWENTIETH ORDINARY MEETING. 


Wednesday, May 138th, 1914; 
POWELL in the chair. 


The following candidates were proposed for 
election as members of the Society :— 

Das, Thakur, Dandote, via Khewra, District Jhelum, 

Punjab, India, 

Eves, Graves William, B.A., M.Inst.C.E., Kur- 
duvadi, Deccan, India. 

Heath, Mrs. Harriet, 23, Sloane-gardens, S.W. 

O’Brien-Butler, Pierce Essex, British Consulate- 

General, Mukden, China; and 29, Clarence 

Gate-gardens, N.W. 

Rahman, Shaikh Abdur, L.M.S., British Consulate, 

Jeddah, Arabia. 

Sutton, Martin H. F., F.L.S., Erlegh Park, 

Reading. 

The following candidates were balloted for 
and duly elected members of the Society :— 
Buchanan, Edward, 47, Frognal, Hampstead, N.W. 
Clark, George, 12, London-road, Kilmarnock, Scot- 

land. 

Lall, Pandit Shiam, The Agra Marble Works Co., 

Agra, India. 

Laxminarayan, Rao Sahib D., Kamptee, Central 

Provinces, India. 

Pandey, Chaturvedi Madan Mohan, Chaturbhuj 

Lime Works, Katni-Murwara, India. 

Rennie, John, Wellcroft, Helensburgh, Scotland. 
Richards, Elias, 1111, Floyd-street, Lynchburg, 

Virginia, U.S.A. 

Stewart, Alexander John, Thomas Hanbury School, 

Shanghai, China, 


Harry J. 


THE CHAIRMAN, in introducing the lecturer, 
remarked that on the last two occasions when 
papers on stained glass were read, the chair 
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had been occupied by the late Mr, Lewis Foreman 
Day. The speaker thought the present occasion 
was a fitting one on which to pay a tribute to the 
memory of Mr. Day, to whom all workers on glass 
were much indebted. By his death a great loss 
had been sustained by all craftsmen. 


The paper read was— 


THE TECHNIQUE OF GLASS 
PAINTING IN MEDLHVAL AND 
‘RENAISSANCE TIMES. 


By Joun A. KNOWLEs. 


I feel a certain amount of timidity in address- 
ing you to-night on the subject of Medieval and 
Renaissance technique in Glass Painting, this 
branch of the study of old glass being an almost 
unexplored region ; for, with the notable excep- 
tion of an important paper read before this 
Society by Mr. Noél Heaton, which has since 
been freely quoted by recent writers on the art, 
the technical side of the subject has been more 
or less neglected. 

It will be impossible to deal fully in the time 
at my disposal with the whole technique of 
glass-painting ; so I shall confine myself to 
three questions only: The composition of the 
vitreous “‘ enamel brown,” or “ colour,” as it is 
termed by glass-painters, with which the out- 
lines, tones, and shadows in a glass-painting 
are produced ; what the material called “ geet ” 
was which was mentioned in medizval lists of 
materials for glass-painting ; and how the black 
outlines and washes of brown enamel were held 
to the glass whilst succeeding coats of enamel 
were passed over them without their being 
washed off the glass. 

There are two kinds of vitrifiable enamels 
used in glass-painting, The first consists of a 
metallic oxide, simply mixed with a powdered 
and easily fusible glass, or flux, as it is termed ; 
at the heat of a glass-painter’s oven, and less 
than what is required to melt the glass upon 
which the pigment is to be painted, the flux 
fuses, and unites the particles of oxide to the 
surface of the glass, just as the size in whitewash 


attaches the whiting to the ceiling. This kind of. 


enamel is exclusively used in the mosaic system 
of glass painting, where the colouts of robes, 
etc., are obtained by cutting them out of glass 
already coloured in the manufacture. Thesecond 
kind is used to obtain upon glass (for instance, 
white, i.e., colourless, glass) a colour it does 
not already possess. In this kind the oxide has 
«been previously dissolved in the flux by a 
strong heat, so as to colour it, say, blue; but as 
“I do not propose to deal‘ with this side of- the 
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subject we need not go further into the com- 
position of these coloured enamels. The first 
kind are nearly all opaque, and whilst some of 
them possess some slight colour when seen by 
refiected light, through obstructing the passage 
of light, where they have been painted on the 
window in a solid manner they appear black. 
These, then, consist of a flux and an oxide only, 
and it is the composition of the flux and the 
several oxides used at different periods which 
we have to consider. 

The earliest recipe we have for making a 
vitrifiable enamel for painting glass is given 
in Chapter XIX. of the second book of the 
“ Treatise of Theophilus.” There has been much 
dispute as to the date of this manuscript, but 
authorities seem agreed that it is not later than 
the twelfth century. 

The recipe is as follows: “Take copper 
beaten small and burn it in a small iron pipkin 
until it is entirely pulverised. Then take pieces 
of green glass (viridis vitri) and Greek sapphire 
and pound them separately between two 
porphyry stones. Mix the three ingredients 
together in the proportion of one-third powder, 
one-third green glass, and one-third sapphire. 
Pound them very earefully on the same stone 
with wine or urine, put them into an iron or 
leaden vessel, and paint the glass with the 
utmost care according to the strokes which are 
upon the board ’’—+.e., the cartoon. 

We have here three constituents—copper 
oxide, green glass, and a material which Theo- 
philus calls by the name of Greek sapphire. This 
green glass was the flux, and was, moreover, 
very fusible. In Chapter XXIII, where he 
gives instructions how to fire the glass after 
it is painted, he says: “ Lay upon it |7.e., the 
iron tray on which the glass is to be fired] the 
painted glass carefully ; so that the green and 
sapphire glass may be laid on the outer part 
near the handle and on the inner part the white, 
yellow, and purple, which are harder and resist 
the fire (longer).” Again, in Chapter XXX., 
entitled “‘How a broken glass vessel may be 
mended,” he directs the operator to join the 
fracture with a vitrifiable enamel composed of 
“sapphire and green glass, which should be 
made to liquefy very slightly by the heat of the 
fire.” He then directs that the fracture shall be 
painted with this after being ground up with 
water on a porphyry stone and the vessel fired 
in the furnace for windows. 

This translation is according to that prepared 
by Winston and given a8 an appendix to his 
“Hints on Glass Painting,” but there is 
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evidently a mistake in translation in this last 
extract, it being impossible to fuse slightly and 
then grind the enamel in water as directed. On 
comparing this with the original text I find this 
to be the case, and that the transcriber has evi- 
dently mistaken the adjective in its contracted 
form for the adverb—“ levissime ” would give the 
correct meaning: ‘‘ which should be made so 
as to fuse by the heat of a very gentle fire ” 
(famme levissime); not, ‘‘ which should be 
made to liquefy very slightly by the heat of the 
fire,” * 

It would have been unnecessary to bring for- 
ward this instance (though the statement alone 
that the flux would fuse at the heat of the glass- 
painter’s furnace is in itself conclusive) were it 
not that there are many moreinstances, without 
having to take refuge in the lost chapter which 
treats of lead-glass, the usual resource of those 
in difficulties with Theophilus, which corro- 
borate the evidence that the green glass of 
Theophilus’ time was of a soft nature, and 
therefore specially applicable to be used as a 
flux for glass-painting. 

I have here a piece of green glass, which, 
though of later date than Theophilus, shows in 
a striking manner how soft this glass was in 
early medizval times. As you will see, it has 
been very much over-fired in the kiln, and has 
not only bent, but on both sides, especially on 
the back, been impressed with the shapes of the 
pieces of glass lying in the kiln above and below 
it; moreover, the edge has practically melted 
and become quite rounded. This is strong corro- 
borative evidence of Theophilus’ statement that 
green glass was very soft and melted first, so 
that it was necessary to place it on the iron 
plate, where it would get the least heat during 
firing. Being therefore of a very soft nature, 
it was specially applicable for being used as a 
flux for glass-painting to bind the oxide to the 
glass surface, as it would fuse at a lower tempera- 
ture than most of the glass on to which it would 
be painted. 

One of the chief reasons why it possessed the 
advantage of a low point of fusion, thereby 
enabling it to be used as a flux, was the fact that 
it was in composition a lead-glass; whilst we 
know irom the first chapter of Theophilus’ 
treatise on glass work that the glass upon which 
the enamel was to be painted was a potash-glass. 
This would, therefore, account for the greater 
fusibility of the green glass. In Chapter XXXI., 
which treats of the manufacture of glass rings, 


* “ Accipe saphirum ac viride vitrum quod a calore flamme 
levissime liquetiat.”—Ed. Hendrie, 1847, p. 156. 
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he says, “take ashes (2.e., potash), salt, powder 
of copper and lead.” This glass would be green. 
The oxide of copper produced from the time 
of Theophilus to the present day, “aes ustum,”’ 
as it is called in the old recipes, was made 
by stratifying plates of copper with alternate 
layers of sulphur in a crucible. This produces 
the cupric oxide which gives a green colour to 
glass. But Eraclius (thirteenth century) is very 
definite in his statement that green glass was a 
lead-glass, and that it was used as a flux. He 
says: “How glass is made from lead: Take 
lead very good and clean, etc. . : . Butif you 
wish it to be green, take filings of copper (auri- . 
chalcum) and put as much as you think fit to 
the glass made from lead.” And in Book III. 
Chapter VII. he says :— 

“ How glass is made from lead, and how it is 
coloured,’ and after describing the process of 
making glass with two parts of lead oxide and 
one of sand, and colouring it green with cupric 
oxide, he continues: “ You may if you like mix 
some of this leaden glass with a grossinum of 
sapphire for painting on glass, adding to it one- 
third part of scoria of iron. And this pigment 
is to be ground on an iron slab.” Again, in 
Chapter XLIX. of the same book he says: 
“T must tell you howto paint upon glass. Take 
a grossinum of sapphire, and the scales which 
are beaten off red-hot iron upon the black- 
smith’s anvil, and you must put one-third of this 
with the grossinym, and mix it with lead-glass 
(1.e., Jewish glass) and grind it well on an 
iron slab, and so you will be able to paint.” 

The other Eraclius, commonly called pseudo- 
Eraclius, speaks of ““plumbeum vitrum Judaeum 
scilicet,” which is to be ground on a slab and 
used as a flux for painting on glass. And the 
writer of Harl. MS. 273 (ce. 1300) says: “If 
anyone wants to paint vessels of glass, let him 
choose two stones of red marble between which 
he can crush up Roman glass ” for use as a flux. 

The question naturally arises, why was the 
composition of green glass different from the other 
glasses in having a lead base ? Ihave mentioned 
before that the aes ustwm, or copper oxide, was 
generally obtained by burning the metal with 
sulphur, but even if a natural oxide were used 
many of these contain a content of sulphur. 
Before the chemistry of making a green glass 
was as well understood as it is to-day, the 
affinity which copper has for sulphur was not 
known, with the result that it was almost im- 
possible to obtain a green glass from cupric 
oxide without having a lead base; the presence 
of sulphur in a mixture where there is copper 
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having the tendency of reducing the latter to 
a low state of oxidation yielding a ruby colour, 
or the copper is precipitated into the metallic 
condition. Nowadays it is quite possible to 
manufacture green glass from copper oxide 
without using any lead whatever, by using as 
a base sodium calcium silicate, or a potassium 
calcium silicate; but all sulphur compounds, 
such as sulphate of soda, must be kept out, and 
the strong chemical affinity of sulphur for copper 
has to be counteracted by the presence of a 
strong oxidising agent in fairly large quantity. 
The signal-green colour used on railways is 
obtained from copper oxide without the assis- 
tance of a lead base, unless it is for signal-lamp 
lenses.* And in medieval times, up to the end 
of the Decorated period at any rate, much of 
the green glass was produced from cupric oxide, 
to which its characteristic cold and bright 
bluish tint is due. An instance where the use 
of this cold and bluish-green is used in contrast 
with the other yellow or olive-green glass will 
occur to many of you in the “ Peter de Dene ” 
window in the nave of York Minster. 

The flux then was green glass, because, having 
a lead base, it was of a more easily fusible 
nature than the others, which were potash 
glasses ; but if I may be allowed to digress for 
a moment, there is one other point to which I 
would like to draw your attention before we 
leave this question of the composition of the 
medieval flux, and that is this: You will 
notice that in the two recipes I have just read 
from Eraclius and the pseudo-Eraclius they 
both call this lead-glass “ Jewish glass.” We 
know there were Jewish glass-workers in Con- 
stantinople between A.D. 531 and 565, from the 
account related in the “‘ History of the Jews ” 
of the Miracle of Our Lady saving the life of a 
Jewish glass-worker’s child, whose inhuman 
father had thrown him into his glass-furnace. 
Moreover, Benjamin of Tudela, whose travels 
bear date from 1160 to 1173, states that he found 
four hundred Jews resident in Tyre, who were 
glass-workers.t These references do much to 
strengthen the belief in a Byzantine origin for 
the art of glass-painting, taken in conjunction 
with that from the Chronicle of Leon, Bishop 
of Ostia, who relates how the Abbot Didier, 
in 1066, sent to Constantinople for workers in 

* I am indebted to Mr. A. J. Wood, of Messrs. Hartley, 
Wood & Co., the well-known manufacturers of antique 
glasses, of Sunderland, for much assistance in dealing with 
this point. 

+ It is a curious fact that as late as 1836, according to an 
anonymous writer on glass-painting in the Philosophical 


Magazine, lead-glass, used in the manufacture of factitious 
gems in Birmingham, was known as ‘‘ Jew’s glass.” 
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mosaics and glass, and that in Filiasi,” who 
says that as early as A.D. 687 many Greek work- 
men went to France for the purpose of working 
in glass. We know from Theophilus’ preface 
to his first book that he learned the processes of 
glass-making and painting in France, and it was 
no doubt from Greek workmen, as he is loud in 
praise of their work, and devotes no less than 
four chapters to describing how they made 
glass drinking-bowls, and enamelled them with 
coloured enamels,mosaics and manyother things; 
he is also particular to mention(in Chapter XIII.) 
that they made the flux for attaching gold leaf 
to glass, which ‘‘ melts as soon as it feels 
the heat of the fire,” themselves. Although 
the flux recommended for use in stained glass 
work by Theophilus and Eraclius was in general 
green, yet the former author mentions others 
for different purposes. The one for covering 
gold for mosaic work was colourless, as we should 
expect, whilst those for enamelling on earthen- 
ware were each of the particular colour of the 
oxide with which they were to be ground up. 
These enamels would all be opaque, and they 
were to be fired in the furnace for windows, 
and therefore easily fusible; and this point of 
the mediævals being able to make a flux of any 
colour, and also, I may incidentally remark, 
that could be fused at any given temperature,t 
we shall refer to later in considering what 
“jeate ” was. We have only now to consider 
the last of the three constituents which were 
to be mixed in equal proportions to compose 
Theophilus’ enamel for glass - painting—the 
material he calls “‘ Greek sapphire.” Now, it 
is not always possible to identify a substance 
in a mediæval recipe by the name it is called by, 
as they were in the habit of calling many blue 
substances ‘“‘ sapphire ’’ or “ azure,” so that we 
can only determine what they were from our 
present-day, knowledge of the composition and 
properties of the several oxides, and so forth, 
with which a blue or other colour can be pro- 
duced. As an example of this capricious 
naming of blue pigments, sapphire, azure, etc., 
we have the recipes for making blue paints 
which the medieval writer of Sloane MS. 
No. 73 calls “azure ” and “azure bse,” and 
which, from the very exact description of the 
materials from which these different blues were 
to be made, we know to have been genuine 


—— 


* ¢¢ Saggio gull’ antico Commercio,” p. 148, n. 

+ Note also in this connection Theophilus’ direction given 
before that the fiux for mending broken glassware ‘‘ should 
be made so as to fuse by the heat of a very gentle fire,” 
which implies the ability of being able to control the point 
of fusion. 
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ultramarine, azurite or blue verditer, and a blue 
made from the juice of cornflowers and white- 
lead, which, if a blue could be obtained at all 
in this way, was some form of a lake; yet the 
writer named them all azure as a general name 
for a blue. 

As an instance relating more closely to the 
subject we are considering to-night than the 
foregoing I may cite Theophilus, who calls the 


substance to be mixed with the iron oxide and ` 


flux, sapphire ; whilst Eraclius, who gives three 
recipes—two for glass- painting and one for 
painting on earthenware—callsit sapphire twice 
and azure once, which goes to emphasise the 
point I wish to make here, which is—that azure, 
sapphire, etc., were names used throughout 
medizval times, not to denote any particular 
substance with definite chemical properties, 
but merely something which was blue. 

Many more instances of this naming of any 
blue paint, sapphire, azure, etc., indiscriminately 
by ancient and medixval writers could be 
brought forward, but the preceding instances 
will be sufficient for our purpose. We can then 
only arrive at a true conclusion as to what a 
substance could be by our knowledge of the 
conditions under which it was to be used, what 
different pigments are actually known to have 
been in use from analyses of ancient paintings 
and recipes given in manuscripts, what sub- 
stances were available to ancient and medieval 
workers, and their descriptions of their derivation 
and behaviour in’use by contemporary writers. 
In the first place, any pigment which is to be 
used for painting glass and combined with a 
vitreous flux, and which will not withstand the 
heat necessary to bring the latter into a state of 
fusion and so bind it to the surface of the glass, 
can be eliminated. This condition dispenses 
at once with organic compounds, such as the 
lakes, indigo, etc., and colours such as the 
blue “azure”? made from the cornflower men- 
tioned in the manuscript just quoted. Amongst 
the blues this reduces at once the number to 
two—viz., the earths and ores coloured with 
copper, and the semi-precious stone, lapis lazuli. 

You will notice Theophilus, in his glass- 
painting recipe, calls the substance to be mixed 
with the copper oxide and flux Greek sapphire, 
and this is the only time he applies this adjective 
to it, whilst throughout the treatise the word 
‘< sapphire” is used as a generic term for blue- 
coloured glass. 

It is impossible to maintain, as has been held 
by some, that under the name “sapphire,” as 
used by these as well as the Greek and Latin 
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authors, the precious stone called by that name 
by us moderns was intended. 

Pliny, Isidore of Seville, Theophrastus, Dio- 
nysius, and many more ancient and medizval 
writers mention “sapphire,” and ascribe to it 
properties which could not be possessed by the 
precious stone of that name. The sapphire 
described by these writers was found “in such 
large pieces that it was used for inlaid and 
mosaic work ; it possessed medicinal properties 
such as we know can only be produced by a 
copper salt. It was ground up and used as a 
paint, but often faded in light, and had many 
other properties that the true sapphire can in 
no way possess. 

Theophilus, in Chapter XII., entitled “ Of 
the different colours of glass,” says: ‘‘ There 
are found in the ancient buildings of the Pagans 
in mosaic work different kinds of glass—viz., 
white, black, green, yellow and sapphire—and 
the glass is not transparent but dense, like 
marble. They are, as it were, small square 
stones. . . which the French, who are very skilful 
in this manufacture, collect. They fuse the 
Sapphire in their furnaces, adding to it a little 
clear and white glass, and they make tables of 
sapphire which are useful enough in windows.” 

With the question of what these other coloured 
tesseræ were composed we have nothing to do, but 
what concerns us is that the blue was opaque, 
and was used to manufacture blue glass. More- 
over, the sapphire of Theophilus and the azure of 
Eraclius were fused with a flux, and the latter 
affirms that on being fired it turned from blue 
to a beautiful black. Now we know that the 
true sapphire is not obtained in large lumps, 
but in small crystals, though sometimes it is 
found in the form of pebbles, the crystal having 
become rounded by ages of constant grinding. 
It is always transparent, and on being pounded 
appears like powdered glass, and can by no 
means be made to produce a blue pigment, nor 
to colour glass blue. 

On the other hand, the sapphire and azure 
of the above writers cannot have been lapis 
lazuli. The latter is a semi-precious stone, 
from which, before the invention of the moderr 
artificial product, the genuine ultramarine was 
made. It was used in medieval times for 
painting and illuminating, and some monasteries 
attained a great reputation for making it. 
The amount of colouring matter in lapis lazuli 
is very slight, and it can only be obtained 
by repeated grinding and elutriation. On 
account of its rarity, and the tedious and diff- 
cult process necessary to obtain the colouring 


ho 
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. matter contained in it, it was very expensive, 


and many stories are told how it was dealt out 
in minute portions to the monastic artists and 
illuminators, and how they were suspected of 
stealing it. When one remembers the large 
quantities which would be required for glass- 
painting it is obvious its cost would be pro- 
hibitive, whilst if used as a pigment for adding 
to a lead flux decomposition would take place, 
the sulphur, which is an essential constituent 
of lapis lazuli, combining with the lead, and 
throwing it out as sulphide of lead, thus destroy- 
ing the flux. Moreover, it cannot have been 
known to Theophilus, as he does not mention it 
amongst blue pigments in his book on oil and 
freseo painting. 

There are, however, among copper carbonates 
many substances so nearly like lapis lazuli that 
in the writings of the Greek and medieval 
authors they were mistaken for it. Moreover, 
they described characteristics and medicinal 
properties that their “sapphire” possessed 
which can only belong to a mixture of copper. 
The chief of these substances, which have been 
named by different writers azure or sapphire, is 
azurite, a blue carbonate of copper. . 

I have here two specimens of these minerals, 
which I obtained in order to show how very 
like in appearance they are, and have had a 
small part of each polished, that you may see 
how applicable they are for mosaic work, as 
indeed they were used both before and since 
the time of Theophilus. 

The writer of Sloane MS. No. 73, in the 
British Museum Library, distinguishes clearly 
between the true lapis lazuli and azurite, and 
calls the latter azure bise, by which name the 
mountain blue was known. Innumerable similar 
recipes are scattered throughout medieval MSS., 
and formed part of the regular stock-in-trade of 
ancient writers on pigments and painting. 

There is, however, a recipe in Eraclius for 
what he calls a black glass for painting earthen 
vases, which throws much light on this question 
as to what sapphire, or azure, as he calls it, was, 
which is as follows (Eraclius, lib. ii. 20): “ In 
the same manner also you may make black 
glass useful for painting. Grind the azure that 
is found in the earth with gum, and then 
breaking clear glass upon a marble slab, mix 
it up with it and grind them again. This 
mixture will assume a blue colour which the 
force of the fire will turn to a beautiful black.” 

Now, azurite (which is known also by the 
names blue verditer, bise, mountain blue, ete.) 
agrees in its general characteristics with all the 
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conditions in the foregoing recipes. It is found 
in Greece and Cyprus in veins of copper ore, 
and we know that the latter island was formerly 
abundant in copper, and, | am credibly in- 
formed, this mineral still is worked there. In its 
natural state it occurs in large lumps, and was 
frequently used in mosaic work. It is of a 
blue colour, and when ground to powder it 
forms a serviceable blue paint, known to-day as 
blue verditer, with which this card here has been 
painted; it was in medieval times the com- 
monest blue pigment for wall decorations and 
paintings, and used in this way it fades and 
turns green, as can be seen in many of the 
paintings of the early masters in the National 
Gallery and elsewhere. On being ground with 
a flux and fired in the kiln it turns black, 
being in common with all metallic carbonates 
decomposed on being heated, the carbon dioxide 
they contain being driven off, leaving the 
metal in the state of oxide—in this case black 
oxide of copper. 

It was largely used for producing the Egyptian 
blue, which analysis has proved was a richly 
coloured copper frit,* and the fact that azurite 
will produce a blue glass explains Theophilus’ 
statement that the blue tessere were melted 
with white glass to form tables or sheets of 
blue. There were two different blue glasses 
used in early and medizval times, and one of 
these was produced with copper. 

The title of one of the lost chapters of 
Theophilus, Chapter XII., is, “Of the 
colours which are made from copper and lead”; 
Chapter XIII, “Of green glass”; and 
Chapter XIV., “ Of sapphire (blue) glass.” We 
have before seen that the green glass was a 
lead-glass, and for the same reason the blue 
was also ; and this explains why both the green 
and sapphire glass were to be fired on the iron 
tray near the handle, where the heat was 
not so great as further into the kiln. 
Almost all copper compounds in a fairly 
complete state of oxidation yield a blue-green 
or peacock-blue colour, and a piece of modern 
glass coloured in this way I have brought for 
you to see.t 
- I have mentioned before that azurite is so 
like lapis lazuli in appearance that the medievals 
frequently failed to differentiate between the 
two; but the author of Sloane MS. No. 73, 
which I have referred to before, gives instructions: 

* Professor Laurie, Proceedings, Royal Society, J anuary, 
pe am indebted to Mr. Langwell, of the York Glass 


Company, for being able to show you this specimen of blue 
glass, made in the works from copper oxide. 
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for determining from different samples of blue 
stone. the true lapis lazuli from azurite, which 
throws some light on this question of what 
azure or sapphire was. After giving instructions 
that the stope to be tested should be heated 
red-hot, the writer says that “whanne the 
ston is cold, if he turne eny thinge blak liche 
Syndre, and that it be more brokel than it 
was bifore, triste wel that it is not lapus lazuly, 
but it is lapis almanie, of whiche men maken a 
blewe bize azure.” Bise to this day is one of 
the names under which carbonate of copper is 
known, green bise, for example, being an artist’s 
colour made from cupric oxide. 

You will notice that Eraclius in the foregoing 
recipe does not instruct the addition of the 
` copper or iron oxide, whilst Theophilus says 
nothing in his recipe for glass-painting of the 
colour being blue when ground upon the slab ; 
but this is accounted for by the fact that the 
Eraclius recipe is for painting on earthenware, 
and therefore it did not require to be of the 
same degree of opacity as would be desirable 
for glass-painting, which the additional cupric 
oxide gives. 

I have prepared a slide according to this 
recipe of Eraclius for painting on earthenware, 
by grinding blue verditer or “sapphire ” with 
an equal quantity of ordinary glass flux, and 
painting it on a piece of glass and then firing 
it in the glass-kiln. Beside it has been painted 
some of the same colour, so that you may see 
what it looks like before being fired, which 
you will be better able to do from a duplicate 
slide which I will hand round for your inspection. 
This enamel, as you see, though before it appears 
a good blue, on being fired gives an excellent 
black, yet not so dense and opaque as that in 
many Early English and Decorated glass-paint- 
ings. The addition of the extra cupric or iron 
oxides which Theophilus and Eraclius recom- 
mend for glass-painting would give the enamel 
the degree of density required for this work. 

On the other hand, the reason Theophilus 
did not say anything about the colour being 
blue on the slab is that from actual trial, by 
making up some enamel according to his recipe, 
using one part each of flux, cupric oxide, and 
blue verditer, I find that these give a dense 
black on being ground together, without any 
blue shade, the copper oxide having a more 
powerful colouring property than the blue. 

Although the foregoing seems fairly conclusive, 
there remains the theory which has been advanced 
by some that the sapphire of Theophilus was 
a frit coloured with oxide of cobalt. An 
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anonymous writer (probably Winston) in the 
Philosophical Magazine for December, 1836, 
conjectured that the modern term zaffre for a 
frit coloured blue with oxide of cobalt was 
merely a corruption of the ancient term 
sapphire, and explained Abbot Suger’s statement 
that “sapphires ” were used in the glass at 
St. Denys in this way. Some have gone further 
and stated that the Abbot boasted that sapphires 
(meaning the precious stone) were used for 
colouring the glass blue, and others that the glass- 
painters and glass-makers had hoodwinked the 
good Abbot by pretending they used these 
precious stones whilst substituting ordinary 
blue glass. Now we know that Suger was himself 
a practical craftsman, and not likely to be 
deceived ; moreover, he said nothing about 
blue glass when referring to the windows, but 
merely that their manufacture had entailed “a, 
profuse outlay of glass, and the material of 
sapphires.” * From what we have seen before 
of the composition of the glass enamel colour 
of Theophilus and Eraclius, we cannot but 
suppose that Suger was referring to the azurite 
with which the windows would be painted. 
That the blue colour of much of the ancient 
glass is due to cobalt there can be no doubt, as 
we are told that the splendid blue of the 
Barberini (Portland) Vase in the British Museum 
was obtained by the oxide of this metal; so 
there can be little doubt that the property 
cobalt possesses of giving a blue colour to glass 
was well understood throughout later times, and 
analyses of medieval blue glasses have settled 
the matter beyond dispute. 

Most of the medieval blues are what are 
known amongst glass-makers as red-blue, and 
were produced with the cobalt oxide and nickel 
and a slight content of iron oxide. The nickel, 
which is a constituent of most of the cobalt 
ores, would defy separation by methods avail- 
able to the medieval glass-makers, if they were 
aware of its presence, which there is reason to 
believe they were nov. 

That oxides of metals were capable of entering 
into combination with glass, and giving it a 
colour they did not themselves possess, was well 
understood, as tor instance the making of green 
glass from the black cupric oxide. The sapphire 
of Theophilus came from Greece ; it was found 
in lumps, and could be used in mosaics as tesseræ, 
and had to be reduced to powder before it could 
be used as a paint. The azure of Eraclius 


**Unde quia magni constant mirifico opere, sumptuque 
profuso vitri vestiti, et sapphirorum materia.”— L’ Histoire 
de l'Abbaye de St. Denys,” by M. Felibien. 
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was found in the earth, and when ground up 
appeared blue, being in fact our blue verditer. 
Now the oxide of cobalt is not blue, but of a 
steely-grey colour. It is not found in Greece, 
nor can it be used in mosaics, neither can a 
blue pigment be prepared from it by mere 
grinding, and there is nothing in either of the 
recipes of these authors to suggest it was a frit 
already prepared. Moreover, although we know 
that cobalt has been found in certain Egyptian 
glazes, we have no trace of a cobalt glass being 
used as a pigment in early medizval times, nor 
indeed a frit for use in painting of any kind, till 
it again appears in the sixteenth century. Ifa 
frit coloured either blue or so intensely as to be 
black had been known either to Theophilus or 
Cennini, they would certainly have mentioned 
it, but both are silent on the point, though a 
colour of this nature would have been, on 
account of its unchangeable nature, most useful 
on lime walls, where most blues are unstable. 
Having, therefore, determined that as far as 
we can tell the twelfth and thirteenth centuries 
enamel colour was made with azurite and a lead 
flux, it only remains to test the formula by an 
actual trial and compare it with the enamel used 
in glass paintings of the period. 

The next slide shows Theophilus tracing or 
outline colour made according to his recipe of 
one part each of flux, sapphire or blue verditer, 
and cupric oxide, painted upon glass and fired 
down. Although the enamel made from the 
twelfth-century recipe is not “fired up ”—ti.e., 
till it has a glossy surface—it cannot be removed 
with a knife-point, and this agrees with the 
ancient practice, as amongst hundreds of pieces 
of medieval glass I have examined but two or 
three showed any shine on the surface of the 
painted parts, yet have withstood the ravages of 
time, whilst all around where the enamel has not 
been painted on, the bare glass has corroded so 
as to leave the design in relief. If, therefore, 
the evidence of ancient glass-paintings proves 
that generally (though not always) the enamel, 
composed without exact knowledge, and made 
by crude methods, has proved lasting, we have 
every reason to believe that the enamel made 
to-day on scientific principles by skilled chemists 
will prove equally if not even more so. 

Eraclius differs from Theophilus in that he 
instructs the use of iron oxide instead of copper, 
and this might seem at first glance, considering 
the later date of this manuscript (if indeed it is 
so), as an improvement introduced as time went 
on. However, from some Early English glass- 
paintings I have examined I find that they were 
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undoubiedly painted with an enamel containing 
iron oxide instead of copper, whilst a piece of 
Early Decorated Grisaille work in the possession 
of my father, which remains in the original lead, 
and which I have brought for you to see, is 
painted with the black colour. You will notice 
how excessively dense the enamel on this glass is, 
whilst it appears black by both reflected and 
transmitted light. My own opinion is that the 
cold tone which an entirely black enamel gives 
would be considered a detriment by some, whilst 
others still continued to use it. till eventually it 
was entirely replaced by the purplish-brown 
enamel, which was a combination of the oxides 
of both iron and copper, the blackness of the 
latter giving a cool tint to the enamel and 
preventing what is called ‘‘foxiness ’’—the 
objectionable reddish effect of iron oxide which 
shows so strongly on white glasses where 
the light falls partly upon as well as being trans- 
mitted through the glass of a window, and often 
causes the pale-blue glasses to appear purplish. 
What slight amount of self-colour a glass-painting 
enamel possesses should always appear neutral ; 
and this is the case with the pigment used 
throughout all the fifteenth century, as well as 
the best enamel in our own day. 

However, as late as the beginning of the 
sixteenth century, we are told by Vasari that 
William of Marseilles was accustomed to use 
both oxides separately, one for the heads and 
the darker for the draperies, though he has un- 
fortunately reversed them, no doubt through a 
clerical error, prescribing the copper for heads, 
because it was “the lightest and of a tawny 
colour,” and iron for draperies. Having, then, 
determined as well as we can from documentary 
evidence of what the early medieval glass 
colour was composed, it only remains to put it 
to a practical test, and to do this I ground up 
equal parts of iron oxide, sapphire or azurite, 
and modern glass flux. As you see, it closely 
resembles the enamel of medieval times, and 
by reflected light has that purplish tint due 
to the iron oxide which the enamel used in 
the thirteenth and fourteenth centuries possesses, 
But there still remained a doubt as to whether 
the experiment would be equally successful 
if green glass were substituted for the modern 
flux, so in order to remove any doubt as to this 
point I ground up on a slab some thirteenth- 
century green glass after breaking it up with 
a hammer; and mixing it with the iron and 
copper oxides, fired it down on a piece of sheet- 
glass. The enamel, whilst not fired up bright, 
though a good strong heat was given, is firmly 
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united to the glass, and cannot be removed with 
a knife. 

I think that we have fairly settled the point 
from documentary evidence and actual trial as 
to the composition of the medizval enamel and 
flux; but astime went on changes wereintroduced, 
and one of these seems to have been the source 
from which the flux was obtained. We have 
seen that in early medizval times the practice 
was to crush up fragments of the green glass used 
in windows, but in the thirteenth century we 
begin to hear of “ geet”; and here comes the 
knotty point which has puzzled so many as to 
what this could have been. Mr Noél Heaton, 
in his admirable paper before this Society in 
March, 1907,* proved that it could not have 
been what we to-day know as jet; this being 
a hard substance nearly allied to bitumen, which 
is entirely dissipated by any considerable degree 
of heat. The first mention of jet occurs in 
the Norwich Sacrist’s Roll for 1274-5, as follows: 
“Pro stangno Get et operacione fenestrarum et 
shipendiusde verrers usquefestum sancti Michiaelss, 
32s. 93d., which I quote from Mr. Heaton’s 
paper, and it again occurs in the exchequer 
accounts of St. George’s Chapel, Windsor, 
1351-2, “‘ Johanni-Geddyng pro vj libris de 
Geet emptis pro pictura vitri vjs,” and in the 
same year in the Account Rolls of St. Stephen’s 
Chapel, Westminster, where payments are 
entered “‘for arnement, rosyn and geet for the 
painting of the glass ” ; and again, “for grinding 
geet and arnement for the painting of the 
glass.” 

The resin was for fixing the pieces of glass 
to the easel whilst being painted, so did not 
require grinding; the arnement was the red 
iron oxide; therefore “geet” was the flux. 
Although they called it jet, I do not for a moment 
believe the medizvals actually thought it was 
real jet. We are always rather liable to under- 
rate their cleverness than to overestimate it, 
and there is plenty of evidence to show that 
those skilled craftsmen could discriminate 
between a precious stone and what was merely 
coloured glass, and between black glass and 
true jet. For instance, in the catalogue of 
Henry VIII.’s jewels we read :— 

“Item a Marmayde (mermaid) of golde, 
bering (bearing) a salt of byrall . . . the coŭ 
(cover) garnisshed wt iii light Saphures or 
glassis, and oon the same couer iiij glassis like 
Rubyes. 

“Item. A crowne garnisshed wt glassis like 
Saphures and balacys”’ (Balas rubies). 


* Journal of the Royal Society of Arts, March 15th, 1907. 
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Again, . 

“Ttem. oon flagon of Jette or touche 
(Black Marble) garnished with silver.” 

Now we know that the above flagon could not 
have been real jet, asthis material is too fragile 
and not found in sufficiently large pieces from 
which even the smallest specimen of hollow- 
ware could be formed. 

Mr. Heaton, in his valuable paper which I 
have had cause to refer to before, said that 
amongst the specimens of Roman jet from 
Silchester which he examined only one was 
true jet, the others being imitation and made 
of glass, as are also most of the articles sold 
to-day which pass for jet. 

The probabilities are, therefore, that the above 
flagon was black glass, and one of the commonest 
uses to which this material was applied was 
in forming the beads of which the precule, or 
rosaries, as we should call them, for counting 
prayers upon, were formed. 

These rosaries were always referred to in 
medieval times as a pair of beads. Thus 
Chaucer in describing a lady says: “A peire 
of bedis eke she bere ” (Rom. Rose, 7372). The 
centre of the bead-making industry for many 
centuries was Venice, whence beads were 
exported to all parts of Europe; they are 
generally formed of a lead-glass, which on 
account of its ductility can be drawn out 
into long tubes, and these on being cut across 
into small sections form beads. Round beads 
are formed by these pieces being held on a wire 
and turned whilst being heated in the flame. 
They were made of various colours, and very 
often black, in order to imitate jet, which being 
comparatively rare, and difficult to drill and 
polish in order to make beads was therefore 
expensive ; so that black beads, which could be 
cheaply and easily made of glass, would find a 
ready sale amongst those who wished to make 
a display at a cheap rate. Hence we read of 
“ geete, or blake bedys,” and being made 


. of lead-glass, and therefore of a highly fusible 


nature, they were the easiest form of procuring 
a black or otherwise coloured flux for glass- 
painting, so that they were regularly used for 
this purpose. Walter Gidde (1615), in his 
recipe for a “‘ faire Blacke,”’ tells us to use scales 
of iron and copper and “halfe as much Ieate, 
and stamp them into smal pouder,” evidently 
referring to beads. That imitation jet beads 
when ground up make a practicable black flux 
has been proved by Mr. Heaton, who in his 
experiments produced a good enamel with these, 
which he had bought as real jet to experiment 
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upon, gnd in a later paper * he pointed out that, 
whilst the modern enamel under the microstope 
shows particles- of pigment embeddéd inia 
colourless flux, the medieval appears as minute 
grains of oxide in a deep brown matrix of flux. 
These black. beads then would afford a black 
flux in an easily obtainable form; but, as I 
shall presently show, when blaek could not be 
' procured, or when, as in later times, coloured 
enamels were required, beads of various other 
colours but of similar composition were used. 
Amongst the list of tools and materials in 
the glass-painter’s shop at Durham in 1404 
there were “11 par de bedys pro deauriacione 
in vitro colorato.” Again in 1471 the Dean 
and Chapter of York were finishing the ‘large 
tower of the Minster with stained glass and 
decoration, and Matthew Petty, brother of 
Sir John Petty the glass painter and Lord Mayor 
of the city, was doing the glass work; and 
amongst the plain quarry glazing he placed 
forty-eight ‘‘peynes,” or panels, of heraldic 
coats of arms, and an item appears in the list 
of materials purchased for the work which shows 
that they paid “ William Teele, of York, for 
40 pairs of beads of yellow glass for the colours 
of the same panes, 12d.” t 
These beads were yellow. We have before 
seen that a favourite material for beads in 
medizval times was jet, but to possess a rosary 
made of real amber was, for a similar reason to 
„that which made real jet costly, an expensive 
luxury. A demand creates a supply, and 
mediæval MSS. are full of recipes for producing 
imitation amber beads from all sorts of materials, 
ranging from albumen (which I shall refer to 
later) to glass. The latter material had only 
to be coloured yellow and the thing was done. 
The Bolognese MS.,{ c. 1435, Art. 272, gives 
instructions how “‘to make yellow glass for 
paternosters or beads,” and the recipe contains 
as much as five parts lead to oneofsand; and 
Walter Gidde (1615) instructs that for a blue 
enamel you shall “take beades of blew glas, 
and beat them into poulder in a brazen motter,” 
whilst ‘The Laboratory or School of Arts” (1755) 
says: “‘ Glass colours ready prepared are glass 
enamel which is brought from Venice in cakes of 
several sorts, also the small glass beads that are 
brought over from Germany, especially from 
Franckford on the Main,” and for green enamel 
directs that green rocaille or small green 


* Journal of the Royal Society of Arts, March 18th, 1910. 

+ “ Willelmo Teele de Eborum pro xl paribus precularum 
de yalow glass pro coloribus eorundem peynes. xijd.”— 
Brown’s “ History of York Minster,” p. 251. 

ł No. 165. R.R. Canonici Regolari. Library, Bologna. 
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beads shall be ground with brass file dust and 
menning. i 

Rocaille was lead flux composed of 1 part silica 
to 3 parts of lead oxide, which is described by 
Hardicquer de Blancourt in his “Art de la 
Verrerie,” and frequently mentioned in glass- 
painting recipes after the sixteenth century. 
La Vieil says the best kind was brought from 
Venice, and Whittock, in his “ Painter and 
Glaziers Guide and Art of Painting on Glass ” 
(1827), says that “ when vitrified it does not 
come out of the crucible in a mass, but in small 
yellow grains. These ate very soft and are 
useful in forming common yellow beads; it 
was formerly used as a flux.” 

Jet, then, to begin with, was black glass, 
with a lead base; but as time went on, and 
coloured enamels were required, the name was 
retained for flux of other colours, till finally it 
became a generic term for flux, whether 
coloured or not, and William Salmon, in his 
**Polygraphice,” 1701, gives a recipe for glass 
enamel containing jet, which is followed by one 
entitled, ‘Artificial Jet for this Purpose,” as 
follows: ‘‘ Minium or Red Lead p iij. Flint or 
White Pebblestones pj, mix, calcine, and grind 
them,” which would be practically colourless. 

The flux, then, of medieval as well as long 
into Renaissance times was a lead flux, but 
instead of being obtained as in earlier times by 
pounding up the green window-glass, it was used 
in the easily obtainable and handy form of glass 
beads, generally black, except where a coloured 
enamel was required. We are not concerned 
with that part of the subject to-night, but I 
think the above evidence taken together fairly 
bears out the theories which have been advanced 
as to what ‘‘jeate’’ was, and there we will 
leave it. 

We now come to the second part of our 
subject, having determined as nearly as possible 
of what the medieval glass-painting colour was 
composed, and will consider for a few minutes the 
processes employed in painting it on the glass, 
and the way the ancient artists overcame the 
many difficulties of manipulation. I believe 
there are none of the arts of painting which 
present so many technical difficulties as painting 
on glass does, and this is partly on account of 
the nature of the material or ground, and 
partly occasioned by the peculiarities of the 
pigment. To understand these, we will describe 
the main outlines of the process. The brown 
enamel, or “colour,” as glass-painters call it, is 
ground up either with water or turpentine, and 
a sufficient quantity of binder having been added, 
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either gum or fat-oil, or some similar essential oil 
or varnish, to make it both adhere to the glass 
and flow properly from the brush, the main out- 
lines are painted on the glass, and these having 
dried, a wash of enamel, ground as before in 
water, to which just sufficient gum has been 
added to enable it to be moved by gradual 
strokes of a fairly stiff hog-hair brush, is passed 
quickly over the whole piece of glass by the aid 
of a broad flat brush, and this coat is then 
distributed evenly by being lightly dabbed 
all over with the ends of a flat-ended brush of 
large size, to give an even coating and eradi- 
cate brush marks, or gently smoothed out with 
a flat brush made for the purpose of badger hair. 
When this second coat, which is thin and semi- 
transparent and gives the half-tones, has in 
turn dried, the lights in the painting are obtained 
by removing it gradually where wanted with a 
stiff dry brush, without any pigment, and the 
sharpest lights are obtained by removing strokes 
with a quill or stick sharpened to a point for the 
purpose. These are the main lines of the process 
put as plainly as I can and stated in as few 
words as I am able to put it; but I must here 
remark that nowhere outside our schools of 
art, and such places where they profess to teach 
glass-painting, is it done as simply as this, 
, there being many variations and elaborations 
introduced by the different studios, not so 
much to overcome some of the technical diffi- 
culties [ shall presently point out, as to attain 
a more highly developed technique on the glass, 
and partly to obtain various effects and bring 
out the qualities and feeling of design and 
draughtsmanship which each studio is endea- 
vouring to carry out, each one having its 
particular point of view or manner and not 
deviating from it. The first difficulty arises 
from the slippery nature of the glass surface 
to which the outlines are applied, which renders 
it impossible for the colour to obtain any 
physical hold upon the surface of the glass, as in 
water-colour painting upon paper, where the 
pigment is not only held on whilst succeeding 
washes of colour are washed over it, by the rough 
surface of the paper, but is partially absorbed 
into the paper itself, and is not therefore liable 
to be completely washed off except under the 
hand of a very inexperienced artist. But in 
glass-painting, if the outlines have been mixed 
with gum only, when the wash or matt is applied 
all over them and they are then subjected to the 
friction of the hairs of the brush to smooth out 
and distribute this second coat, the fine lines 
are at once completely removed and the thicker 
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ones so blurred, through the water in the second 
coat dissolving the gum in the traced lines, 
that they are rendered shapeless. I do not mean 
that to pass a water matt over a water-traced 
line is impossible, as the glass-painters in many 
studios do so regularly, and never wash up a 
line, even the finest ; but it is a matter of great 
delicacy, and can only be attained by years of 
practice. To overcome this difficulty various 
methods have been introduced, the chief of 
which is either to fire the outline on in the kiln 
or else mix the outline colour ground in turpentine 
with an essential oil, so working with alternate 
coats of oil and water-colour; the oil cannot 
therefore be removed by the water-colour coat 
or the water by the oil. So much for the rough 
outline of modern methods of painting, and now 
to get back to our medieval artists and their 
work. 

We have seen they had four methods of pro- 
cedure at their disposal: they could either first 
fire the traced lines on and then shade the work 
without fear of losing the drawing, or they could 
mix the outline with water and paint over with 
a colour mixed in oil; or they could reverse the 
process and pass over the traced line which had 
been ground in oil with a matt of water-colour 
(the more likely procedure of the two); or else, 
if very expert, they could put on both coats, 
outline and matt, in water-colour. To take the 
last question first, was the medizval glass 
painting done entirely in water? To arrive at 
a conclusion as to how a piece of artistic work, 
such as an oil-painting, for instance, was pro- 
duced, you are more likely to see the method 
from an unfinished piece rather than from a 
completed one, and from the work of an inferior 
artist rather than of a highly trained one, and 
we have documentary evidence in the St. 
Stephen’s Chapel Account Rolls, if we cannot 
rely on the ordinary grounds of reason, that 
there were inferior artists, men who carried out 
the less important parts of the painting of 
windows, as well as apprentices, in those days, 
just as there are to-day; yet not in the most 
obscure corners of a window nor the most 
unimportant pieces of tracery work do you 
ever see a traced line over which a matt has 
been washed that has moved or blurred in the 
slightest degree. One would surely think that 
somewhere a fine line would have moved, 
perhaps under the inexperienced hand of a 
learner; but no, they are always clear and 
crisp. Were they, then, fired on ? If so, being 
indelibly fixed, they cannot be removed with 
the stick or quill point to obtain fine lines in 
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hair, etc., when the shading of the piece is being 
done, and this is thought to be a great drawback 
amongst glass-painters, as the freedom with 
which lights can be flicked off, through traced 
lines or across them, according to the will of the 
artist, is one of the charms of glass-painting. 
Besides which the process necessitates the glass 
being fired twice—once for the traced lines and 
once for the shading colour; and when we 
remember the enormous amount of painted 
glass produced in medieval times, certainly 
more than is being done to-day, and the primi- 
tive methods available in those days for firing, 
this would entail considerable work. The 
evidence of actual glass-paintings from the 
earliest times till almost our own day is, however, 
emphatic that the traced line never was fired on 
first. And I am able to make this statement 
with more assurance, having had an opportunity 
of closely examining work both medieval and 
Renaissance, and also a wonderful collection 
of clever Swiss work, at close range, whilst it 
was being restored in the studio, and I have 
prepared slides from portions which serve to 
illustrate the methods of painting. 

I am unable to show you a photograph of 
any work earlier than the fourteenth century 
which authenticates this statement, as corrosion 
and so forth would obscure the points I should 
like to draw your attention to in the photograph ; 
but of various pieces of glass of early date I 
havé examined none gave evidence of having 
been fired before being shaded. 

The first specimen I can bring before you is 
a piece of fourteenth-century glass, the head of 
a donor, from St. Denys’ Church, Yorks. You 
will notice the head has been outlined and 
then a tone placed under the eyes, and, as was 
usual at that period, entirely over the hair, so 
as to give it a brown tone. From A to Ba 
scratch, evidently caused through careless 
handling before firing, has removed the second 
tone, and also passed right through the traced 
lines. This could not have occurred if the 
traced lines had been fired on, proving that they 
were not. 

The next instance is from some fifteenth- 
century glass in my father’s collection, It is 
painted with the regular outline and stipple 
Shading. You will notice a scratch, also the 
result of an accident, which passes from C to D 
through both traced lines and shading, whilst 
on the small canopy figure at Ẹ the painter’s 
hand has slipped, with the result that the stick- 
light has passed through the outline and stipple; 
scratches occur through outline and stipple in 
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the two right-hand heads from St. Denys’ Church, 
Yorks, at F, Gand H; and in the right-hand 
head the stick-light has been taken clean through 
the traced line at Z J and at the bottom of the 
moustache. Both these specimens have been 
painted on both sides of the glass. 

Coming to Renaissance times, in the panel 
in Normanton Church, Yorks, though the photo 
is not on a large enough scale to show it, there 
are many places where the stick-lights have 
been taken with the utmost facility through 
traced lines and three succeeding coats of matt. 
The traced line, then, was not fired on, nor was 
the glass painted entirely in gum colour, so unless 
the old glass-painters understood some method 
which, if not unknown to-day, at least has been 
allowed to fall into disuse, the glass must have 
been painted either by mixing the outline 
colour with oil and passing a water matt over it, 
or reversing the process and tracing in water 
and shading in oil. But there are many reasons 
why it is most unlikely that either of these 
methods was adopted. In the first place, if 
the traced lines have been done in oil—+e., 
turpentine and fat oil, or similar unctuous 
vehicle—and dried, they adhere fairly firmly to 
the glass, and offer some resistance to the free 
passage of a quill through them for taking 
out lights; yet on medieval and Renaissance ' 
glass paintings the outlines have yielded at 
once to the freest quill work, and the examples 
of scratches which have accidentally occurred 
before firing, which we have previously noticed, 
show that the traced lines were only sufficiently 
tightly held to the glass to allow of the after 
manipulation. On the other hand, if the 
outlines had been put in with gum colour and 
the shading in oil, it would have been necessary 
to have had a slight matt, as it is called, or thin 
smooth coat of water-colour all over each piece 
in order that the shading of folds of drapery, etc., 
could be successfully carried out, as the smooth 
surface of the glass does not allow of oil colour 
being manipulated on bare glass, but a ground 
becomes necessary in order partially to absorb 
the oil in the colour and give a ground for 
working on, yet I have never come across a case 
in medizval work where this method has been 
adopted. 

In Slide 13 you will notice how freely the 
stick-lights in the beard have been taken out, 
passing in places right through the traced lines ; 
whilst in the piece of canopy work above at K a 
careless finger or brush has removed some of the 
stipple and traced line. In fact, all the traced 
lines have every appearance of having been 
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done in water, and possess that full and juicy 
feeling which is so charming in Perpendicular 
work. Notice the arcade work at the back of 
the gable. We can see exactly how this was 
done. The painter held the piece of glass in 
his left hand, with the right side to the top, 
and took the strokes crossing the tracery 
windows behind the gable downwards. You 
will notice how the strokes of the sides of the 
windows have been just beginning to set, and 
the brush in crossing them has taken some of 
the colour across, leaving them “semi.” The 
sharp ends at the left of these crossing strokes 
show also which way the piece of glass was held 
in the hand whilst being painted, the lines 
getting thinner as the pencil was raised from 
the glass at the end of the stroke. 

Slide 15 is another example. The thick 
traced lines of hand and finer ones of the drapery 
were done first. The piece was then shaded up, 
the folds being stippled out to obtain softness, 
The stick-lights were then taken out down the 
centre of the folds to give the highest lights in 
the drapery. You will notice, however, that 
the stick-light at O does not pass through the 
diaper pattern which has been put on after the 
high light was taken out, showing it was done 
last. I think every glass-painter will agree that 
this diaper has every appearance of having been 
done in water, yet the piece had not been fired 
when it was put on, as a scratch at X passes 
through diaper shading and traced line. 

Another piece of glass which shows the same 
method is shown on Slide 16. Here the stick- 
light has gone through the traced line at X 
(which has all the characteristics of- water 
tracing) but does not go through the diaper at 
1 and 2. Several instances occur in No. 8 
from fragments of decorated glass in St. Martin- 
cum-Gregory Church, York, the flowers and 
grass being removed through traced lines and 
shading colour which has been very thickly 
applied. The piece of drapery here on the left 
(Fig. 1) is evidently the work of a very inferior 
artist, and shows many points of technique. It 
was not the custom in medieval times to pass 
the matt or stipple over the whole surface of the 
piece of glass, but to paint the shadows in where 
they were wanted and stipple away the edge. 
You will notice that the shadow at X has not 
been stippled away, leaving a hard and typically 
water-colour edge, showing that the medium 
used, evidently water, had evaporated, as we 
know that sometimes it will do in a hot and 
dry atmosphere before we can get into all 
the corners of a large piece of glass. Yet what 
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possibilities there were in this method in the 
hand of an expert is shown by the piece of 
drapery on the right, which is a splendid piece 
of workmanship, and also in the head from the 
Mass of St. William subject in York Minster, 
which, on account of the height from the floor, 
cannot now be well seen in situ, but which I 
was able to photograph whilst the window was 
being restored. 

Coming to later times, I am able to show you 
a collection of Swiss panes, dating from early 
sixteenth to the end of the seventeenth centuries, 
and larger photos of details. You will see that 
none of this glass has been sent into the kiln, 
though it has as many as three coats of matt and 
traced lines, and that the stick-lights pass freely 


Fig. 1. 


Above.—Glass showing at A typical hard-dried 
edge of water-colour which has not been stippled 
away whilst wet. (From J. W. Knowles’s 
Collection.) 

Below.—Glass showing stick-light through both 
outline and stipple shading at X, but beneath 
diaper at 1 and2. (From fifteenth-century glass, 
St. Martin-cum-Gregory Church, York,) 


through many coats right down to the bare glass ; 
and, lastly, coming to Peckitt’s time (1731-1795), 
you will see that round the head of this cherub 
a shadow has been painted with another upon 
that, and a matt over all, through which rays of 
light have been taken with a brush, showing 
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nothing: was fired on at the time. The head 
has certainly been done in oil. Yet, without 
labouring the point, there is plenty of docu- 
‘mentary evidence, from the time of Theophilus, 
in the various treatises on glass-painting that 
‘exist, to show that oil technique was not adopted 
till it became necessary in painting in coloured 
enamels, when the shading of the piece having 
been carried as far as possible in water, the 
enamels were applied, very often ground in oil. 
Theophilus does not say anything about oil. 
After describing how the glass should be traced, 
with the enamel ground up with wine or urine, 
and the first shadows washed on and then 
modelled, by being brushed up into the darker 
parts of the drapery, so that the tone will begin 
faint and end dark, he goes on to say: ‘‘ When 
you have made the first shadows in draperies 
and they are dry, cover the rest of the glass with 
a light colour which should not be so deep as 
the second tint of the shadow nor so light as the 
third, but a medium between the two. This 
being dry, make with the handle of the brush, 
near the shadows which you first made, fine 
strokes in every..part, so as to leave between 
thèse strokes and ‘the first shadows fine strokes 
of the light colour.” . This is a very clear 
account of a ‘well-developed technique of traced 
lines and two coats ‘of shading ‘colour, by which 
four separate tones arè obtained besides the 
solid blacks of the. traééd lines and the clear 
glass of the stick-lights, and this without having 
recourse to oil, either for traced lines or shading. 

Eraclius tells us to’grind the glass colour with 
gum, and in 1351 we find from the exchequer 
accounts of St. George’s Chapel, Windsor, that 
no less than 11b.:‘of gum-arabic was bought 
from ‘John; Madfray for painting the glass 
windows,* and in the following year a further 
quantity .of gum-arabic was bought. These 
windows, then, were certainly painted in water 
technique, nor is there any mention of oil in the 
manuscript entitled “Segreti Diversi,” called 
the Mareciana MS. of the beginning of the sixteenth 
century, which directs that the glass colour 
should be ground on a porphyry stone, “ like 


any other colour,” and that you should then | 


“ distemper the mixture with gum-water, and 
draw your subject on the glass with this, letting 
it dry in the shade.” 

William of Marseilles (1475-1587) mixed his 
colours with gum, according to Vasari, but 
his biographer makes no mention of oil; and 
Walter Gidde (1615) only instructs the use of 


* «Johanni Madfray pro j. libra de Gum arebik empta pro 
pictura vitri iijd.” 
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gum-water. Pierre Le Brun (1635) gives a good 
account of glass-painting technique in his time, 
Walpole (c. 1770), in 
his “‘ Pantologia,’’ makes no mention of it either, 
nor do any of the encyclopedias and similar 
works published at that period, such as “The 
Laboratory or School of Arts.” If, therefore, 
by working backwards from present-day methods 
we are unable to account for the effects pro- 
duced, we shall have to come to the conclusion 
that the -medizval craftsmen knew of some 
method of work which has since become lost to 
us, and seareh around amongst the old recipes 
distributed through the various manuscripts 
and books which treat of glass-painting, to 
see if we can recover their method of work. 
This consisted, as we have seen, in being able 
to put on traced lines as fine as a hair, and, in 
Renaissance times at any rate, coat after coat 
of water colour, to build up the lights and shades, 
“badgering”’ or ‘“‘stippling’’ each one out 
smoothly without fear of removing anything 
beneath, and finish the work with all the depth 
of tone wanted at one fire. It is obvious that 
if the colour could be ground in gum with the 
addition of some chemical which would render 
the gum, when once dry, insoluble, so that it 
could not be again dissolved and removed from 
the glass, this end would be attained. Now, 
though all the recipes do not mention the 
addition of gum to the glass colour, Theophilus 
being a notable instance in this connection, 
there can be no doubt that it was regularly used, 
as the very nature of the process depends upon 
the gum to bind the colour to the glass to just 
the right extent, neither too strongly nor in- 
sufficiently, so that the pigment can be removed 
without difficulty,’and at the same time gradu- 
ally. Many kinds of gum are indicated in 
medizeval MSS. for different arts of painting, 
such as panel, illuminating, etec.; and in 
connection with these Theophilus mentions 
cherry-tree gum, white of egg, fish-glue, and 
gum-arabic. In a manuscript of the fifteenth 
century in the Ormsby-Gore collection there 
is a typical recipe for preparing white-of-egg 
gum, which is similar to many more distributed 
throughout the different treatises in manuscript 
on medieval painting: “'Take the whytes of 
xx egges, and make clere gleyre of heme, and 
thane take a bledder of a beste that is newe 
slayne, and put therein thy gleyre and knyt 
faste the bleddere, and honge hit in the sone or 
overe the fyre, in the smoke xl days, and thane 
hast thou good gume.” This process would 
evaporate the excess of water from the egg- 
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whites and leave the albumen in the solid state. 
Now all these materials—gum-arabic, white of 
egg and fish-glue—are nitrogenous compounds, 
and susceptible of coagulation; hence their 
property of being rendered insoluble, and con- 
verted into a substance which is virtually leather. 

There are many ways in which this coagu- 
lation may be effected. In the case of white of 
egg, if, before it is properly dry, a colour which 
has been mixed with it and spread upon a 
surface for painting on, be heated to a tempera- 
ture of 70°C., it cannot be again dissolved in 
water, having been converted into the insoluble 
form. This change has been taken advantage 
of in tempera painting, where the powdered 
pigments ground up in yolk of egg can be made 
to cohere and also adhere to the ground, and 
after being exposed to the fire or the heat of 
the sun are rendered insoluble and irremovable 
by succeeding coats of pigment. The same 
result can be produced by the addition to the 
pigment ground up with gum of some substance 
which, by its tanning action, converts the gum 
into the coagulate and insoluble form. Many 
compounds can be used to produce this effect, 
but in stained-glass work, where the adhesive 
or binder most commonly used is gum-arabic, 
or senegal, the handiest is vinegar ; but, under 
favourable circumstances, urine, which has an 
acid reaction—and until about 1750 was the 
chief source from which the phosphates of soda 
and ammonia were obtained, and within living 
memory was largely usedin Bradford and the West 
Riding of Yorkshire in dyeing woollen stufis— 
will produce the same effect. There is ample 
documentary evidence to show that, from the 
earliest times to almost the present day, such 
a process of rendering the colour ground with 
gum, with which the outlines and first coats of 
shading colour were painted on the glass, in- 
soluble, so that the succeeding coats could not 
remove them, was well understood and commonly 
used, and in many other of the arts, besides that 
of glass-painting, the property which nitrogenous 
compounds have of being coagulated and so 


hardened as to become as hard as leather was’ 


made use of. 

The Bolognese MS. gives a recipe for making 
the imitation amber beads we discussed before, 
by boiling albumen in vinegar till it becomes 
as hard as is necessary, Showing the process of 
toughening, and at the same time rendering 
the albumen insoluble, was well understood and 
generally practised. 

Theophilus put three coats of colour on his 
glass, and instructed the glass-painter to grind 
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the ingredients we considered before, copper 
and iron oxide and flux, “‘ together on the same 
stone very carefully with wine or urine,” The 
wine, if it were an acid rather than a sweet wine, 
or “sac” as it was called, would produce the 
same result, as wine, in common with all solu- 
tions containing alcohol, when exposed to the 
air, gradually becomes oxidised or turned sour, 
being converted into acetic acid or vinegar. 
And this was the general method of making 
vinegar before the modern process was. intro- 
duced, where it is obtained by the destructive 
distillation of wood. The following recipe from 
the thirteenth-century MS. of Petrus de S. Aude- 
mar shows how well the medieval craftsmen 
understood and made use of this in the different 
arts: “How to make Vinegar.—Take good 
wine or wine as sour 48 you can get it, and put 
it into a jar not entirely closed, in order that it 
may feel the changes of the air, which cause it 
to turn sour, and let it acidify by exposing it to 
the sun.” Theophilus then instructed that the 
enamél should be ground on the slab with wine 
or urine, in order that, when painted on the 
glass, the acid would convert the gum with 
which the enamel would be mixed into the 
coagulate or insoluble form, so that the outlines 
would not be washed up by succeeding coats of 
water-colour. 

Pierre Le -Brun, who wrote in 1635, gives a 
very complete account of glass-painting. He 
séys: “Tio make good black for drawing the 
outlines on the pieces of glass, you must take 
equal parts of scales of iron and rocaille, and 
grind them on a copper plate for five hours with 
a little urme. The glass being dry, you must 
have a pencil with a brush at each end, which 
is used for washing and shading the figures. 
Observe that the under-coat of colours must be 
dry before laying on more colour., The secret 
of this kind of painting consists in making the 
black properly. It is said the addition of a little 
urine does everything when it is neither in too 
great nor too small quantity.” 

Felibien, in his ‘‘ Principes de F Architecture ”’ 
(third edition, Paris, 1699), says: “The outlines 
are to be painted with the black enamel mixed 
with gum, and then allowed to dry for two days. 
A wash is then to be applied to them, made 
of six or seven drops of gum-arabic mixed with 
six or seven drops of urine, and as much black 
as necessary .... after which the work is to 
be permitted to rest for two more days.” 

Walpole gives directions which evidently date 
back long before his time, and which have been 
copied into many books and encyclopedias, so 
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that it is difficult to trace the origin of the 
source of the information given. He tells us 
that the glass painters “f copy or transfer this 
design [?.e., the cartoon] upon the glass with 
the black colour diluted with gum-water.. . 
When these strokes [i.e., the traced lines] 
are well dried, which will happen in about two 
days, the work being only in black and white, 
they give a slight wash over with urine, gum- 
arabic, and a little black, and repeat it several 
times, according as the shades are required to 
be heightened ; with this precaution, never to 
apply a new wash till the former is sufficiently 
dried.” The “Laboratory or School of Arts,” 
1755, gives several recipes for glass colours, and 
directs that the operator shall “grind them 
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Diagrammatic glass-painting to show fully- 

developed water technique, of traced lines, opaque 

and ‘‘semi,” and three coats of water-colour. 

The stick-lights in No. 1 are beneath two coats, 

and in No. 2 beneath one coat of water-colour ; 

whilst those in No. 3 and the one above show the 
bare glass. 


with good vinegar to an impalpable powder,” 
and “dilute all colours with gum-water”’ ; 
and again instructs that some colours shall 
be ground “first with vinegar very fine and 
then with brandy.” 

I hope the foregoing remarks will fully explain 
how the glass paintings of medieval and Renais- 
sance times were produced, and in the painted 
glass which remains to us to-day we can see 
the development of the technique onwards ; 
from the bold traced lines of Theophilus’ time, 
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through the Perpendicular period, where the 
lines, fine as a hair, in the portraits of donors 
and saints have remained clear and sharp 
whilst the artist worked over them with his 
shading colour, down to those masterpieces of 
technique in Swiss panes and cabinet glass- 
paintings of the seventeenth century, the admi- 
ration and envy of all good craftsmen, so skilful 
are they, where, in minute space, the artist, 
having all the resources of a highly developed 
technique at his command, and after building 
up the shadows with three or more shading coats 
to the point where they might almost appear 
heavy, whips out lights with his needle through 
traced lines and matts innumerable and gives 
his work life. iv 

I have prepared a slide; to, show how these 
later glass-paintings were done, anda duplicate 
to pass-round for your closer inspection. You 
will notice by turning this piece,over that it has 
not been fired on, but only covered,.with a glass 
for its protection, also that, the outlines have 
been put on with black outline, colour, so that 
they can be more easily distinguished from the 
three succeeding coats of shading colour which 
is the regular red oxide, and in order that you 
will be better able to see that the shading has 
been put over the traced lines. The two rows 
of traced lines were done first—one row perfectly 
black, the other “semi” or transparent. The 
stripe of shading colour marked 1 was then 
put on, covering a third of the glass, and the 
stick-lights taken out. Another band of shading 
colour was then painted on and brushed out 
smoothly with the badger-hair softener, covering 
the first band and two-thirds of the glass, and 
marked 2, and more lights taken out; and, 
lastly, a matt was placed over all, leaving a strip 
of bare glass down the left-hand side, and a 
stick-light taken out through all three coats 
and the traced lines. 

The next slide shows the practical application 
of this method, and illustrates how detail was 
obtained in the deepest shadows. The subject 
is a simplelittle landscape, of foreground, middle, 
and far distance and sky, which has been painted 
four times over on four pieces of glass, each one 
being carried a stage further than the preceding 
one. The artist having traced his work, he 
then covered the parts of the design where the 
deepest shadows were wanted, and when the 
matt was dry, with his quills and scrubs modelled 
the shadows, and cleared away the matt where 
it was not wanted on the higher lights. Another 
matt was then placed over this, covering all 
but the lightest parts, where the most delicate 
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Shades were required, and this modelled in turn. 
Lastly, over the whole piece of glass a thin matt 
was placed and gently smoothed out with the 
badger-hair softening brush. Out of this matt 
the clouds and highest lights were taken, and 
the enamels, if required for obtaining colour, 
were put on in oil, some on the front and others 
on the back. There is every reason to believe that 
these were often laid on in oil, as they generally 
show a “staddled ” effect, the enamel tending 
to collect round a point, such as a particle of 
enamel less finely ground, beside which the 
edge of the enamel colour, where it has been 
cleared away with the point of the stick from 
the parts where it was not wanted, shows a 
“ gummy ” edge, the enamel piling up to form 
a ridge caused by the fat oil used as a binder, 
on account of its sticky nature preventing the 
pigment falling away in powder and giving a 
clean and sharp line, as is the case when a stick- 
light is taken out of a water matt. 

There is very little more to say. If our 
modern technique differs from the ancient, the 
difference is one of method and not of aim, and 
in Art there is no such thing as only one way— 
all ways are right if rightly used ; and the artist 
who, striving to do something worthy—and 
whilst studying as closely as he can the achieve- 
ments in design and technique of the past—is 
not at the same time neglectful of the added 
power which the resources of modern science 
give him, cannot go far wrong. I cannot 
conclude this paper without expressing my 
indebtedness and thanks to my father, Mr. J. W. 
Knowles, of York, for encouragement in the 
work which the preparation of it has involved ; 
to Mr. Noël Heaton for many kindly criticisms 
and suggestions; to the Rev. Canon Fowler, 
of Durham, for correcting the MS.; and to 
Mr. Langwell, of the York Glass Co., for much 
trouble in conducting many experiments in 
coloured glasses from the old recipes, which 
his experience and knowledge enabled him to 
carry out successfully. 


DISCUSSION. 


THE CHAIRMAN (Mr. H. J. Powell) referred to 
the main divisions of the paper, which were: the 
question of enamel, of sapphire blue, and of “ geet” 
or jet; lastly, the most important question of all, 
the vehicle and the methods of painting. As 
always, when glass-painting was discussed, Theo- 
philus had been brought to the front. It had long 
been a problem to the speaker whether Theoplrilus 
was really a worker or merely reported what he 
saw. Personally, he was disposed to believe that 
Theophilus only reported what he saw, Another 
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difficulty presenting itself to his mind was 
the period at which Theophilus lived. Judging 
from the processes described, he thought 
that period must be later than the twelfth 
century. He had been gratified to find 
Mr. Knowles had stated that the flux which 
was used for making the old enamel contained 
lead. When, in the early seventies, the speaker 
had commenced making glass and glass-paints, he 
had been faced with the difficulty that nearly all 
the modern paints were found to be decaying. He 
had then come to the conclusion that the only safe 
flux was lead flux. After a few years he had 
decided that, instead of a colourless flux, a coloured 
flux should be used. He had therefore made a flux 
which was practically a black jet, but coloured 
with cobalt. As, however, it was necessary to 
adapt the colour to the glass, which might be 
either warm or cold in tone, he employed two 
fluxes, one a very dark blue and the other a 
very dark brown, adjusting the quantities of flux 
to the glass to be used. It was therefore of in- 
terest to him to learn that the old flux was a lead 
flux, as this confirmed his decision that a lead flux 
was the most durable. On the question of the 
constitution of the “sapphire,” he thought Mr. 
Knowles had proved that one sort of sapphire con- 
sisted of azurite, or carbonate of copper. He could 
not, however, help thinking that there must have 
been another material called “sapphire,” which 
was a flux. Copper oxide having been added to the 
flux in the form of burnt copper, there could be no 
object in adding azurite or carbonate of copper. 
The final and most important part of the paper 
presenting itself for discussion was concerned with 
the vehicle for the paint, and the ingredient or 
ingredients which it contained, which so fixed the 
tracing lines, however fine they might be, that 
they were not.~moved by many successive washes 
of paint, or by the processes of “ badgering and 
stippling.”’ 


Mr. NoëL Heaton, dealing with the first part 
of the paper, believed the author to have come to 
the conclusion that the green glass of medieval 
times was essentially a lead-glass. He considered 
the argument to be technically sound, and that 
there were difficulties in the way of producing a 
copper-green glass without the use of lead. Mr. 
Knowles had kindly submitted to the speaker a 
specimen of the green glass, which he (Mr. Heaton) 
had examined, without, however, being able to find 
any lead. He might be regarded as a Philistine, 
but he was invariably sceptical in regard to mere 
“literary” claims, preferring to investigate the 
material itself. Obviously, if the green. glass of 
medizval times were lead-glass, it should contain 
at least 30 per cent. of lead, a point that could not 
well be overlooked in analysis. A matter to which 
his attention had frequently been drawn in ex- 
amining medieval glass, was the extraordinary 
way in which the enamel actually protected the 
glass itself. The author had shown a slide of great 
interest in this connection, wherein the lines of the 
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design were all raised in relief, the unprotected glass 
being etched away by corrosion, that seemed to 
corroborate the point discussed by the Chairman, 
namely, that the enamel was itself a lead-glass. In 
searching for the reason it was difficult to escape 
from the conclusion that there was some reaction 
between the enamel and the surface of the glass, 
which altered the composition of the latter and, 
therefore, its tendency to decay. If, when glass 
was painted with an enamel, an attempt to 
devitrify or crystallise out the glass were made, it 
would be found that while the untouched glass lost 
its quality entirely the places covered by lead- 
enamel remained bright, retaining their quality. 
The lead-enamel entered into combination with 
the glass and reduced the excess of alkaline earth 
constituent, which was the main cause of crystal- 
lisation. He had made that discovery accidentally. 
When experimenting with enamel on glass he had 
been called away and left the glass firing in 
the kiln for some three hours. The glass was, 
of course, ruined; but to his surprise he found 
that the parts of the surface covered by enamel 
remained perfectly bright and clear. For 
a long time he had pondered on the reason why 
the medieval glass had such a protective effect, 
even on very poor glass. The glass of those times 
was not really good, containing, as it did, an 
enormous excess of lime and magnesium, which 
caused it to decay rapidly. The effect of the hard 
enamel on the top was to reduce that excess, and 
so increase the stability of the glass. Again, it 
was not to be assumed that the medieval enamel 
was invariably good; he had met with many 
instances of poor material, made in a haphazard 
way and of unequal quality. Turning to the 
question of ‘“‘ geet,” or jet, he had already discussed 
that matter before the Society. Mr. Knowles 
might be right in his view that throughout the 
medieval period that substance originally signified 
a black flux, but later became a generic 
term for any sort of flux. But the speaker 
would suggest that, for the greater part of 
the history of glass-painting, “geet”? repre- 
sented a coloured flux, and the term was not 
applied to colourless flux in the generic sense, 
until glass-painting was, as it were, “on its 
last legs.” He would suggest, further, that the 
author had slightly exaggerated the importance 
of the generic sense of the term, and had failed 
~ sufficiently to emphasise the increase of quality 
obtained when the flux was strongly coloured, as 
found in practice. In making enamel for glass 
the great point was to secure two or three conflict- 
ing qualities, although he would admit there was 
difficulty. Firstly, great opacity was required to 
eliminate the irritating tendency of the enamel to 
assume a colour different from that required, and 
to transmit light. ‘‘ Geet ” reduced that tendency, 
enabling an enamel more or less uniform in colour 
under all conditions of lighting to be produced. He 
did not wholly agree with the author’s suggestion 
that in modern times there was a disposition to 
underrate the dexterity of the medieval painters ; 
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that might be so sometimes, but many,on the other 
hand were inclined to put those painters on a 
pinnacle, urging that similar work to theirs could 
not be successfully produced to-day. He felt that a 
mean course should be taken. Human nature had 
changed but little, and if the work of the best 
medieval painters was probably as good as that of 
the best modern painters, it was equally likely that 
the worst medizval work was as bad as, if not worse 
than, the worst productions of modern painters. 
Paradoxical as it might seem, he thought the 
medizval people were at an advantage in not being 
hampered by modern facilities; they did, all their 
lives, the one class of work, acquiring in it a per- 
fection difficult to reach in these times, when 
distraction was set up by the tendency to require 
that workers should do a little of everything ; 
the term “specialist”? was really more applic- 
able to the medieval artist than to the artist 
of modern days. This contention he regarded 
as proved by the magnificent technique and 
minute drawing of some of the slides which the 
author had shown, illustrating the best period of 
the fifteenth century. Something was due to 
materials, but, in addition to these, long practice 
was essential to the production of works exhibiting 
the best craftsmanship. Technique in glass- 
painting, as the author implied, was not to be 
attained during leisure moments. Ability to paint 
a picture did not necessarily embrace the qualifica- 
tions required for painting a,stained-glass window. 
On the other hand, he thought it inexcusable to 
spread the belief that everything worth doing in 
the matter of stained-glass work had already been 
done, or that we could only progress by looking 
back. On the contrary, if the best materials 
science could produce were allied to great zeal 
and long practice, he saw no reason why the 
staining of glass to-day should not be carried to 
a pitch of perfection beyond that attained by 
medieval art. 


Mr. Knowzes then replied to the remarks that 
had been made. As to the date when Theophilus 
lived, notwithstanding that the MS. of Theophilus 
bore all the indications and earmarks for which an 
exacting-student of a twelfth-century MS. would 
look, it was certainly remarkable that the advanced 
technique which Theophilus described should have 
been known so early; in some cases it wag more 
than a century after his time before the work he 
indicated was actually carried out. With regard 
to lead-glass, it had not been his intention to say 
that all green glasses were lead-glasses. There 
were actually two or three green glasses in use in 
early medieval times. The green glass which 
derived its colour from copper with a lead base was 
of a peculiar hue, and not much of it was to be 
seen; yellow-green was much more common. This 
tint was that of the ordinary bottle in which 
French capers are packed. These bottles are made 
with iron oxide, of course without a lead 
base. All the authorities he had quoted in his 
paper, and many others of later times, agreed 
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that the green derived from‘ cupric oxide 
‘would require a lead base. The explanation that 
he had submitted had, as he had stated, been 
` furnished by Mr. Wood, of the firm of Hartley, 
Wood & Company, but that gentleman had 
pointed out that to enter fully into tho reasons 
for the need of a lead .base would disclose in- 
formation at present in the possession of only a few 
persons. The question really affected glass-makers 
more than glass-painters, and he thought therefore 
that the explanation given sufficed. He agreed 
with Mr. Heaton as to corrosion, and would 
instance the case of quarries where the outlines 
had entirely gone, A quarry, for example, with 
originally a little spiky pattern and four blobs of 
stain in the middle, would have nothing remain- 
ing but the yellow stain. A lead flux certainly 
did, in some way, counteract the devitrification 
of glass, and, in this relation, he might mention 
another curious fact, namely that a yellow 
stain on the back of glass also prevented 
decay. With regard to pitting of the glass, this 
did occur in the fourteenth century, but many 
examples of earlier and later glass exhibited no 
sign of such corrosion, back or front. There was 
little doubt that the corrosion which did take 
place was observed and, apparently, was remedied. 
Corrosion did not invariably take a long time to 
manifest itself; for instance, he had an example 
of a bottle which was as full of pitmarks as somè 
of the medieval glass, although it was not six 
months old. With regard to “ geet,” he believed 
that the mediæval ‘geet’? was coloured with 
manganese and iron. Oxide of cobalt would be 
very expensive, and it was known that the azurite 
glass used at St. Stephen’s Chapel in 1351 cost 
8d. per lb. Ruby glass, on the other hand, only 
cost 14d. and 2d. per lb. along with other colours. 
He had been told that as late as forty or fifty 
years ago cobalt cost 10s. an ounce, while to-day 
it, was 6s. 8d. per lb. He thought that many of 
the medizval recipes for colouring black glass 
contained cobalt, but also contained manganese 
and iron. At the present day jet was made 
in Birmingham with manganese and iron. He 
agreed with Mr. Heaton as to the tendency to 
decry the work of modern times, and there could 
be no doubt there were inferior medieval artists 
who did bad work, 


A vote of thanks to the author, proposed by the 
CHAIRMAN, terminated the proceedings. 


THE WINE PRODUCTION OF GREECE. 


The production of wine and of the small seedless 
variety of grapes known as currants is the most 
important industry of Greece. The annual yield 
of the vineyards and currant plantations is valued 
at about £4,000,000. Although it is essential to 
distinguish between the yield of the vineyards 
proper and that of the plantations devoted to the 
production of dried currants, which are the chief 
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export of the country, the distinction tends to lose 
its importance owing to the fact that a larger 
quantity of fresh currants is being produced for wine- 
making each year, according to the United States 
Consul at Athens. The area planted with vines is 
about 346,000 acres, with an average total annual 
production of 66,000,000 gallons, while the currant 
plantations cover an area of 185,000 acres, pro- 
ducing annually about 160,000 tons of dried 
currants. The vintage of 1912 was exceptionally 
good both in quantity and quality, exceeding 
that of the previous year by about 25 4er cent., 
while the production of must is estimated at- 
688,000,000 lbs. as against 551,000,000 lbs. in 1911. 
The general mobilisation, coming at the busiest 
season of the year, deprived the wine and currant 
producers of manual labour; also the requisition 
of the railways and merchant marine by the 
Government for transport services, combined with 
the increased cost of fuel and high freights, could 
not fail to affect this industry unfavourably. The 
total production of wine during 1912 was about 
66,000,000 gallons, which is up to the annual 
average. There are four distinct categories of 
Wines produced in Greece: (1) Dark red wine, 
which is almost exclusively employed for blending, 
and: is characterised by a deep red colour and 
strong tannic and astringent properties. These 
wines are generally exported either in their natural. 
state or mixed with other wines, in order to in- 
crease their percentage of alcohol and retain their 
colour and character. (2) White table wines, mostly 
used for home consumption, after the addition of 
a ferment of pine resin ranging from 2 per cent. 
to 6 per cent. This resinated wine is highly 
esteemed by the Greeks as a febrifuge, but its 
pronounced flavour of turpentine does not appeal 
to foreigners who have not accustomed their palates 
to its peculiar taste. The practice of adding resin 
dates from Roman times, and is used to preserve 
the wine and promote natural fermentation. A 
considerable quantity of white wine is exported, 
without the addition of pine resin. (3) Ordinary 
red wines of various qualities and flavours, depend- 
ing generally upon the districts of production. 
These wines are consumed locally and are also 
exported. They are dry or slightly sweet, and 
highly alcoholic; they are still wines, and generally 
possess sufficient bouquet and flavour, (4) Dessert 
wines and liqueurs, mostly white or golden in tint, 
but rarely red. Their composition is exclusively 
due to fermentation, and they are produced from 
the finest qualities of grapes, no other ingredients 
being used. Important quantities are exported to 
foreign countries. 


GUMS AND RESINS OF THE RED 
SEA REGION. 

Gums ahd resins form an important part of the 
trade of Aden, and in 1912 approximately 52,823 
cwt. were exported, as compared with 40,440 cwt. 
in 1908. Large quantities of these products are- 
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shipped to India, Russia, and Austria every year, 
and not infrequently shipments are made to the 
United States, especially of gum myrrh. Only 
the extreme conservatism of the American gum 
importers prevents a larger trade with Ader in 
these articles. Dealers in Aden declare that some 
of the gum-arabic sold at Aden is equal in quality 
to the Kordofan variety gathered in the Sudan, 
and cheaper, but they have never been able to get 
a fair hearing for it in the United States. The 
principal gums appearing in the Aden market, 
according to the American Consul at Aden, are 
gum-arabic, gum-myrrh (unclassified in the Aden 
returns), gum-benjamin, and frankincense, also 
known as olibanum. Of the latter, 29,000 cwt. 
were exported last year. Frankincense is a 
fragrant, aromatic gum-resin from the balsamic 
tree, Boswellia carterii, growing in British Somali- 
land and the Hadramut of Arabia. The former, 
however, is considered the best. The Arabian 
article is inferior in colour, and is by some 
identified with the frankincense of the ancient 
Jews; but this has often been disputed. Its 
principal uses are confined to religious ceremonies 
and disinfection purposes. There are from three 
to four different grades, It is always brought to 
the market during the four winter months. India 
and Egypt took a very considerable quantity of 
frankincense last year. In the latter country it 
is largely used by the Copts. In Abyssinia it is 
burned at religious gatherings. Gum-arabic is 
yielded by a species of acacia—Acacia senegal—and 
by some is also known as gum-acacia. The low 
trees are found in Somaliland, Arabia, and India. 
Aden, of course, draws its principal supplies from 
the neighbouring African coast-line and the 
Arabian hinterland. About 75 per cent. of the 
total export comes from Somaliland. Its uses are 
many. The highest grades are used in sweetmeats, 
while the lower grades are made the basis of a good 
mucilage. The best qualities, it is claimed, come 
from the Sudan. Kordofan is noted for its gums, 
and gum-berberi, as the best gum-arabic of the Red 
Sea region is known, is declared to be the equal of 
the Kordofan article. Gum-myrrh is a basis in 
perfumery. It is alsoa gum-resin of a yellowish 
brown or amber colour, of an aromatic order and 
medicinal properties. The shrub is found in 
Abyssinia and Arabia. It is also known as the 
Balsamodendron myrrha. The myrrh of the Bible 
is said to be partly the same gum and partly the 
exudation of a species of rockrose (cistus). 
Abyssinian myrrh is regarded as the best. The 
myrrh tree, like other gum trees of the district, is 
low and scrubby. The beans of the myrrh tree 
have a close resemblance to those producing gum- 
arabic. The article is said to be exported in 
considerable quantities to Egypt, but statistics to 
confirm this are wanting. Gum-benjamin, a resin 
of the benzoin tree or Styrax benzoin, is used 
locally, but is of little or no commercial importance. 
Gum-maite is another gum of little consequence. 
It is eaten by natives, and used in Egypt and 
Turkey in the preparation of sweetmeats, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


a 


May 15, 1914. 


EMPIRE NOTES. 


Imperial Education.—An important step in the 
interests of Imperial education has been taken 
by the Senate of London University, by the 
appointment of a representative committee 
charged with the duty of advising upon the 
organisation of Imperial studies in London. 
Among the members are Viscounts Bryce and 
Milner, Sir Charles Lucas, Sir Harry Johnston, 
Mr. Sidney Low, and Dr. G. R. Parkin—all 
of whom have been immediately concerned in 
Imperial affairs, and are well known in educational, 
commercial and industrial circles. This step has 
been taken at an opportune moment, in view of 
the fact that the relations between the schools 
and the universities and the needs of improved 
methods of administrative and economic training 
for Empire purposes are now, being discussed. 
Some two years ago Mr. Louis Hamilton, of 
Berlin University, in an article on colonial educa- 
tion in Germany, suggested that the time had 
arrived for the establishment in this country of 
a British Imperial colonial university, upon the 
lines so successfully inaugurated at Hamburg. 
This suggestion was taken up by Mr. P. Evans 
Lewin, in an article in United Empire last 
June, in which he dealt with “ the Co-ordination 
of Colonial Studies,” and gave some interesting 
particulars of the excellent work which was being 
done in Germany and France. In Germany 
there are three institutions which deal with the 
subject of colonial studies: at Hamburg, where 
a special feature is made of training business and 
commercial men, as well as colonial officials; at 
Wilzenhausen, where students are taught in all 
that concerns agriculture, forestry and other 
technical subjects ; and at Berlin, where the teach- 
ing of languages, the economic and administrative 
conditions of the German colonies and advanced 
technical science form the leading subjects of 
study. In France there are also three institutions : 
at Paris, the Ecole Coloniale, where the course of 
studies, spread over two years, consists of practical 
administrative and juridical subjects, languages, 
history, geography, ethnology, hygiene and medi- 
cine, colonisation and other subjects; at Havre, 
the Ecole Pratique Coloniale, which attends to the 
more practical and commercial side of colonial 
education; and at Marseilles, the Institut Colonial 
de Marseille, an organisation closely connected 
with the commercial life of the city, at 
which the course consists of the study of the 
vegetable, animal and mineral products of the 
French colonies, and of other branches of colonial 
work. The operations of these various institutions 
and the experience gained by them will prove a 
valuable guide to the London University committee 
in their important work, which it is hoped will 
result in the formation of a practical and compre- 
hensive scheme, in the interests of the Empire as 
a whole. 


Travelling Schools in Australia.—In order to 
meet the needs of the children of settlers who live 
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far from town and city in Australia, the educational 
departments of the various states of the Common- 
wealth have established a system of travelling 
schools, by which the children of the bush are 
reached periodically. The school consists of a 
four-wheeled van covered with a hood. Provision 
is made in the van for lockers and cupboards, the 
doors of which form a false floor, which at night 
serves as a bed for the teacher. The hood is 
covered with canvas and lined with blanket. A 
number of accessories are provided, both for comfort 
and convenience, including a tarpaulin, which can 
be used also as a tent. The school is equipped 
with a blackboard, writing materials, school readers, 
maps, atlases, kindergarten materials and school 
records. Hach “school” covers a district, which 
can be travelled over in eight weeks. It is expected 
that the teacher will remain from one to three 
weeks in each place visited, and that on his return 
he will revise the work left during his previous 
visit, and, after giving further instruction, will 
leave sufficient work to occupy the scholars 
until his next visit. The system appears to be 
working well, and forms a useful part of the free 
and compulsory education which has been adopted 
in the Commonwealth. 


A Viking Stone.—In the window of the Canadian 
Pacific Railway Company’s offices, 62 to 65, 
Charing Cross, S.W., there has been displayed a 
large stone, on which are some roughly carved 
letters, which, it is said, prove that it is a Viking 
stone—a record of the visit of a Norse chieftain 
in the year 1007 to Nova Scotia. The history of 
the stone is described as a romantic one. For 
centuries it had lain unnoticed on the shore of the 
Bay of Fundy, near the town of Yarmouth, Nova 
Scotia, until ohe day towards the end of the 
seventeenth century the owner of the farm upon 
which it lay, Dr. Fletcher, was led to examine it. 
To his surprise, he found some strange characters 
inscribed upon it, which had evidently been the 
work of human hands. The letters were unlike 
any Indian signs with which the discoverer was 
familiar. Tracings were taken of them, and 
inquiries were set on foot to find out their meaning, 
but to no purpose until, in 1875, a well-known 
antiquarian, Mr. Henry Phillips, of Philadelphia, 
examined them, when he declared them to be 
Norse characters, and that the writing was, 
“ Harkussen men varu’’—Harka’s son addressed 
the men. Further investigation proved that one 
Harki, a Norseman, son of Harka, appears to have 
left Greenland in company with two Norse 
chieftains, Thorfinn Karlesefne and Biorne 
Grimolfsen, and 160 men, in 1007, in two ships, 
on a voyage of discovery. The records of the 
voyage, preserved in an old history, showed that 
the expedition had sailed for Massachusetts, but 
en route had landed in Newfoundland and Nova 
Scotia. The description given by the ancient 
historian, that “they came to æ place where a 
frith penetrated far into the country, off the 
mouth of which was an island,” tallied closely 
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with the place where the stone was found, and 
Mr. Phillips concluded that after the Norsemen 
had landed they were addressed by Harki, the 
son of Harka, and in commemoration of the event 
this inscription had been carved upon the stone. 
Whether Mr. Phillips’ description and explanation 
are conclusive or not, it is evident that ‘The 


` Fletcher Stone,” as it is called, is of considerable 


historic interest, and proves, even though it was 
« inscribed by some maritime visitors, but these 
visitors do not appear to be Norsemen,” according 
to the opinion of Sir Arthur Conan Doyle, that 
long ere Columbus or Cabot set foot on the shores 
of North America, Nova Scotia was visited by men 
from over the sea, who must have come from 
Northern Europe. The stone is now on its way 
to the Norwegian Centenary Exhibition which 
opens to-day in Christiana, and will doubtless be 
one of the great attractions there. 


The Winnipeg Industrial Bureau. — Reference 
was made, at a meeting recently held in Winnipeg 
to celebrate the seventh anniversary of the founding 
of that city’s Industrial Bureau, to the useful service 
which that institution rendered to Winnipeg and 
to the prairie cities of Canada. ‘‘ From its small 
beginning seven years ago,” said Mr. Charles 
F. Roland, the secretary, ‘‘in an office 10 ft. by 
12 ft., financed .by thirty enthusiastic citizens, the 
Industrial Bureau has grown to be a veritable 
civic centre, in which is centralised a very large 
proportion of the activity which makes for the 
betterment of the city. And not alone,” he said, 
« is this work confined to the city, but in the big 
buildings erected by the Bureau, containing over 
125,000 square feet of floor space, work is carried 
on for the benefit of the Province of Manitoba 
at large and the other two prairie provinces.” 
Although the main object of the establishment of 
this excellent and progressive institution was the 
encouragement of the éfforts that were being made 
to attract industries to Winnipeg, an object which 
has been realised far beyond the expectations of its 
founders, there are many other directions in whith 
its usefulness is being felt. In its premises will 
be found the most comprehensive display of *the 
natural resources of the Canadian West which has 
ever been brought together. A portion of the 
building is devoted to a museum, with representa- 
tive collections of mounted wild animals and birds, 
curios and relics of historic interest, collections 
of economic minerals and other exhibits. Art is 
fostered and encouraged by the commodious and 
handsome fire-proof art gallery, the first free, civic 
art gallery in Canada, and by the establishment 
of an art school where painting, drawing, design 
and applied art are taught. Since the opening 
of the gallery in December 1912, exhibitions of 
Canadian, British and Dutch paintings have 
been held, and an exhibit of works of Western 
Canadian artists. Many other forms of activity, 
educational, commercial and industrial, civic and 
national, are fostered and promoted by the Bureau, 
which claims to be not only the largest, but the 


588° 


most original and unique institution of its kind on 

the continent of America, and which, in many of 
its features, may well be ee by rhe older 
cities of the world. 


Good Roads- for Canada. ENG uiae to 
the construction of railways, which may unite the 
widely separated provinces and districts of the 
Dominion and” make commercial, industrial and 
social intercourse and, trade possible, is the pro- 
vision of good roads. - This i is a matter which is 
happily, receiving, the attention of the provincial 
authorities, of Canada, ag is proved by the recent 
action of the Governments of the Provinces of 
Quebec and, British, Columbia. In the former a 
new ministerial office has, _been created, and a 
Minister of Roads has been. appointed, The desire 
of the Government, as expressed by the Hon. Mr. 
Devlin, is “to have as good roads as England or 
France. ” To accomplish this end the municipali- 
ties of thé province have been encouraged to under- 
take public improvement works, and particularly 
to see to their roads,-for which latter purpose the 
Government has paid part-of the interest on the 
highway loans raised by the local authorities. It 
is expected that sixty miles of the scenic highway, 
which is in course of construction on the northern 
shore of the St. Lawrences, from Charlemagne to 
St. Augustine, will be finished by the end of the 
year, and that the whole streteh of 152 miles will 
be open for traffic before .1916. In British 
Columbia, over £4,000,000 has been spent on this 
object during the past ten yéars. In his recent 
budget speech, the Minister of Finance stated 
that there are at present upwards of 20,000 miles 
of roads, completed or undergoing construction, 
throughout that province; and from every quarter 
appeals for assistance to construct roads, trails and 
bridges continue to come in. The estimated cost 
of linking up the present roads and for making the 
necessary extensions will be enormous—amounting 
to between £10,000,000 and £20,000,000 sterling— 
but the work for development purposes is im- 
perative, and the outlay, it is considered, will be 
amply repaid. It may be well for the authorities 
of tlhe Dominions overseas, as well as those in the 
Mother Couniry, who are interested in the question 
of road-making and maintenance, to consider the 
suggestion of Colonel R. E. Crompton, C.B., the 
well-known English expert in road construction, 
which was made at a meeting of that very 
useful organisation, the -Roads Improvement 
Association, held at the Institution of Civil 
Engineers, Westminster, last month, to the effect 
that chairs of highway engineering may well be 
established at certain of our large universities and 
colleges, as is being done in the United States of 
America. In dealing with the question of the 
improvement of traffic which good roads could 
render possible, and which applies equally to the 
Dominions and the Mother Country, Colonel 
Crompton stated that cyclists were greatly 
benefiting. from the improved roads provided in 
many districts, as the modern smooth surface in 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


May 15, 1914. 


the country enabled them to travel quite 30 per cent. 
more without additional fatigue: The saving, there- 
fore, to heavy traction on well-constructed roads, 
as well as to light vehicles, would be of considerable 
advantage in all doring of ponni zond traffic, 


Yarn-reeling im Indian Mills. The short-reeling | 
of yarns in Indian mills, it has been ‘stated, has 
been discussed, off and on, for the last thirteen 
years. The committee of the Upper India Chamber 
of Commerce, at their last mesting, emphasised 
the points they made in April 1903—viz., that 
most of the short-reeling is accidental, and due 
partly to the climate and also to want of-skill in 
the labour and not to fraud, and that, therefore, - 
regulations suited to English conditions are quite 
inapplicable to those prevailing in India. More- 
over, they state that the English yarn is generally 
exported, while the yarn spun in Upper India 
is mostly consumed locally. The consumer has, 
therefore; the option of refusing any sample if it 
does not meet his requirements. The chamber are 
strongly opposed. to the proposal to use the services 
of Custom House officials in procuring evidence of 
short-reeling. They adhere to their former recom- 
mendation, that factory inspectors be empowered 
to investigate and ascertain if the mechanism for 
reeling in the mills is to a proper standard. They 
conclude by asserting that interference by other 
officers of the Government, be they of the Customs 
department or any other department, in amateur 
investigations such as the committee apprehend to 
be possible, might be productive of great incon- 
venience and harm to the mills of the province. 


CORRESPONDENCE. 


INDIAN WATER GARDENS. 

If it is not too late, may I supplement the 
quotations from Sa’di and Hafiz in Mr. Coldstream’s 
letter, published in the Journal of April 10th, by 
a reference to Bayard Taylor’s translation of 
Goethe’s “ Faust,” where the Harth-Spirit, describ- 
ing creation, says :— 

“Thus at Time’s humming loom ’tis my hand 
prepares 

The garment of Life that the Daity wears.’ 


Carlyle translates the same passage :— 


‘Tis thus at the roaring loom of Time I ply, 
And weave for God the garment thou seest Him 
by.” A. T. ARUNDEL. 


GENERAL NOTES. 


New York WATER SUPPLY.—At a joint meeting 
of the Society of Engineers (Incorporated) with 
the Institution of Municipal Engineers, held on 
the 1ith inst., a paper was read entitled : ‘‘ Notes 
on the Water Supply of Greater New York,” by 
Mr. Wm. T. Taylor, who contributed an account 
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of the engineering aspect of the Panama Canal to 
the Journal in October last. The population of 
Greater New York, as estimated at July 1st, 1913, 
was 5,873,000, and in order to keep pace with its 
growth of approximately 135,000 persons per 
annum, it was long ago recognised that additions 
to the water-supply system would be inevitable. 
The source eventually selected was the Catskill 
watershed, about 100 miles distant from New 
York, having an area of nearly 900 square 
miles. The outstanding features of the works 
are the Ashokan reservoir, having a capacity of 
128,000,000;000 gallons and an area of 8,000 acres, 
and the Catskill aqueduct, the longest and deepest 
in the world, with a capacity of 500,000,000 gallons 
a day. The Board of Water Supply consists of 
three Commissioners, appointed by the Mayor of 
New York, and assisted by a large number of 
technical experts and assistants, and the author 
described the organisation of the engineering 
bureau, which is divided into five departments. 
The Kensico reservoir, to the east of the Hudson 
River, has a capacity of 29,000,000,000 gallons, and 
will act as an emergency storage reservoir, so that 
the supply will not be interrupted in case of in- 
spection, cleaning, or accident on the seventy-seven 
miles between it and the Ashokan reservoir. The 
paper concluded with the description of tests made 
‘on specimens ‘of concrete and metal during the 
progress of the works. 


MARINE AND COLONIAL EXHIBITION aT GENOA.— 
A marine and colonial exhibition was opened at 
Genoa on the 14thinst. One of the most interesting 
of the eight sections into which this exhibition is 
divided is that allotted to the hygiene of ships, 
which occupies a separate pavilion. The new 
possessions of Italy in Tripoli and Cyrenaica are 
well represented. — 


' Toe WATCH TRADE IN SWITZERLAND. — The 
watch-making industry in Switzerland appears to 
be in a very prosperous condition just now, judging 
from the number of gold and silver cases submitted 
to the government offices of control for assay and 
marking. According to the official returns, 815,083 
gold and 2,986,601 silver, making a total of 8,801,684 
cases, were marked at these establishments during 
1913. This shows an increase of 4,588 silver and 
a decrease of 14,814 gold in the number of cases 
marked. To this must be added 44,888 gold and 
801,774 silver watches, intended for the English 
market, which are not marked in Switzerland, but 
by existing regulations require the English hall- 
mark, The value of articles of gold and silver 
made in Switzerland last year is estimated 7 
upwards of 60 millions of francs (£2,400,000), o 
which to the value of 51 million francs (£2,040 Hen 
were gold, and 9 millions (£360,000) silver. The total 
receipts from the thirteen offices of control in 
Switzerland amounted last year to 376,442°75 francs 
(£15,057), expenses 238,915 francs (£9,556), leaving 
a profit to the State of 137,527 francs (£5,501). 
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EXHIBITION OF Morto-cycrzs at Minan.—The 
first exhibition of moto-cycles, organised by the 
Gazzetta dello Sport,’ was opened at Milan on- 
April 30th, under the auspices of the moto-cycle 
club of Italy, and the Italian touring club. The 
show also comprises the exhibits of twenty-four 
English, ten Italian, four German, four French, 
two Belgian, one Rumenian, and one American firm. 
The exhibition will remain open until the 2ist inst. 


INTERNATIONAL GONGRESS OF CHEESEMAKING AT 
BERNE.—It is announced that an International 
Congress of the cheesemaking industry will be held 
at Berne on June 10th next, under the auspices 
of the Agricultural Department of the Federal 
Government. Denmark, Belgium, Holland, France, 
Russia, and even Spain and Greece, are to be repre- 
sented by special delegates. No mention, however, 
is made that any special commission will attend 
the congress on behalf of England. 


NATIONAL CONGRESS ON REFRIGERATION IN 
France.—The third Congress on - Refrigeration, 
organised by the Association {Francaise du Froid, 
will be held next October at Rheims. The subjects 
to be discussed are very numerous, and will include 
all matters relating to the productior of artificial 
cold and its application fo ‘agriculture and industry 
in general, with special reference to wing and cyder 
making, liquefaction of gases, apparatus for re- 
frigeration, transport of articles of food’ by land 
and by sea, use of artificial cold in medicine and 
hygiene, legislation, etc. Excursions to places of 
interest and visits to some of the important 
industrial establishments in the Champagne dis- 
trict will be organised. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETING. 
Wednesday evening :— . i 
May 20 (at 8.30 p.m.).—JouN. CLARKE HAWK- 
sHAW, M.Inst.C.E., “s The Channel Tunnel and 


its Early History.” ` Sır J OHN WoọoLFE-BARRY, 
K.C.B., LL.D., F. R. S., will ‘preside. 


t 


ipai Sadrin: ; 
Thursday afternoon, at 4.80 o'clock :=—- 

May 21.—E. A. Garr, C.8.L C.I.E., Member 
of the Executive Council, Bibar-and Orissa, 
“ The Indian Census of 1911.. Ethnography, 
and Occupations.” ‘rr J, ATHELSPANE BAINES, 
C.8.1., will preside. * oy eee. 
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Cons: Luorunns.- f 
Tuesday afternoons, Hf 4.80 o'clock +- — 
H. PLUNKET Greene, “ ‘The: ‘Singing of Songs 


1 


Old and New.” Three Lectures.” With vocal 
illustrations. ae a oe 
May 19, 26. Teg nh ays W 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MAy 18... Victoria Institute, at the ROYAL 
SocieTY OF ARTS, John-street, Adelphi, W.C., 
4.30 p.m. Rev. S. B. McCormick, ‘‘ The Composite 
of Races and Religions in America.” 

University of London, at the London School of 
Economics and Political Science, Clare-market, 
W.C.,5p.m. Dr. A. L. Bowley, ‘‘ The Measurement 
of Social Phenomena.” (Lecture IV.) 

Engineers, Junior Institution of, at the Institution 
of Electrica] Engineers, Victoria-embankment, 
W.C., 8 p.m. Mr. F. R. Peters, ‘Static Trans- 
formers : their Design and Application.” 

Geographical Society, Burlington-gardens, 
3p.m. Anniversary Meeting. 

British Architects, Royal Institute of, 9, Conduit- 
street, W.,8p.m. Mr. T. R. Davison, “ Beautiful 
London, with Special Reference to the London 
Society and its Aims.” 

TUESDAY, MAY 19...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Cobb Lecture.) 
Mr. H. Plunket Greene, “The Singing of Songs, 
Old and New. Lecture II.—Classical Songs.” 

Statistical Society, at the Surveyors’ Institution, 
12, Great George-street, S.W., 5 p.m. Mr. W. 
Hazell, “Suggestions for Recording the Life 
History and Family Connections of every Indi- 
vidual.” 

Sociological Society, at the ROYAL SOCIETY oF ARTS, 
John-street, Adelphi, W.C., 8.15 p.m. Mr. G. 
Spiller, ‘‘ Darwinism and Sociology.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor D’Arcy W. Thompson, ‘ Natural History 
in the Classics. Lecture I.—The Natural History 
of the Poets : Homer, Virgil, and Aristophanes.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Messrs. W. H. Smith and A. E. Salt, 
“Some Experiments in Portraiture with High- 
power Osram Lamps.” 

Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1. Dr. C. H. O’Donoghue, ‘‘ Notes on the Circu- 
latory System of Elasmobranchs. I.—The Venous 
System of the Dogfish (Scyllium canicula).” 2. Mr. 
B. F. Cummings, “ Scent-organs in Trichoptera.” 
3. Mr. G. Jennison, ‘‘ Notes on Plumage Develop» 
ment in the African Wood-Stork.” 4. Mr. H. A. 
Baylis, ‘On a new Cestode from an Albatross 
(Diomedea irrorata).” 5. Mr. D. M. S. Watson, 
« On the Deinocephalia, an Order of Mammal-like 
Reptiles.” 6. Dr. R. C. L. Perkins, ‘‘ The Species 
of the Genus Paralastor Sauss. and some other 
Hymenoptera of the Family Eumenide.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
4.30 p.m. Section of Therapeutics and Pharma- 
cology. 1. Annual General Meeting. 2. Dr. 
E. W. A. Walker and Professor G. Dreyer, “ The 
Dosage of Drugs, Toxins, and Antitoxins.” 

5 p.m. General Meeting of Fellows. 
5.30 p.m. Section of Psychiatry. Annual General 
Meeting. 

WEDNESDAY, MAx_20...ROYAL SOCIETY OF ARTS, John- 

street, Adelphi, W.C., 830 p.m. Mr. J. C. 


W., 


Hawkshaw, “The Channel Tunnel and its Early’ 


History.” 

Meteorological Society, 70, Victoria-street, S.W., 
4.30 p.m. 1. Mr. E. Gold, “The Reduction of 
Barometer Readings in Absolute Units, and a new 
Form of Barometer Card.” 2. Mr. A. H. Brown, 
« A Cuban Rain Record and its Application.” 

Chadwick Public Lectures, at the Royal Society of 
Medicine, 1, Wimpole-street, W., 5.15 p.m. 
Professor F. F. Roget, “Altitude and Health.” 
(Lecture ITI.) 

Microscopical Society, 20, Hanover-square, W., 8 p.m. 
Exhibition of Microscopic Aquatic Life. 

Literature, Royal Society of, 20, Hanover-square, 
W., 5.15 p.m. Professor A. C. Benson, ‘ Charlotte 
Bronte.” (II.) 
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Aéronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. (The 
Wilbur Wright Memorial Lecture.) Dr. R. T, 
Glazebrook. 


THURSDAY, MAY 21..ROYAL SOCIETY OF ARTS, Johu- 
street, Adelphi, W.C., 4.30 p.m. (Indian Section.) 
Mr. E. A. Gait, “The Indian Census of 1911. 
Ethnography and Occupations.” 

Illuminating Engineering Society, at the ROYAL 
SOOIETY OF ARTS, John-street, Adelphi, W.C., 
7.30 p.m. 1. Annual Meeting. 2. Mr. A. P. 
Trotter, “ The Nomenclature and Definitions of 
Photometric Quantities.” 

Geographical Society, Kensington-gore, W., 5 p.m. 
Commander C. Hepworth, ‘‘ The Gulf Stream.” 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Mr. W. R. Bousfield, ‘‘Ionisation and the Law 
of Mass Action. Part III.—Utilisation of the 
Osmotic Data and a new Dilution Law.” 2. Mr. 
J. Kenner, ‘‘ The Influence of Nitro-groups on the 
Reactivity of Substituents in the Benzene 
Nucleus.” 3. Messrs. R. Curtis and J. Kenner, 
‘t Some Indazole Derivatives.” 4. Mr. H. Green, 
“The Viscosity of Sugar Solutions.” 5. Messrs. 
J. Knox and H. R. Innes, “Compounds of 
Phenanthraquinone with Metallic Salts.” 6. 
Messrs, R. Meldola and W. F. Hollely, ‘‘ Quinone- 
ammonium Derivatives. Part III. — Dihaloid, 
monoazo-, bisazo-, nitrotriazo-, and bistriazo- 
compounds. Attempts to prepare derivatives 
containing an asymmetric, quinquevalent nitrogen 
atom.” 

Royal Institution, Albemarle - street, W., 3 p.m. 
Professor S. Arrhenius, “Identity of Laws: in 
General : and Biological Chemistry.” (Lecture IT.) 

Historical Society, 7, South-square, Gray’s Inn, 
W.C., 5 p.m. Professor A. F. Pollard, “The 
Authenticity of the Journals of the Lords and 
Commons.” 

Engineers, Junior Institution of (North-Western 
Section), 26, Corporation - street, Manchester, 
7.45 p.m. Mr. T. R. Schofield, ‘‘ Patvern-making.” 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlington House, W., 8 p.m. 

Medicine, Royal Society of, 1, Wimpole-street W., 
4p.m. Section of Dermatology. 1. Annual General 
Meeting. 2. ‘*Cases of Mycosis Fungoides.” 
3. Dr. J. H. Sequeira, ‘On Mycosis Fungoides.” 
8.30 p.m. Section of Neurology. 1. Annual 
General Meeting. 2. Dr. Ivor J. Davies, ‘‘ The 
Senghenydd Explosion from a Medical Stand- 
point.” 


FRIDAY, MAY 22...Royal Institution, Albemarle-street, W., 
9p.m. Mr. R. Mond, “The Mortuary Chapels of 
the Theban Nobles.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W. Discussion on “The Neglected Steam-car.’’ 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 5 p.m. 

Medicine, Royal Society of, 1, Wimpole-street, W., 
4.30 p.m. Section for the Study of Disease in 
Children. 1. Annual General Meeting. 2. Dr. F. 
Parkes Weber, ‘“ A Familial Case of Spleno- 
megalic Anemia with Infantilism.” 3. Major R. 
McCarrison, ‘‘ Nervous Cretinism.” 

5.30 p.m. Section of Anesthetics. Annual General 


Meeting. 
8.80 p.m. Section of Epidemiology and State 
Medicine. 1. Annual General Meeting. 2. Lieut. - 


Colonel Wilkinson, ‘Tuberculosis in India.” 


SATURDAY, MAY 23...Royal Institution, Albemarle-street, 
W.,3p.m. Professor J. W. Gregory, ‘ Fiords and 
their Orgin.” (Lecture I.) 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Balneology and Climatology. (Pro- 
vincial Meeting at Leamington.) Annual General 
Meeting. 
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NOTICES. 


NEXT WEEK. 

Tugspay, May 26th, at 4.30 pm. (Cobb 
Lecture.) H. PLUNKET GREENE, ‘‘ The Singing 
of Songs, Old and New.” (Lecture IIJ.—Modern 
Songs.) 


INDIAN SECTION COMMITTEE. 


A meeting of the Committee of the Indian 
Section was held on Wednesday afternoon, the 
18th inst. Present :— 


Sir Steuart Colvin Bayley, G.C.S.I., C.I.E. (in 
the chair), Colonel Sir Thomas H. Holdich, R.E., 
K.C.M.G., K.C.I.E., C.B., D.Sc. (Chairman of the 
Council), Sir Arundel T. Arundel, K.C.S.I., Sir 
M. M. Bhownaggree, K.C.LE., Sir George Bird- 
wood, K.C.LE.,, C.S.I., LL.D., M.D., Right Hon. 
Sir Henry Mortimer Durand, G.C.M.G., K.C.8.L, 
K.C.I.E., Mr. James Fairbairn Finlay, C.S.I., I.C.S., 
(retired), Sir Krishna Govinda Gupta, K.C.S.I., 
Sir James John Digges La Touche, K.C.S.I., Sir 
Frederic S. P. Lely, K.C.I.E., ©.8.1., Colonel 
Charles Edward Yate, C.S.I., C.M.G., M.P., with 
Mr. S. Digby, C.I.E. (Secretary of the Section). 


. COBB LECTURE. 

On Tuesday afternoon, May 19th, Mr. H. 
PLUNKET GREENE delivered the second lecture 
of his course on “The Singing of Songs, Old 
and New.” 


The lectures will be published in the Journal 
during the summer recess. 


INDIAN SECTION. 

Thursday afternoon, May 21st; Sir J. ATHEL- 
STANE Barings, C.S.I., in the chair. A paper on 
“The Indian Census of 1911. Ethnography 
and Occupations ° was read by Mr. E. A. GAIT, 
C.8.I., C.I.E.. Member of the Executive 
Council, Bihar and Orissa, i 

The paper and discussion will be published 
in a subsequent number of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


TWENTY-FIRST ORDINARY MEETING. 


Wednesday, May 20th, 1914; Sır Jonn WoLFE- 
Barry, K.C.B., LL.D., F.R.S., M.Inst.C.E., 
Vice-President of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Greaves, R. Hathorn, M.Inst.M.M., Villa Privat, 

Gezira, Cairo, Egypt. 

King, Merton, British Residency, Vila, 

Hebrides. 

Middenway, Arthur, Suva, Fiji. 


Moorhouse, Frederick L., 
Huddersfield. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Bachert, Augustus Ellsworth, M.Am.Soc.C.E., 
1260 Lincoln-avenue, Tyrone, Blair County, 
Pennsylvania, U.S.A. : 

Bavin, Rev. Francis, Bavinton, Stony-hill P.O., 
Jamaica, British West Indies. 

Beaufort, John William, Berryfield, Solihull, 
Warwickshire. 

Donnithorne, Arthur Arundel, Highgrove, Ash- 
burton, South Devon. 

Foster, John Thompsett, Glenthorne, Maldon-road, 
Wallington. 

Paynter, Walter A., M.A., Silvermead, Knowle 
Green, Staines, Middlesex. 

Peirson, Charles Lawrence, 191, Commonwealth- 
avenue, Boston, Massachusetts, U.S.A. 


New 


37, Grasmere-road, 


THE CHAIRMAN said he was sure the members 
would very greatly regret that the writer of the 
paper was prevented by illness from attending the 
meeting and reading his paper on a subject in 
which, from his former association with the 
question, he took the greatest interest. In his 
absence the Society had been fortunate enough 
to secure the services of Mr. James M. Dobson, the 
author’s partner, and a member of the Council of 
the Institution of Civil Engineers, to read the paper. 
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The paper read was— i 


THE CHANNEL TUNNEL AND 
ITS EARLY HISTORY. 


By Joun Crarke Hawxsuaw, M.A., 
Past President Inst.C.E. 


Now that the Channel Tunnel question is again 
before the country, I feel that it may be of 
interest to others if I set down some of my 
recollections of the work which was done, some 
fifty years ago, to find out whether the natural 
conditions to be met with in making a tunnel 
were such as to warrant the work being begun. 

No one who has any correct knowledge of the 
facts can deny that the most useful and practical 
work to that end was first begun and carried 
through to a satisfactory end by miy father, 
the late Sir John Hawkshaw. 

Before he undertook the work, suggestions had 
been made and lines for tunnels had been laid 
down, but these were all based on conjecture, 
for no one could say through what material such 

tunnels would pass beneath the sea, and without 
that knowledge the opinion of an engineer as 
to the prospects of success in carrying through 
such a work would be of little value, and any 
estimate of the cost would be worthless. 

I am the only one now remaining of those who 
were intimately associated with my father in 
the systematic investigation which he began in 
the year 1865, and which, when it was concluded, 
led to the formation of the Channel Tunnel 
Company, of which Lord Richard Grosvenor 
was the chairman. I attended meetings in this 
country and in France, was present at all the 
trials of machinery for excavating and trans- 
porting the chalk, and took part in the calcu- 
lations, more especially in those for the difficult 
question of ventilation, which my father left to 
me to work out. -I had had much practical 
experience in tunnel work. For five years I 
spent some days every fortnight in going through 
the Severn Tunnel works—a submarine tunnel 
four and a quarter miles long—and I discussed 
every detail of this work with my old friend, the 
late Mr. Thomas Andrew Walker, the contractor. 
I was also familiar with the work on the Brighton 
intercepting sewer—a work of my father’s— 
which tested beyond all others our power to 
deal with water in the chalk. 

I have given time to the study of geology 
since I was a boy, and know the chalk cliffs well 
in France, and from Dover to Folkestone, where 
I have worked witha pick and shovel collecting 
fossils with Griffiths, formerly a well-known 
dealer in them at Folkestone. - 
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I hope you will pardon these personal 
remarks, but it is well my hearers should know 
that I do not come before them without some 
experience of the subject of which I treat. 

It was M. Thomé de Gamond who first, by 
long and patient study of the geology of the 
Straits, tried to show that a submarine tunnel 
could be made between England and France. 
This careful study was the first step taken in 
the right direction. Unfortunately he gave no 
attention, as my father did, to the question of 
what was the most favourable stratum for tunnel- 
ling operations—the chalk. He seems to have 
assumed that the chalk was denuded in the 
Channel, and so he occupied himself solely with 
a careful survey of the oolitic strata west of 
Dover. These beds could be well studied in 
France in the neighbourhood of the Straits, 
and he obtained some fragments of rock from 
the summit of the Varne shoal, which he 
correlated with the beds near the French coast- 
Unfortunately the oolitic beds do not appear on 
the English coast, and he had to go as far as 
Oxfordshire to study them in England. He 
assumed their position under the Channel from 
his observations made in Oxfordshire and in 
France, checked to some extent by his frag- 
ments from the Varne. It is obvious that any 
section under the Channel formed on such data 
must be purely conjectural, and no one knew 
this better, or was more ready to acknowledge 
it, than M. Thomé de Gamond, who relied on 
future borings being taken. He laid down his 
line of tunnel from Eastwear Bay, east of 
Folkestone, to Cape Grisnez, hoping to keep in 
certain beds in the oolite under the sea. He 
proposed to make some thirteen islands in the 
Channel, so as to begin the tunnel at many 
points by sinking shafts in them. 

After my father’s inquiry was completed, 
M. Thomé de Gamond abandoned his own plan 
and became a member of the committee which 
adopted my father’s. 

Sir Francis Fox lately stated at a public 
meeting that Stephenson, Locke, and Brunel 
approved of M. Thomé de Gamond’s line. If they 
did so without very wide qualification, they, for 
once, forgot that caution which is inseparable 
from all engineering eminence, and gave an 
opinion with an insufficient knowledge of facts. 
Neither M. Thomé de Gamond nor anyone else 
could at that time tell what material would 
have to be tunnelled through in the line he 
chose. That being the case, any opinion as to 
the practicability of such a tunnel could be of 
little worth, and no estimate of cost could have 
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any approach to accuracy. Other engineers 
followed M. Thomé de Gamond: Mr. Brunlees 
and Mr. Low were advocates for a Channel 
Tunnel, but they had no more detailed know- 
ledge of the facts than M. Thomé de Gamond, 
if as much, though they had more practical 
knowledge of work underground, Mr. Low 
being a mining engineer. 

For some years before 1865 Sir John Hawk- 
Shaw had been considering the practicability 
of a tunnel under the Channel, but with his 
sound common-sense, and with a modesty for 
which all who knew him would give him credit, 
he did not in any way try to influence public 
Opinion, knowing that the facts to hand were 
quite insufficient to warrant any proper opinion 
as to the absence of risk of failure. 

In 1865 he began, at his own expense, a private 
inquiry untrammelled by promoters or asso- 
ciates, to acquire as accurate knowledge as was 
possible of the nature of the material under the 
sea. A knowledge of this was the key to the 
problem. ‘The facts which he collected, after 
several years’ work, as to the nature of the bed 
of the Channel and what lay beneath it, not 
only enabled him to form an opinion himself, 
but they first gave the Channel Tunnel question 
a solid basis. From that time on, the possibilities 
of making a Channel Tunnel and its probable 
cost could be profitably discussed by practical 
engineers. 

I will now proceed to describe the nature of 
- the inquiry which Sir John Hawkshaw thought 
necessary before venturing to give an opinion. 

First, it was necessary to know in detail the 
kind of material to be met with on the English 
and French shores of the Channel. 

The geology of the coasts was fairly well 
known, but it was necessary to study the strata 
also from an engineering point of view — to 
make sure that identical beds were found on 
the two sides of the Channel, to note what 
facilities the strata offered for tunnelling work, 
and the risk to which they would give rise if 
they allowed of a too free passage of water. 

Early in 1865 Sir John obtained the services 
of Mr. Hartsinck Day, who, besides being a 
competent geologist, had also a SOPIE of 
surveying. 

Mr. Day’s attention was dissed principally 
to the cretaceous beds which Sir John’s large 
experience in tunnel work led him to choose as 
the most promising material through which to 
tunnel. 

Mr. Day spent several months, in 1865, in 
examining and surveying the cretaceous and 
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adjacent beds on the coast in England and 
France, and prepared a geological map showing 
their position on both sides of the Channel, 
and he also made a map based on conjecture 


.a8 to the position of the beds under the sea. 


(See plan.) 

A glance at a map of the Channel will 
show that the narrowest part lies between the 
Foreland (near Dover) and Sangatte. A tunnel 
between those places would be the shortest that 
could be made, but could it he kept wholly in 
the chalk ? 

The cliffs of the Foreland were chalk, but to 
what depth did it extend? Chalk was not 
visible at Sangatte. At what depth was it to 
be found, and what was its thickness? To. 
answer these questions Sir John’ Hawkshaw 
determined to bore through the chalk on the 
English and French coasts. The well-known 
contractors, Mr. Thomas Brassey and Mr. George 
Wythes, and Mr. Easton, who had done much 
work in the chalk in search of water for town 
supplies, were interested in my father’s inquiry, 
and offered to share the cost of these deep 
borings, which in those days were more costly 
to carry out than they would be now. The 
points selected for the borings wereSt. Margaret’s 
Bay in England, distant four miles east of Dover 
and about eight miles east of the outcrop of the 
lowest beds of chalk on the coast, and Ferme 
Mouron in France, two and a half miles west of 
Calais and four miles east of the outcrop of the 
same beds on the French ’coast. 

. These borings showed’ that the thickness 
of the lower chalk does not diminish to any 
extent as we follow it to the eastward along the 
coast. 

That the chalk extended under the Channel 
no one now doubted. 

- The all-important and last remaining point 
to be settled was, would the chalk be found in 
the Channel on the surface, or at some depth 
below it covered by superficial deposits? To 
ascertain this and check Mr. Day’s conjectural 
plan of the geology of the sea-bed, Sir John 
employed Mr. H. M. Brunel; one of his pupils, 
who was still at work in his office. In the years 
1865 and 1866 Mr. Brunel carried out a marine 
survey from a small steamer hired for. the 
purpose, taking advantage of any favourable 
weather by day or by night. The position of 
each sounding made at night was fixed by 
taking angles from the stars. The greatest 
credit is due to Mr. Brunel for the careful way 
in which he did this survey, and the accuracy 
with which he worked out the observations 
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fixing his positions. He, soon found out that 
bare chalk was exposed on the bed of the Channel. 
An ingenious form of sounding-lead was devised. 
Round a piece of wrought-iron pipe a heavy 
sounding-lead was cast. 
a sharp chisel edge on the lower end projecting 
some way out below the bottom of the sounding- 
lead, was driven by the descending weight into 
the sea-bed, and brought up a small cylinder 
of chalk or gault clay, often some inches in 
length. 

As the lower beds of chalk differ in appearance 
and composition from the upper beds, and more 
markedly from the gault clay and upper green- 
sand, it was possible to map the position of the 
chalk on the bed of the sea, and, to some extent, 
its line of junction with the underlying beds 
of gault and greensand to the westward. It 

‘was found that the outcrop of the gault lay 
further to the west than Mr. Day had shown. 

By 1867 Sir John had got all the information 
he thought necessary, and he prepared plans 
for an Anglo-French committee, in conjunction 
with Mr. Brunlees, Mr. Low, and M. Thomé 
de Gamond, showing a tunnel through the 
chalk from St. Margaret’s Bay in England, to 
Ferme Mouron in France. 

In 1868 the Anglo-French committee applied 
for a concession from the French Government. 
This led to a long correspondence between the 
two Governments. 

After four years’ existence as a committee, 
the English Channel Tunnel Company was in- 
corporated in 1872. This originated the French 
company, and my father supplied the plans on 
which their concession was obtained in 1875. 
By it they were bound to spend £80,000 in 
preparatory works of all sorts, such as investiga- 
tions, pits, galleries, borings, etc. The conduct 
of these operations was entrusted to Mr. 
Lavalley, so well known in connection with the 
Suez Canal works. The geological work was 
assigned to MM. Potier and Lapparent, mining 
engineers and able geologists, and they were 
assisted by M. Larrouse, hydrographer to the 
French Navy. They began by repeating, and 
extending on a more elaborate scale, the marine 
survey made ten years before by Sir John 
Hawkshaw. Using a sounding apparatus of 
the kind already mentioned, they succeeded in 
bringing up a great number of specimens of the 
rocks forming the sea-bed. These soundings 
confirmed, in all material points, Brunel’s survey 
made ten years before. Furthermore, owing to 
the great number of soundings that were taken, 
and to the number of specimens from the 
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bottom that could be identified, it became 
possible to plot with some accuracy the junction 
of the lower chalk and gault from shore to shore, 
except for a short distance where these beds 
pass beneath the sands of the Varne. A second 
boring was made at Sangatte, and the results 
of this work—done in 1875—76—were published 
in 1875-7 in the form of reports, with maps and 
sections. 

The researches by the French company 
brought no very novel facts to light, such as to 
disturb the main conclusions which had been 
already arrived at in this country as the result 
of my father’s work, but they made our 
knowledge more definite in several particulars. 
Mr. Topley, of the Geological Survey of England, 
reported to the Channel Tunnel Company in 
1878, and advised that the outcrops of the gault, 
as shown by the French engineers, might be 
taken, for all practical purposes, as accurate. 

In the year 1882 the Channel Tunnel Company 
sought to obtain Parliamentary powers, and 
deposited plans showing the line of railway on 
the English side to join a tunnel from Fan Hole 
to Sangatte 20°8 miles long under the sea. (See 
plan.) This tunnel ended in Dover, just behind 
the Castle, with the mouth of the tunnel facing 
the fort, the guns of which could be pointed into 
it. It appeared to me that this was a very safe 
place for the tunnel to enter England, but the 
military authorities thought otherwise. Before 
the plan was deposited it was submitted to them, 
and the War Office appointed some of its 
officers to visit Dover and approve or not the 
proposed exit of the tunnel. For some reason 
my father was unable to be preserit, and I had 
to act as guide to the deputation. I only 
remember two of them—Sir Archibald Alison 
and SirAndrew Clarke. Iwas much disappointed 
when the outlet was condemned, and I well 
remember Sir Andrew Clarke saying it would be 
contrary to all precedent to have an opening 
from without inside a fortress. I had to set to 
work at once to find another outlet, which I 
fortunately did in the valley of the Dour, not far 
above Dover, so that little was added to the 
length of the tunnel. A new survey was made, 
and a Parliamentary plan was deposited with 
the new outlet. 

In the same year (1882) the South-Eastern 
Railway Company sought for Parliamentary 
powers. The chairman of the South-Eastern 
Railway Company had determined that the 
Channel Tunnel should be a South-Eastern 
affair. To this my father, who was consulting 
engineer to that company, had strongly objected. 
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He thought a Channel Tunnel ought not to be 
a one-company affair, and so strongly demurred 
to the course taken by the railway company 
that he withdrew from the post he had held for 
so many years as their consulting engineer. 
The plan put forward by the Channel Tunnel 
Company was a complete scheme, while that 
put forward by the South-Eastern Railway 


Company was anything but complete. If Sir - 


Edward Watkin, the chairman, had a definite 
proposal he did not disclose it. The railway 
company were tunnelling in the grey chalk at 
Shakespeare Cliff, but in what direction the 
tunnel would go or how it was proposed to 
drain or ventilate it, no one knew. 

On the other hand, every detail for the com- 
pletion of the Channel Tunnel Company’s work 
had been considered. Their tunnel was to go 
in a straight line between Fan Hole and Sangatte, 
with an exit near Dover, where a junction could 
be made with the railways of the South-Eastern 
and Chatham and Dover companies. It was to 
be provided with drainage headings to drain the 
tunnel by gravitation from the highest point in 
the centre of the Channel to pumping shafts on 
the two shores, the positions of which were 
fixed. 

Artificial ventilation was to be provided so 
that the tunnel could be worked by locomotives, 
which was at that time the only practical way 
of dealing with the traffic. 

I have just read an article in the Revue de Deux 
Mondes by M. Sartiaux, which seems to indicate 
that it is now proposed again to put forward the 
line prepared by Sir E. Watkin from Shakespeare 
Cliff, and to endeavour to keep the tunnel in 
the lowest beds of the chalk, not in a straight 
line or with regular gradients, but following the 
grey chalk in all its sinuosities. A drainage 
heading is to be made on a line fixed provision- 
ally, but which may be varied by the knowledge 
of the strata gained from weekly borings, which 
will also determine the direction of the main 
tunnels, and consequently their length and cost. 
The drainage heading will meet the main 
tunnels at a point near the middle of the Straits, 
from which the main tunnels will rise, and the 
drainage heading will fall towards the shore. 
They will also diverge from this point so as to 
keep in the same bed of chalk, which is deeper 
down as we go up the Channel. Cross adits will 
be driven -from the drainage heading to the 
main tunnels as their direction is determined by 
the borings. 

Now the making of numerous borings is what 
a hydraulic engineer would do if he wanted to 
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strike fissures in the chalk to get a water supply. 
The more borings made the more water he would 
hope to get, and would most likely not be dis- 
appointed. 

The grey chalk is not free from water, as we 
know it on land, and to a certain extent under 
the sea. I saw many small runs of water in the 
French works, to which I shall refer later on. 

In my early engineering work I had some 
experience of the evil results of borings on works 
in progress close on fifty years ago. I was in 
charge of the construction of the Albert Dock, 
which was being made for the Hull Dock Com- 
pany. We had to build a long lock 80 ft. wide, 
on what appeared to be a perfect foundation 
of about 40 ft. of boulder clay, nearly as hard as 
rock, and quiteimpervious to water. When the 
excavations for the lock had nearly reached their 
ultimate level we were suddenly drowned out 
one night by an outburst of water in the ex- 
cavation. Where the water came from it was 
impossible to say. More pumps were put up 
and the area excavated was divided into many 
small compartments by sheet piling. In the 
meantime the ground settled in and around the 
excavation, showing that the water was bringing 
up material from below. In time we were able 
to free some of the compartments from water. 
In one of them, on a clean surface of dark 
boulder clay, I saw a small hole about 2ins. in 
diameter full of small grains of white chalk and 
sand. It was evidently a bore hole, one of 
many which had been made by rival promoters 
before the Bill for the dock was passed. In the 
night a jet of water burst up through the bore 
hole, bringing with it large quantities of clean 
yellow sand from a bed on the surface of the 
chalk. This we proved by making a fresh 
boring through the boulder clay to the chalk. 
More than one of these borings was no doubt 
discharging water into the works, and the site 
had to be abandoned and the dock made shorter 
to provide a new site for the lock. This incident 
shows what trouble a few 2-in. borings may 
bring about in the neighbourhood of water- 
bearing strata. 

No doubt extraordinary precautions would 
be taken in making the proposed borings re- 
ferred to by M. Sartiaux. Butto make a number 
of borings beneath the sea is to take quite an 
uncalled for risk. If control of one boring in 
a tunnel were lost, and the sea-water tapped, 
the work might have to be abandoned. 

Where the chalk is 500 ft. thick to the east 
of the outcrop, no borings outside the finished 
work would be necessary, and with six miles 
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Jess of tunnels to make the risk of meeting 
water would diminish. 

In settling the line for the tunnel we have to 
consider on what line will an error in our geo- 
logical calculations be of least moment in ‘our 
tunnelling operations. The French company’s 
marine and geological survey was made with 
care and precautions such as were probably 
never before taken. 
the surface of the sea-bottom the reports and 
accompanying plans and sections probably tell 
us a true story on which we may rely. But 
when we pass from the surface of the sea-bed to 
the strata beneath we go from facts to conjec- 
tures. A longitudinal section down the centre 
of the Channel shows the chalk from where 
it begins, at the outcrop of the gault, dipping at 
first rapidly beneath the sea, the dip gradually 
diminishing as we go eastwards. Now the part 
of the section in which error is most likely to be 
found is in the curve which denotes the base 
of the chalk near the outcrop. For the curve 
showing the base of the chalk depends not only 
on the position of the line on the map, which 
shows the junction of the chalk and the gault, 
which is probably in the main correctly plotted, 
but also onthe line which shows the junction of 
the two lowest beds of chalk of the French geolo- 
gists {Craie de Rouen and Craie de Moyenne). 
It would be very rash to take this last line as 
other than approximate ; yet all it could tell us, 
if it were correctly plotted, would be the dip of 
the base of the chalk close to the sea-bed ; and 
even to get at that we should have to assume 
the thickness of the Craie de Rouen from its 
ascertained thickness on the two coasts. Of the 
dip a short distance below the sea-bed we really 
know nothing, and the curve indicating it, must 
be imaginary. If the tunnel is to follow the 
lower beds of chalk it will have to be near this 
curved line, and any variations in the curve will 
necessitate deviations in the line of the tunnel, 
so that its length might be largely increased. 
This continual deviation would add largely to 
the difficulties of construction. Again, the 
lower the beds in which the tunnel is placed, 
and the nearer to the outcrop of those beds, the 
greater will be the risk of water finding its way 
along the planes of bedding from the outcrop. 

The uncertainty which the French engineers 
recognise in the position of the beds at the 
outcrop is shown by the tentative manner in 
which they propose to feel their way through 
them by making numerous borings during the 
progress of the work. 

_ As we pass from the outcrop of the chalk and 
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the gault in an easterly direction along the 
Channel, the chalk increases in thickness. On 
the Fan Hole-Sangatte line it is 480 ft. thick, 
double the thickness it is on the Shakespeare 
Cliff line. This was conclusively proved by the 
borings made by my father. An error which 
would necessitate a considerable deviation in 
the Shakespeare Cliff line of tunnel would not 
affect that on the Fan Hole-Sangatte line, 
where there is the ample margin for error of 
250 vertical feet. 

Theonly reason which has been given for taking 
the tunnel under the shore line to the west of 
Dover is, that by so doing it is supposed that it 
can be made wholly in the lowest or grey beds 
of chalk. It is asserted that no water, or very 
little, will be found in'these lower beds. Now 
what are the facts ? ‘We are told that little 
water was found in the heading from Shake- 
speare Cliff. I cannot speak from personal 
knowledge as I did not visit that work. In the 
headings driven at Sangatte, in the corresponding 
beds in France, water was met with flowing 
from fissures at the sides and bottom, and not 
confined to one place, but throughout the 
headings. The quantity which I saw was not 
large —the largest spring, perhaps, thirty 
gallons a minute—but it was enough to prove 
that those beds are not impermeable. 

I do not attach much value to deductions as 
to the probable conditions of the beds below 
sea-level made from observed conditions above 
the sea-level, for the constant movement of the 
land waters, from the highest levels to the 
points where they are discharged into the sea, 
must produce well-defined drainage channels 
underground, which need not necessarily exist 
at greater depths where there may be no such 
rapid circulation. 

- Still, as much has been made, especially by 
the French engineers, of evidence derived from 
observations in the zones from which water is 
discharged on land, I will give a few facts 
relating to them. In France water may be 
seen to flowin many places from the lower beds 
of chalk, where they appear in the cliffs between. 
Escalles and St. Pot. I saw water flowing at 
the very junction of the lowest beds and the 
greensand. There are some large springs near 
Escalles, which on the section accompanying 
the French report (1877) are shown at about 
60 ft. above the upper greensand. The section 
shows Lydden Spout in England on the same 
horizon, but that copious and well-known 
spring, on the coast between Folkestone and 
Dover, issues at the top of the so-called “cast 
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bed,” about 32 ft. above the upper greensand, 
or 46 ft. above the gault. Therefore, if this 
evidence is worth anything it shows that, on 
the French side, water might be met with largely 
60 ft. above the greensand, and on the English 
side at only 32 ft. aboveit. Thus, if the evidence 
irom the permeability of the strata on land 
proves anything, it is that a tunnel driven in 
the lowest beds of chalk must come very near 
a bed from which large springs are discharged 
on land, and that it would probably have to pass 
into this bed. 

It has not only been asserted that very little 
or no water will be met with in the lowest beds 
of chalk, but also that so much will be met with 
in the higher beds as to make it impracticable 
to tunnel through them. Large numbers of wells 
have been sunk all over the country, and other 
excavations have been made at all depths and 
in all parts of the chalk formation, for the 
purpose of obtaining water, and our knowledge 
of the mode in, which water occurs in that 
formation is fairly complete. 

The following are, I believe, well-established 
facts on the subject in question :— 

Solid chalk absorbs a large amount of water, 
but it parts with it with extreme slowness, so 
that it cannot be said to be truly permeable. 
It is only from the fissures which traverse chalk 
formation and from cavities found along its 
planes of stratification that water can be ob- 
tained. At a variable depth below the surface 
of the land the body of the chalk is saturated, 
and such. fissures or. cavities as may occur there 
are full of water, not stationary, but slowly 
flowing from the higher ground inland towards 
the river valleys and sea-shore, where the water 
can find an outlet. Thus, thereis a circulation 
of water underground just as there is above 
ground in other less porous formations. More- 
over, as the streams and watercourses on the 
surface are independent of one another, so are 
the underground channels in the chalk. 

If in excavating the chalk a fissure is cut 
across, a certain supply of water may be 
“obtained ; if a second fissure is cut through, a : 
farther supply may be obtained ; and generally 
it will be found that, if water is pumped from 
-- one ‘fisstire, it does -not immediately diminish 
the flow from adjoining fissures, and in like - 
manner, if the flow of water from one fissure is 
checked, it does not necessarily increase the 


- -flow from those adjoining. --In course of time- 


lowering the water level at any fissure will 
affeet the supply to adjoining fissures, inasmuch : 


as all draw their supply from the same saturated main sewer is more than seven miles long. 
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mass of chalk; ‘but as a consequence of the 
slowness with which chalk gives up its water, 
unless there is direct communication between 
two fissures, operations at one do not generally 
affect the others. Now this property of the chalk 
is of the greatest importance in carrying out- 
engineering works which require excavations to 
be made through the water-bearing levels in it, 
for it enables the engineer to deal with the water 
in detail. Fissure after fissure may be cut 
through as long as the water flowing from them 
leaves a sufficient margin of unused pumping 
power; as soon as the yield of water becomes 
so great as to diminish that margin unduly, 
some of the fissures may be “blocked up with 
temporary or permanent work. Thus it will be 
seen that, in tunnelling through the chalk, a 
very large volume of water might be dealt 
with if it entered the work by separate channels. 
A very large body of water entering at one point 
might give trouble, and I shall accordingly select 
some facts from the very large number available 
to show that from no one area of chalk, even of 
considerable extent, much less from one fissure, 
has a supply of water been derived larger than 
could be easily dealt with, or which at all 
approaches the volumes which have been dealt 
with on works completed or now in progress. 

At Goldstone Bottom, one of the pumping 
stations of the Brighton Waterworks, a greater 
quantity of water was obtained than at any other 


` locality known to me when I dealt with this 


question in a paper read at a meeting of the 
British Association at Southampton in 1882. 
Mr. Easton, the best authority on this subject, 
kindly furnished me with some particulars at 
the time respecting these works. There were 
engines at Goldstone Bottom capable of raising 
300,000 gallons an hour, or 5,000 gallons a minute ; 
but it was necessary to make a length of 1,800 it. 
of tunnels to obtain the required supply. These 
were at right angles to the fissures, which there, 
as is so often the case, were at right angles 
to the shore line. At Lewes Road, another 
Brighton pumping station, it was necessary to 
drive 2,400 ft...of tunnels':to supply’ pumps 
capable, of lifting 280,000 gallons an hour. Mr. 
Easton.then told me, and this is the important 
point, that the water in those tunnels was under 
complete control, so that any one of-them 
could be laid dry-at-any time of the year. 
A-work-whieh tested to the fullest our power 
to tunnel through the wettest parts of the chalk 
was the Brighton interceptitig sewer, for which 
Sir John Hawkshaw was the engineer. The 
The 
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outfall is placed on the coast about four miles to 
the east of Brighton, and throughout a distance 
of four and a half miles a tunnel from 9 ft. to 
10 ft. in diameter was excavated in the upper 
chalk along the base of the cliff, and close to 
the shore. Being below high-water level, it 
cut through all the fissures which discharge the 
drainage of a large tract of inland chalk country. 
Large fissures were cut through, which I had 
frequent opportunities of inspecting, and, more- 
over, of seeing the permanent work successfully 
carried across them. The greatest quantity of 
water pumped at one time was 10,000 gallons 
a minute, or 600,000 an hour. Many other 
examples might be given, some of much later 
date, but none so striking as the above. It may 
be urged that, by going below the levels reached 
by the above works, more water would have been 
found; but that by no means follows. The 
Brighton sewer works must have intercepted 
most of the land drainage; by going deeper 
some water stored in cavities below sea-level 
might have been pumped. But the supply 
depends, not on the quantity stored, but the 
rate at which the fissures can deliver it, and 
the rate at which the chalk can supply the 
fissures, which we know is extremely slow. 

Fissures there are, or there have been, at 
all depths, but as the circulation is not so 
rapid in the deeper ones, they are more liable 
to be choked by sedimentary and crystalline 
deposits. Deep mines are often very dry 
ones. 

As an example of the water supply obtained 
from deep down in the chalk, we may take the 
supply drawn from the London basin. Below 
London we have a great thickness of both the 
upper and lower chalk, amounting together to 
more than 600ft. in places. As this chalk, 
so far as we know, rests in a basin of gault clay, 
and rises in continuous beds to form the high 
ground to the north and south of the London 
basin, it is in the best position to be saturated 
with water, and such was the condition before 
it was made use of as a source of water supply 
for, London and its neighbourhood: As the 
supply from the shallow wells made in the 
tertiary beds became exhausted, deeper wells 
were sunk into the chalk beneath, and water 
was obtained in plenty. But the supply soon 
ceased to be equal to the demand ; the level of 
the water in the chalk was depressed, so that 
wells had to be deepened and new adits made 
to cut new fissures. In 1838 the quantity 
pumped in London was estimated at 6,000,000 
gallons a day; in 1850 the quantity had 
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increased to not more than 12,000,000 gallons 
aday. In the meantime the level of the water 
in the chalk had been depressed in some places 
50 ft. Thus the larger quantity could only be 
obtained at a great depth, and by increasing the 
fall in the fissures delivering the water to the 
pumps. Now this chalk, from which only a 
limited supply could be obtained at a given 
depth over a large area, was connected on all 
sides with an unexhausted reservoir, at a much 
higher level, formed by the saturated masses 
of chalk round the London basin, and yet the 
water level in it was reduced by a comparatively 
small amount of pumping. 

In the Severn Tunnel we pumped 24,000,000 
gallons a day, twice the quantity which, when 
pumped in the London basin, lowered the level 
of the water in the saturated chalk 50 ft. The 
Severn Tunnel is the longest railway tunnel in 
England, in all four and a quarter miles in 
length, and it is the only railway tunnel which 
can claim to be submarine. It passes for 
two and a half miles below a tideway where 
there is a rise of tide of 40 ft. and a depth of 
water of 90 ft.in the deepest part of the channels. 
It passes for a considerable part of its length 
through the triassic red marl, which has many 
points of resemblance to chalk. The marl, 
which lies in horizontal beds, was much fissured, 
and from these fissures, as well as from the 
spaces between the planes of bedding, much 


` water was discharged. For some distance at 


the English end of the submarine part of the 
tunnel there is only 35ft. to 40 ft. of this 
open-jointed red marl above the brickwork of 
the tunnel. Salt water flowed freely into the 
work, and to show how the water channels are 
disconnected, salt and fresh water have in some 
cases flowed from adjoining fissures, and the 
fresh water was allowed to flow for drinking 
purposes through pipes built into the brickwork. 
The largest quantity of water and the largest 
spring were met with in the land portion of 
the tunnel. The spring referred to discharged 
5,000 gallons a minute, and burst suddenly 
into a heading which had been driven for over 
1,000 ft. in millstone grit without meeting with 
any water. If the heading had been driven 
at a level of 10 ft. lower, the spring would have 
been avoided in the heading, but would have 
been met with when it was enlarged to the full 
size of the tunnel. 

From the examples I have given it will be 
seen that engineering works need not be stopped, 
even by large quantities of water, and from 
what we know of the chalk and its water- 
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bearing qualities, there is nothing to show that 
water would be met with in such large quantities 
under the English Channel as to stop tunnelling 
even in the upper chalk with flints. 

As already mentioned, a tunnel from Fan 
Hole to Sangatte would be 20:8 miles long, and 
is practically as short a line as can be well 
obtained. It would be in a straight line, with 
gradients fixed beforehand, running wholly in 
the upper part of the lower chalk without flints, 
with an ample thickness of chalk above and 
below, and no fear of running out of it, as would 
be the case near the outcrop on the Folkestone 
route. Ifit were worth while, the tunnel could 
be made from Fan Hole for three-quarters of 
the distance in the lowest beds of chalk by 
curving the line to the southwards after leaving 
the shore, but it would be one and a half miles 
longer. 

The submarine tunnel on the Shakespeare 
Cliff line would be about three miles longer. 

On the Fan Hole-Sangatte line we know 
almost certainly that we shall have a vertical 
thickness of some 500 ft. of chalk to tunnel 
through, giving about 250 ft. above and almost 
as much below the centre line of the tunnel. 
Along the Folkestone line there cannot be more 
than 250 ft. of chalk, and that thickness is 
uncertain, as the dip of the chalk and greensand 
from its outcrop is purely conjectural; so that 
neither the gradients nor the line of the tunnel 
can be fixed beforehand, and the making of 
it will be risky and tentative from beginning 
to end. 

I hope I have shown the danger of trying to 
feel one’s way with borings, and a serpentine 
tunnel might at any time lead into difficulties. 

There is no difficulty of tunnelling in beds 
even of the upper chalk saturated with water and 
full of open fissures on the land. Why should 
_an engineer be afraid of tunnelling in the upper 
beds of the lower chalk under the sea where 
open fissures are not so likely to be met with ? 
Open fissures will form under the sea as on land, 
if an outlet is provided and time given for drain- 
ing the saturated chalk. The small runs of 
water I saw in the French works in the lower 
chalk could not have existed without open 
fissures extending far enough into the saturated 
chalk to supply the water flowing from them, 
and as the pumping goes on underground closed 
fissures will open out and the discharge of water 
will increase as larger areas of saturated chalk 
are exposed on the sides of the fissures. 

Whatever, therefore, may be urged as to the 
advantage of trying to follow these lowest beds 
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of the chalk near the outcrop on the Shakespeare 
Cliff route in order to avoid water, which at the 
best is an uncertain advantage, would be more 
than outweighed by some very obvious and 
certain disadvantages and even positive dangers 
in attempting to do so. 

The arguments set forth nearly fifty years ago 
for making the Channel Tunnel in the beds of 
chalk hold good to-day. No new facts have 
come to light. Some shafts have been sunk at 
Dover through the chalk to the coal measures. 
In some of these much water was met with, 
in some little, which is what could have been 
foretold from our knowledge of the chalk. 

From other causes the cost of making and ot 
working the tunnel has been reduced. We have 
no longer to provide for the removal of the large 
quantity of carbonic-acid gas which locomotives 
produce. The traffic can be worked electrically. 
In addition to this, our knowledge of tunnelling 
by machines through water-bearing strata has 
been increased by practice in the tunnels made 
under the Thames and for the tube railways. 

Sir John Hawkshaw had satisfied himself as 
an engineer, not only that the tunnel could be 
constructed, but as to its utility as regards trade 
and commerce, and at the inquiry held by the 
Select Committee of the House of Lords and 
Commons in 1883 expressed himself to this 
effect. He was pressed very much by the 
committee to give an opinion as to whether 
the construction of the tunnel would be a 
source of danger to the nation, and while 
asserting that he had considered the tunnel from 
an engineering and commercial point of view, 
he maintained that the question of protection 
or defence was one for the consideration of the 
War Office, who had already, as I have stated, 
appointed some of its officers to visit Dover 
with the object of specially reporting upon the 
position of the entrance and the protection that 
might be considered necessary. Consequently, 
after the report of the Select Committee that 
it was not expedient that Parliamentary sanction 
should be given to a submarine communication 
between England and France the whole question 
was naturally dropped. 

All those who took part in the inquiry I have 
attempted to describe, and in the incidents 
it led to, excepting myself, have passed away. 
Lord Stalbridge, the chairman of the first 
company, who was the first boy I fagged for at 
Westminster School sixty-three years ago; the 
directors of the original Channel Tunnel Com- 
pany, the engineers, my father, Brunlees, Low, 
and Ed. Easton, whose knowledge of working in 
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water-charged chalk was so great; Day and 
Topley, the geologists, and my old friend, H. M. 
Brunel, who did such good work; Bellingham, 
our untiring secretary ; Brunton, whose clever 
machine would have done the tunnelling work ; 
the contractors, Brassey and Wythes; and 
Crampton, who experimented for us on the 
transport of chalk in a fluid state. They are all 
gone; but if a Channel Tunnel is ever made 
their work should not be forgotten, and especially 
my father’s, on whose judgment they all relied. 


Mr. J. Dosson, after reading the paper, said :— 
There arejust a few remarks Ishould like to makein 
connection with the great scheme of the proposed 
Channel Tunnel, which is again before the country. 
As a matter of fact, I was brought up (so far as 
the early part of my professional career was 
concerned) in the very atmosphere of the tunnel 
scheme, having had the privilege of serving the 
last year of my pupilage—1864 and 1865—with 
Sir John Hawkshaw, and for twenty-five years as 
one of his assistant engineers, until I became a 
partner of the firm. I well remember the pre- 
paration of the early sets of plans, each set 
consisting of five. Indeed, there were naturally so 
many sets to make that it seemed at the time as if 
wo had to do with nothing but chalk. The cartoon 
‘was compiled from information supplied by Mr. 
Hartsinck Day to whom Mr. Hawkshaw refers, and 
_is signed, as are the others, by John Hawkshaw, 
James Brunlees, and William Low. The plan 
in the Channel Tunnel Company’s publication of 
December last is an exact production of this plan, 
but without the signatures. “Now I think we are 
much indebted to Mr. Hawkshaw for bringing before 
us ‘the early history of the work done by Sir John 
with regard to this grand enterprise, which we 
all considered was, and would be, the great work 
of his life, for it is not well to forget those who 
have borne the burden and heat of the day, and 
especially the one who was the first practical 
pioneer of this scheme. 

There are just two points in the paper to which 
I should like generally to refer—construction and 
protection. First, as to the construction of the 
tunnel, Mr. Hawkshaw draws attention in his 
paper to Sir John’s,evidence before the Joint 
Committee of the Lords and Commons in 1883, 
when he stated that he had'sdbisfied “himéelf'as an 
engineer that the tunnel could be constructed. 
But upon referring to the minutes of evidence, I 
algo find this statement, made by him—a statement 
which should go a long way to help the Channel 
Tunnel forward to-day: ‘If it is desirable that 
‘the tunnel, should be made, I 
risk my reputation if I am asked to uidertake it 
and to make it.” Now it should be retiiembered - 
that this statement was made in the early days, 
when tunnelling was very different from what it is 
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to-day, and before electrical working was proposed 
or thought of for the railways. Mr. Fell, the Chair- 
man of the House of Commons Committee, to whom 
we are much indebted for all he has done, and is 
doing, towards the furtherance of this great scheme, 
in his valuable paper recently read before this 
Society, drew attention to the fact that in nothing 
has greater progress been made in recent years 
than in tunnel-building, and this is perfectly 
correct. Therefore, if Sir John Hawkshaw, in 
1883, made the statement he did, how much more 
confident, owing to these great changes, would he 
have been to-day in his ability to carry it out. 
From the paper it is, I think, clearly shown that 
one of the great points in Sir John Hawk- 
shaw’s mind was that the tunnel, if built, 
should be in the lower or grey chalk. I am 
sorry to see that the proposed tunnels do not 
follow the line laid down by Sir John Hawkshaw, 
because his line (see “Supplement’’) for the 
most part would pass through a thickness of some 
480 feet of chalk practically in the centre of the 
same, while that laid down by the present 
advising engineers does not appear to secure the 
advantage of so great a depth of grey chalk. 
Second, as to the protection of the tunnel. When 
the question of protecting the tunnel came up 
in 1883, we who were then Sir John’s assistant 
engineers, used to discuss very freely how we 
would get rid of the invaders, and the general 
feeling was that the best way would be to flood 
them all out, and it is certainly interesting to find 
that Sir Francis Fox, in opening the discussion 
on Mr. Fell’s paper, suggests the same method of 
protection. It is true that placing the entrance 
under cover of the guns, or flooding the tunnel, 
one would have considered more than sufficient, 
but this would have meant wholesale slaughter, 
such as would result from a submarine attack. 
Here again we have & proof that as time passes 
things change, for better or for worse — and 
certainly in this case for befter—for to-day 
Mr. Fell has clearly shown us in his paper that 
there will be no need to protect the tunnel either 
by firing or flooding, because the French, to satisfy 
our military authorities, have agreed that the sole 
power-station shall be on the English side. Now, 
what does this mean? Simply that, by moving 
a lever the whole of the power for working the 
traffic can be stopped—temporarily or permanently. 
Much was said at the Joint Committee in 1883 as 
to the national clement, of danger which would 
arise if thé tunhel was “constructed; but surely if 
this is so, only additional pretautions are necessary 
to counteract the danger, as is the case in every 
improvement where. traffic is concerned. To illus- 
trate my meaning, take the London traffic, and let 
us look back, say, fifteen years. ‘We gee the old 
four-wheel cabs, hansoms, and “buses. Now, 
speaking for myself, I was thrown right out once 
from a hansom, and once the hansom was 
overturnéd with me inside. In both instances 
it was found the men were slightly the worse 
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for drink, and it, unfortunately, was not a 
rare thing to find drivers in that condition. 
To-day we go by mechanically-propelled vehicles, 
which carry us atleast twice as fast as the hansoms, 
and in the midst of traffic which is enormously 
increased. Can we expect to do so without in- 
curring extra risk? Yes, we do. But why? 
Because, and no one can fail to observe it who will 
take the trouble to do so, the men who are driving 
the mechanically-propelled vehicles are a totally 
different class—quick-sighted and energetic, and 
men who, as a whole, are first-class drivers, and I 
have never seen one the worse for drink; while 
the efficiency of the police in the control of the 
traffic—always good in the old days—is to-day, 
with this enormously-increased traffic, perfectly 
wonderful. Therefore it is obvious that any 
supposed increased national danger, owing to 
the construction of the Channel Tunnel, can be 
minimised by increased careful supervision, and 
‘if as I have pointed out, by the movement of one 
handle the whole traffic could be stopped tem- 
porarily or permanently, and by the movement of 
another the tunnel could be entirely closed, should 
it be considered necessary, then is it to be supposed 
we cannot depend upon our men doing such a 
small thing as this? Surely even the thought is 
absurd, for if such were the case I think we 
should deserve to be invaded, but may God grant 
this may never occur. 


DISCUSSION. 


THE CHarrman (Sir John Wolfe-Barry), in 
opening the discussion, said he could not help 
thinking it would be recognised that the paper was 
a contribution of very great value, and that it was 
a credit to the Society that it should be contained 
in its Proceedings. It was exceedingly interesting 
to know the history of such great enterprises, and 
it must be a satisfaction to those who were con- 
cerned in the revival of the scheme for the con- 
struction of the Channel Tunnel to be acquainted 
with the investigations carried out by most 
competent people fifty or sixty years ago. Sir 
John Hawkshaw was his engineering master, and 
he could bear witness to his character as never 
being satisfied with anything but the very best 
work, and with obtaining the fullest knowledge 
before he committed himself to any great enter- 
prise. He was naturally interested in what was 


s-gomg on in the office of Sir John Hawkshaw’ 


between 1860 and 1870, but being engaged 
in other directions he was not told off to 
„study the subject in the way that the author and 
Mr. Dobson had done.‘ His connection with the 


investigations was very short, and not altogether - 


pleasant. ` His intimate friend, Brunel, asked him 


to go as a volunteer and help him in taking the « 


soundings from a small tug in the Channel at 
night, which he did. He believed he was never 
sea-Sick to such:an extent as. he was on that 


occasion, and Brunel was equally sick; but with’ 
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the enthusiasm of youth they put such discomforts 
aside, and took the soundings which formed the 
basis of all that was known of the floor of the 
Channel, and which were confirmed so com- 
pletely by the larger surveys subsequently 
undertaken by the French engineers. He thought 
the greatest gratitude was due to his dear friend 
Brunel for the way in which he grappled with a 
subject which was certainly anything but congenial 
when there was a lop on the sea. It was no light 
thing to take a sounding, then to stand on 
the bridge of a rolling tug and take the 


‘angles of stars or light-houses, and this actually 


It was obvious that the 
work at the present time was very much 
easier than it was in 1860. The question of 
ventilation, which was then a bugbsar, had now 
almost disappeared; it was only a flea-bite to what 
it was when it was contemplated that heavy 
passenger and goods traffic should be worked by 
steam through a tunnel twenty-one miles long. 
Electricity had changed that state of affairs for 
the better, and if the construction of the tunnel 
was authorised those who were connected with it - 
would have very different problems before them 
from what the original promoters had in 1860-70. 
Again, political questions were now in a very 
different position, and he hoped the entente cordiale 
which at present existed with France, and 
which was so very valuable to the two countries, 
would always continue. He had always thought 
that even supposing the military dangers were 
considerable, there was a make-weight in favour 
of the tunnel because of the entry of food into 
these islands which would be possible in time 
of war through the tunnel. That might 
perhaps relieve a great anxiety. He did not 
say a tunnel was by any means sufficient for the 
purpose; but it would certainly be a very desirable 
acquisition to the country if, unhappily, it were 
engaged in war with a, maritime Power. He could 
endorse very largely what was said in the paper 
as to the danger of borings, and knew that it was 
one of the most undesirable things to have too 
many of them. Borings, no doubt, were necessary 
in order to localise work, and to obtain informa- 
tion as to stratification; but he thought every 
engineer would admit that the fewer borings 
there were the better, provided the number was 
sufficient for the purpose. Looking back upon 
the history of the Channel Tunnel, everyone would 


went. on every night. 


Yecognise that it must be a credit to Great Britain 


that, fifty or sixty years ago, the enterprise of Sir 
John Hawkshaw and his coadjutors brought the 
practicability of the construction of the tunnel 
out of conjecture into a reasonable amount of 
certainty. 


<- 
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Siz Francis Fox said-it always gave him-preat 
pleasure whenever he dealt with the ‘question of 
the Charinel Tunnel, to acknowledge the splendid 
work which Sir John Hawkshaw carried out in the 
early stages of the- work, and his name -would 
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always be associated with whatever might result 
from their labours, Since the cartoons which 
were exhibited were first made a great deal of 
additional information had been obtained, which 
showed that instead of making the tunnel‘in a 
straight line it would be necessary to introduce 
certain small sinuosities in order to keep the 
tunnel in the middle of the lower or grey 
chalk, With regard to the question of borings, 
when the Mersey Tunnel was constructed it 
was found necessary, in order to give confidence 
to the workmen, to make borings upwards, and 
if it was found that there were 15 feet of 
chalk over their heads the borings were not 
carried further. The danger of a 2-inch bore- 
hole going up into the water could not be seriously 
considered, because when such a boring was made 
it was plugged properly from below, and that 
would be done in the present case. Some very 
remarkable figures had been given of the amount 
of water that was derived from chalk. Fortunately 
that was the case, otherwise London would not 
have its water supply. But it was white chalk 
that gave the water, and it was not intended to 
make the tunnel in white chalk. Where he had 
seen it he knew the grey chalk was impervious 
to a very large extent. Since the original 
proposal was made, modern ideas of tunnel- 
ling had been introduced, such as Mr. Great- 
head’s shield, which enabled very bad ground to 
be passed through. Experience had been gained 
in the Simplon Tunnel, where work was in progress 
for four and a quarter years on twelve and a 
quarter miles of line without any intermediate 
shafts. All kinds of improvements were intro- 
duced, with the result that the death-rate among 
the men was reduced from 800 in the case of the 
St. Gothard Tunnel to fifty in the case of the 
Simplon. Within the last two or three years 
further additional information had been obtained 
as a result of the sinkings for coal in Kent, 
and it was known that they agreed very 
remarkably with the sinkings on the French side. 
The construction of the Western Heights 
Fort had also increased our security against 
invasion and seizure of the tunnel. M. Sartiaux, 
the general manager of the Chemin de fer 
du Nord, who was one of the most able 
engiheers in Europe, had given the matter his 
personal attention, and anything he said he (Sir 
Francis) would stand by. There was no doubt 
that during the glacial or pre-glacial period 
England and France were united and that the 
beds of chalk were continuous, Professor Hull, the 
well-known geologist, having carried out experi- 
ments on the question which proved that state- 
ment. A good deal could be said with regard to 
fissures. The exact alignment of the tunnel would 
have to be very carefully considered, but he was 
not so afraid of fissures as many people were. In 
most cases it was found that the fissures ‘had been 
already filled up during long ages with indurated 
clay, and that the water chiefly obtained in 
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tunnelling work came from fissures under the land 
and not under the sea. So far from there being 
any fear with reference to the protection of the 
tunnel in case of difficulty, he heard a leading 
German celebrity say on a recent occasion that if 
Germany were only a little nearer to England 
they would not hesitate to make a tunnel to this 
country. It was proposed that the mouth of 
the tunnel should be under the direct fire both 
of the fort at Dover Castle and of the Western 
Heights Fort, and also under shell fire from 
any vessel lying in the naval harbour. A 
proposal had also been made that there should 
be a depression on the gradient in the tunnel 
which should be under the control of the com- 
manding officers of both the forts, so that by. 
opening or destroying a sluice a mile of the tunnel 
could at once be flooded with water, when not 
even a rat could get through. In deference to 
certain objections which had been raised, it was 
proposed to put the power-station somewhere near 
Canterbury, with the result that, in order to get 
control of the tunnel, a foreign foe would have 
first of all to seize the naval harbour, Dover 
Castle, and the Western Heights, and do so simul- 
taneously, because if one fort was taken five 
minutes earlier than the other it would leave 
ample time for the remaining one to open the 
sluice; and then they would have to march inland 
fifteen miles and seize the power-station. He could 
not believe that the British nation would submit 
quietly to all that without raising a little finger to 
stop it, and he therefore ventured to think that 
when the military question was carefully con- 
sidered there was very little in it. A leading 
officer recently told him that, while he was against 
the tunnel in the time of Lord Wolseley, things 
were now so totally different that not only was he 
in favour of it but he thought it was a portion of 
the first line of defence for this country, for the 
reason that if war broke out it was quite possible 
that the trade-routes would be interfered with and 
the supply of food cut off. Asa result food would 
rise to such a price that the working-classes might 
compel the Government to make a dishonourable 
peace in order to overcome the difficulty, whereas 
the mere existence of a tunnel would be a great 
national safeguard. 


Mr. ARTHUR FELL, M.P., said that although he 
did not pretend to be an engineer he knew 
sufficient of the subject to be aware that the 
very carefully compiled data in the paper would 
prove a valuable contribution to the Channel 
Tunnel literature. Personally he could only look 
at the matter from a political point of view. He 
believed everyone who had studied the subject 
must see that the provision of better means of 
communication between England and France 
would be of inestimable advantage to the two 
countries. There were old people who said that 
they had got on very wellin the past without it, but 


“nobody could contend that the nation had not 
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benefited by improved means of transit; and if 
this country was to maintain its position in the 
world it must take advantage of every opportunity 
which presented itself in that respect. He believed 
that any estimates that had been made of the 
amount of traffic that was likely to result would 
be found to be far below the reality, in exactly the 
same way that the estimates had proved to be 
incorrect in the case of the Suez Canal and the 
Hudson River Tunnel. He had heard it suggested 
that, in addition to the two tubes in which the 
railway lines would run, a third tube should be 
made available for the sole use of motor traffic, 
and it was confidently stated that it would be so 
largely used that it would be just as profitable as 
the other part of the undertaking. A committee 
had been formed in the House of Commons, 
consisting of 100 members carefully drawn from 
all parties, so that it should be a non-party 
question, and they were all united in using 
their ‘best endeavours to get the scheme carried 
through. Mr. Asquith promised a deputation 
which waited upon him last August that he would 
place the matter before the Imperial Council of 
Defence; and only two days ago he (Mr. Fell) 
asked the Prime Minister in the House when a 
reply might be expected. He knew that in the 
interval that had elapsed since the deputation, the 
Board of Trade, the Admiralty and the War Office 
had been consulted, and Mr. Asquith promised 
that within a very few weeks the report of the 
Defence Committee would be received. They had 
urged on the Prime Minister, and would continue 
to do so, that if the Imperial Defence Committee 
was not unanimous in its opinion, the Government 
must then take the matter into their own hands 
and decide what should be done, and he hoped the 
opinion that would be arrived at would be satis- 
factory to the project. 


Mr. ALEXANDER SIEMENS said that in 1883 he 
was one of the party which inspected the short 
piece of tunnel which had then been constructed. 
Sir William Siemens, who took a great interest in the 
question of the protection of the works, suggested 
a scheme which, like most of his proposals, was 
very original. He contended that the safest plan 
to adopt would be to construct a cave in the chalk 
cliffs, with an opening connecting it with the 
tunnel, the cave containing a big tank of sulphuric 
acid, the tap of which could be opened by electrical 
means from the fort. When the sulphuric acid 
touched the chalk, carbonic acid would be generated, 
the whole tunnel would be filled with it, and thus 
made impassable. Sir William Siemens was asked 
at the time how he would provide against the 
possibility of an enemy seizing both ends of the 
tunnel. In spite of Sir Francis Fox’s idea that 
the power-atation would be fifteen miles inland, 
so that the electrical power could be cut off, the 
enemy could still march his troops through the 
tunnel. It would be possible to supply England 
with food through the tunnel in time of war as 
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long as the other end was in the hands of a friend, 
but if this country fell out with France, or a 
common enemy seized the other end, that great 
advantage would be of no avail. He certainly 
thought with the 1883 school that the scheme was 
far too dangerous to be adopted. 


Mrz. WALTER F. Rerp thought the commercial 
community ought to decide for themselves that 
the tunnel should be constructed, and then tell the 
military authorities that they must defend it in 
the best way they could. Having a very consider- 
able knowledge of explosives he had not the 
slightest hesitation in saying that by their means 
the tunnel could be destroyed at any moment, and 
that any commander who allowed his troops to 
enter the tunnel would be committing an act of 
the very greatest folly. Instead of putting the ex- 
plosives into guns and firing them, why should not 
the explosives be applied direct in the tunnel? 
By means of half a dozen electrical contacts to 
different points in London — perhaps at the 
Admiralty—the tunnel could be blown up from 
London at any desired time. There was not the 
slightest difficulty in rendering the tunnel useless 
to any enemy at any moment. He would prefer, 
however, to look upon the question, not from the 
point of view of defending the country against 
an enemy’s attack, but from the standpoint of 
increasing the facilities of communication between 
friends, It was a very poor entente cordiale when 
we were afraid to shake hands with our neigh- 
bours through a hole. The experience of all 
Continental nations with railways running over 
their frontiers had always been that the traffic 
thus caused made for friendship between the 
nations, and he was quite sure the same result 
would be produced if the Channel Tunnel was 
constructed. So far as the geological question 
was concerned, it was undoubtedly the fact 
that the lower grey chalk was almost imper- 
vious to water. He would not like to tunnel 
in the upper chalk because of the great pressure 
of the water. It must not be forgotten that 
the tunnel would be made at such a depth 
that the water-pressure would be too great for 
a human being to work in a diving suit, for 
instance. There were, therefore, special dangers 
at such a depth that were not met with on land, 
not even in the main sewer at Brighton. It was 
possible to see at many places on the coast, for _ 
instance at Eastbourne, how impervious the grey 
chalk was to water. He desired to corroborate 
what had been said in the paper in regard to 
fissures. The reason for the occurence was that 
when water fell upon a limestone roek of any kind 
the carbonic acid in the rain-water dissolved the 
carbonate of lime, and the limestone was honey- 
combed with cavities formed by the solvent action 
of the rain-water charged with the carbonic acid. 
But when the chalk or limestone of any kind was 
below the level of the sea that solvent action did 
not take place, and he thought, therefore, fissures 
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` would not be found under the sea-level; and that, 
combined with the impervious nature of the grey 
chalk and the quantity of clay which it contained, 
rendered it certain that very little water would be 
found in executing the work. 


MAJOR-GENERAL H. B. JEFFREYS, C.B., thought 
that the author and the speakers who had dealt 
with the question of the protection of the tunnel 
were @ little bit “ off the rails.” Soldiers were not 
afraid of invasion through the tunnel, because 
there were many ways by means of which it could 
be made absolutely safe against attack. The 
danger was something quite different, viz., that as 
the price of peace the control of the tunnel might 
have to be surrendered. Once the tunnel was built 
it was there for always, and that was the danger. 
Great stress had been laid in the past upon this 
country being a sea-girt isle, but once the tunnel 
was built that was not the case. It was perfectly 
true that, at the moment, this country was on the 
greatest terms of friendship with France, and 
everyone hoped they would continue, but political 
alliances were here to-day and gone to-morrow. It 
was not very long ago that the Fashoda incident 
occurred, and it was impossible to say that, in the 
changing kaleidoscope of European politics, this 
country might not, unhappily, be on terms of 
hostility with France at some distant time. Stress 
had been laid on the fact that engineers must be 
thoroughly certain of their ground before carrying 
out their work, andit was equally essential that the 
country should be certain they were on theright line 
before consenting to the construction of the tunnel. 
Supposing the tunnel were constructed, he doubted 
its capacity to help in regard to the supply of food 
in war time. If sixarmy corps of the English army 
were helping the French army on the Continent, 
the tunnel would not be able to convey more than 
the necessary supplies for those troops. The 
French railways would also be engaged in supplying 
their own army, so even if France had any food 
available the railways would be unable to bring 
it to the tunnel for conveyance to England. He 
believed it was the opinion of most practical 
soldiers that no appreciable amount of food would 
come through the tunnel in that way. 


Mr. ALEXANDER SIEMENS, in corroboration of 
the last speaker’s remarks, said he was able to say, 
from practical experience that the supply of part 
of the victualling of six army corps-would take up 
a good deal more than two linés of rails. i 


E 


. THE CHAIRMAN, in proposing a hearty vote of 
thanks to the author for his interesting paper, and 
to Mr. Dobson. for, reading it in his absence, said 
the speakers had gone off the subject of the paper, 
and had embarked on a discussion on military and 
commercial considerations, which the PADOF itself 
carefully avoided. The chief value of the paper 
was that it was an engineering record of most 
admirable work done some fifty years | . BO, 
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which must be of the greatest possible value to 
those who had charge of the engineering work of 
the Channel Tunnel, if it was ever put in hand. 


The resolution of thanks was carried unani- 
mously, and the meating terminated. 


THE INTERNATIONAL’ PRINTING 
EXHIBITION. 


Few exhibitions are as complete and representa- 
tive as the fifth International Printing and Allied 
Trades Exhibition opened last week at the Agri- 
cultural Hall by the Lord Mayor of London. It 
is not a matter of size, though the machinery in 
opération, the appliances, materials, and everything 
associated with the art and trade of printing fill 
the Great Hall, the King Edward Hall, the Gilbey 
Hall, and the extensive galleries. The outstanding 
distinction is the comprehensiveness of the exhibits 
and the way they illustrate all the latest inventions 
and processes in every branch of printing. This 
year sees the centenary of the invention of the 
steam printing-press in 1814, but the exhibition, 
which remains open until May 30th, is, with one 
or two exceptions, not historical. It is concerned 
with the new machinery, methods, and materials 
introduced during the four years since the last 
exhibition in 1910. It is thus of intense interest 
and importance alike to the practical printer and 
to the general public. The extent and the character 
of the exhibition show how numerous and rapid 
are the changes and improvements taking place in 
printing. 

The last year or two, for instance, have brought 
about what almost amounts to a revolution in 
the printing of illustrations, photographs, pictures, 
sketches, etc. It is no long time ago since photo- 
graphs in a daily paper were a rarity. Editors 
to-day regard them as a necessity, and vast strides 
have been taken in the making and printing of 
half-tone blocks. Colour illustrations were formerly 
as rare and crude as they are now frequent and 
artistically refined. Even greater improvements, 
as the outcome of the development of the offset 
printing process and of intaglio photogravure, are 
now in the making, and may be fully studied at 
the exhibition. Scarcely more than experimental 
afew years ago, offset printing has been so developed 
that much work now printed from the rubber 
roller, equals the finest done from the stone. It 
points to the union of lithography and typography 
as one industry, with the advantage of being able to 
print text and colour illustrations simultaneously. 
Among the rotary offset printing-machines shown 
may be mentioned Messrs. George Mann & Co.’s 
new model, the Linotype’s two-revolution press, 
the Voirin Roto, and the flat-bed offset machines 
of Messrs. Ratcliff and Messrs. Furnival. - 

An even more striking development is that of 
intaglio printing. Though invented half a century 
ago, it has within the last year made a sudden 
advance. In the. ordinary. way of printing, the 
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types of the letterpress or the lines and dots of the 
picture-block are raised and upstanding. In in- 
taglio the reverse is the case. That is to say, the 
picture is incised, or rather recessed, into the plate, 
from which the paper accordingly takes up the 
ink instead of being impressed by the raised lines 
of the block or type. By permitting the use of a 
finer screen or mesh of dots, the intaglio method 
gives great softness and beauty of reproduction even 
on inferior paper. It is applicable also to the 
printing of letterpress with the illustrations, and is 
already so used by a leading weekly magazine- 
journal. Great developments must follow the 
extended useof this process. Its most distinguished 
exponents are the Rembrandt Intaglio Company,who 
show some of their unequalled reproductions in 
monochrome of Old Masters and very fine specimens 
of colour intaglio printing. The Rembrandt process 
is a secret one, but Messrs. Hunter show one of 
Bell’s photogravure machines at work. Intaglio 
Patents Ltd. also show specimens of their work, 
and at the same stall are Alexander’s coloured 
photogravures printed ‘by hand, while the Hayes 
multicolour lithographic machine is a new and 
successful adaptation of calico-printing to paper. 
It can be constructed to print as many as six 
colours simultaneously. 

The processes and specimens of colour-printing 
on view are too numerous to mention. They show 
the continuous and steady advance that is being 
made. It is especially satisfactory to note the 
fine colour-work now produced by British printers, 
who in this as in other branches of the industry 
hold their own with, where they do not lead, 
foreign competitors. This applies equally to the 
fine colour-prints of the Menpes Press for books of 
art and travel and to purely commercial work, as 
the more vivid-but excellent advertisement posters 
and cards of the Photochrome Company, one of 
whose productions involves indeed no fewer than 
sixteen printings. Photo-engraving in all its 
branches is shown by many firms, of whom may 
be mentioned the pioneer houses of Swain and of 
Carl Hentschel, while Messrs. André and Sleigh 
exhibit remarkable work in three and four colours. 

Letterpress printing constitutes, of course, the 
major part of the exhibition, and though it 
presents no striking novelty there are many 
features of great interest. The wide range of 
types and above all the improvement in the beauty 
and readability of the founts are phases in the 
modern revival of printing as an art in which the 
way was led—though it is usually forgotten—by 
British printers. For the first time at any 
English exhibition the Associated Typefounders 
take part, and stands of the famous houses of 
Caslon, of Messrs. Stephenson, Blake & Co., and 
Messrs. Miller & Richard worthily maintain their 
high reputations. The King Edward Hall is en- 
tirely occupied by the comprehensive and very 
fine display of Haddon’s, which this year celebrates 
the centenary ofits establishment. Of type-setting 
machines there are fiye on exhibition, The well- 
known Linotype is shown in a new model (publicly 
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exhibited for the first time) especially designed to 
meet the requirements of the book and jobbing 
printer. There are also the latest models of the 
equally well-known Monotype, showing this year 
a duplicating keyboard which enables two different 
sized types to be cast simultaneously. There is 
also the Stringertype which, like the Monotype, 
casts single types as distinct from complete lines. 
A newcomer is the Typograph, to be seen at 
Messrs. Soldan’s stall. Itis a German invention 
casting the line in a single slug, and is apparently 
simple in working, readily adaptable to various 
classes of work, and by reason, of its low price 
within reach of the smaller printer. The fifth 
composing-machine is the Intertype, closely re- 
resembling a model 5 Linotype, with a quickly 
changed magazine. It is an American machine, 
and Messrs. H. W. Caslon are the British agents. 

Printing-presses form a great and varied array. 
At the Hoe stall there is an interesting collection of 
pictures showing the evolution of the modern 
printing-machine and various working parts and 
devices of the gigantic Hoe double octuple press 
of to-day. The Goss Company show a high-speed 
newspaper press, and of the Wharfedale type there 
is the great two-revolution double-cylinder Miehle. 
From these leviathans, through fine-art presses, 
down to the small machines of the little country 
printer the tale is complete and varied. : 

Paper, unfortunately, is somewhat inadequately 
represented, and indeed it is difficult to see how it 
could be otherwise on account of lack of space in 
a crowded exhibition. The matter of inks, paper- 
conditioning machines, ruling machines, stereo- 
types and electrotypes, glues, bookbinding, and the 
exhibition of books can only be mentioned, as also 
the interesting specimens of typographical work 
from various polytechnics and trade schools. But 
throughout, the exhibition is well worth the fullest 
study by all interested in the development of 
printing, while to the general public it will be a 
revelation of the numberless phases and the 
apparent complexity that go to the printing of a 
newspaper or book. 


AN AERIALLY-PROPELLED TUG. 

An account is given in the current number of 
The World’s Carriers of an aerially-propelled tug, 
which has been designed and built by Messrs. 
Jas. Pollock, Sons & Co., of 3, Lioyd’s Avenue, 
E.C., for service in British Guiana. The length of 
the vessel is 30 ft., and she has a draught of about 
8 ins. Phe hull is steel, with flat bottom, but 
otherwise-of special design to overcome the extra 
stresses to which a tug of this description is 
liable, as it is certain that it will continually be 
taking ground when under way. It is propelled 
by a 15 b.h.p. single-cylinder Bolinder direct 
reversible crude oil marine-engine, which runs 
normally at 450 revolutions per minute, but has 
been geared up to 1,200 for the purpose of propel- 
ling the two-bladed propeller (designed and made 
by the Aerial Propulsion Syndicate), which has 
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a diameter of about 9 ft., and which is carried 
between substantial struts not far from the centre 
of the boat. The speed obtained on her trials was 
five miles per hour against the Thames current, 
but it is not anticipated that a higher rate than 
two miles will be needed in Demerara, as the 
“Wash” at five miles would be too great under the 
local conditions of the waterway. 

As regards steering, a scull was used for 
the trial trip on the Thames at Staines, and the 
vessel was turned in mid-river with the greatest 
ease. In British Guiana she will be steered 
entirely by a native standing in the bows with a 
long bamboo pole, by means of which he will keep 
the tug in the centre of the stream by occasionally 
prodding the banks. A somewhat remarkable 
feature of the trip was the small amount of vibra- 
tion noticeable, for apparently with such con- 
struction this would have seemed an inevitable 
accompaniment, 

This tug is to be employed in towing a string 
of fifteen or twenty barges in one line, each 
measuring 80 ft. by 10 ft., for transporting general 
merchandise. The weight of the tug, including 
motor, etc., is 44 tons, and each barge when loaded 
will weigh 44 tons. 

The propeller is connected with the engine by 
means of a Hans Renold chain, and stands some 
6 ft. in the air. In view of the bearing this craft 
may have upon the more efficient navigation of the 
canals in this country, this experiment is of special 
interest, and its development will be watched very 
keenly by all in touch with transport work on our 
waterways. 


PORTRAIT OF BARRY BY ROMNEY. 

The Secretary of the Society has lately been 
shown a portrait of James Barry attributed to 
Romney, and, in the opinion of a highly competent 
and independent authority, probably genuine. Not 
much seems to be ascertainable about the history 
of the picture, which belonged to a Mr. Pym, from 
whose collection the present owner obtained it. 
It appears from Ward and Roberts’ well-known 
book on Romney that he had two sittings from 
« Mr. Barry ” in November 1776, and the picture 
is mentioned in the Catalogue of Romney’s works. 
The portrait is a life-size head, and may certainly 
be taken to be the picture painted in 1776. It 
represents Barry as a young man—in 1776 he was 
thirty-five—and is extremely like the portrait of 
Barry by himself included in his big picture of 
the “ Victors at Olympia.” The similarity suggests 
that Barry, when he painted the picture about 
1777-1782, may have copied Romney’s portrait. 
It certainly does not appear to have been known 
before that Romney painted his fellow-Academician. 
The Society possesses three portraits of Barry by 
himself—two in oils, the one above-mentioned and 
a separate painting—and an etching. Two others are 
known, one attributed to Opie, now in Dublin, and a 
sketch by J. Northcote. These are both reproduced 
in Strickland’s recent “ Dictionary of Irish Artists.” 
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FURS OF THE NEW WORLD. 

Furs are generally associated in the mind with 
a fow typical localities like Siberia, Manchuria, 
and the Hudson Bay territory, but from an article 
in the Bulletin of the Pan-American Union it 
appears that there are various little-known 
countries in the New World where rich and rare 
furs are to be found. When the traveller reaches 
the world’s southernmost city, Punta Arenas, he 
marvels at the magnificent furs exhibited in the 
local museum; if he takes a small steamer across 
Magellan Straits and lands on some isolated island, 
he sees Ona Indians arrayed in furs of the most 
splendid character. Speaking broadly, there are 
four varieties of animals that supply us with furs, 
viz., carnivora, rodentia, ungulata, and marsu- 
pialia, the first two being the most important. 
Under the first name are included foxes, bears, 
skunks, racoons, martens, ermines, cats, lions, 
leopards and others; under the second are chin- 
chillas, rabbits, squirrels, nutrias, beavers, musk 
rats, &c.; the ungulate group comprises many 
kinds of lambs, goats and ponies, while the mar- 
supials include kangaroos, wallabies and opossums. 
The Arctic region has long supplied the world with 
some of the finest furs, such as sable, silver fox, 
ermine, sea otter, &c., and it is said that the colder 
the country the finer the fur of the animal that 
lives there; but however cold the climate the 
hunter will eventually reach the animal’s habitat. 
The American sable, one of the finest varieties of 
fur, is found in Canada, especially in the Hudson 
Bay territory, while Alaska furnishes a poorer 
quality. The best known quality of sable, however, 
is the black variety from Siberia, but it is so 
extremely rare that it is very seldom found 
except in the possession of royalty. The price 
the pelt originally brings varies from $5 to $75 
(£1 to £15) in America, The fur seal is found 
to the north on the Pribiloff and Copper Islands 
off the Alaskan coast, but other fur seals are 
taken in the extreme south about Cape Horn, the 
Falklands, and as far north as the Lobos Islands, 
near the mouth of the La Plata River. The hair 
seal produces oil and leather rather than good fur, 
but some of the best varieties are made into motor 
coats, which are especially suitable for damp or 
rainy weather. Of the silver fox the finest speci- 
mens are found in Labrador, and are highly prized, 
the pelts often fetching $1,500, though they are 
only about 10 ins. by 30 ins. in size. The hair is 
about 3 ins. Jong, black and silvery. The white 
fox is also small in size, the pelts being only 
about 7 ins. by 20 ins., and the animal is found 
chiefly about Hudson Bay, Greenland, Labrador 
and Siberia. From the last-named country the 
pelts are rather more woolly and of a whiter colour 
than those of America. Canada also furnishes a 
large supply of ermine, but the very best quality 
comes from Ishim, in Siberia. Next in the classi- 
fication of precious furs is the chinchilla, which 
lives high up the eastern slopes of the Andes, 
8,000 to 12,000 feet above sea-level, in parts of Peru, 
Bolivia and Chile. The natives of these tablelands, 
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who are the chief hunters, employ dogs, and often 

the grison, of the weasel family: the latter is 
trained to enter the crevices of the rocks where the 
chinchilla usually hides. The price of the skins 
has been steadily rising during the past century, 
and a dozen good skins will now cost £30. The 
nutria or coypu is a rodent resembling the ordinary 
musk rat of the United States, and is found in 
many temperate parts of South America. The 
hind feet are webbed; its chief food consists of 
plants along the streams, but, unlike the beaver, 
the nutria builds no dams, though the two animals 
have many habits in common. The viscacha and 
vicuña both belong to South America, and the 
skins of the latter, of a rich golden-brown shading 
from light to darker hues, are highly prized by 
natives as well as by foreigners. 

Seal-hunting off Alaskais arduous and picturesque 
in the extreme. Unalaska Harbour, the usual 
starting-point, with its few houses and background 
of snowy mountains, is not unlike the lonely 
islands and settlements in the Straits of Magellan. 
Once the seal islands are reached, the animals are 
to be seen by the hundreds; sometimes there are 
as many as 12,000 in a single group. The larger 
or male seal weighs from 450 lbs. to 700 lbs., and 
when on land usually guar*~ a small area of about 
25 ft. square: within this small plot the male 
seal may wait as long as a month for the arrival 
of females, and often with little or no food. 

The Pribiloff catch of seals in the thirty years 
from 1868 to 1897 was valued at about $35,000,000. 

Owing to the progressive commercial policies of 
the United States Department of Commerce under 
Mr. Redfield, the sealskin fur market has been 
largely transferred from London to St. Louis, and 
it is anticipated that the latter city is destined to 
become at once one of the world’s leading em- 
poriums for the fur-seal skins. The sea otter, 
being one of the most precious furs, is also one of the 
strongest, heading the list at the fur standard of 
100 points of durability. It possesses a beautiful 
coat, the colours ranging from a greyish-brown to 
a rich black, while many of them have a sprinkling 
of silvery hairs, making them far more attractive. 
The sea otter is becoming scarcer and more expen- 
sive each year, and it is recorded that one skin, 
25 ins. by 40 ins. has been sold for $2,000. They 
are found in the colder waters of the ocean. Con- 
trasting with the extreme durability of the sea 
otter is the seal, figured at 75 points, the sable 
at 60, silver and black fox at 40, the white fox 
at 20 points, and the chinchilla at 15 points. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES, 


Export Prices—Complaint is made from Berlin 
that the German textile cartels favour the 
foreigner by letting him have goods at some 
10 per cent. less than is charged to dealers in 
the home market. There are substantial reasons 
why no general complaint of the kind can be laid 
at the door of British textile manufacturers, and 
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the fact that the latter have no cartels is im- 
material. With some not altogether negligible 
exceptions, the kinds of goods exported are not 
the same as those sold at home. The differences 
are sometimes as broad as they might be expected 
to be in view of the great determining factors of 
climate, means and habits of dress. In other 
instances the distinction is almost too fine for 
scrutiny. No conclusive reason can be shown why 
certain home-trade cloths do not sell abroad, or 
why others made for export should not sell at 
home. Trade is perhaps usually determined by 
trifles, and the whims, habits and prejudices of 
dealers have to be accepted as facts. The fact 
does remain that the British home and export 
trades take different articles, so that no exact 
comparison of prices can be made. There must 
be hundreds of cotton manufacturers who do not 
weave a yard a year for home use, so that no 
charge of disfavouring the home customer can be 
brought against them. Then, as the export of 
textiles is many times greater than the home 
consumption, the opportunity to make the home 
public pay for another public’s goods simply does 
not arise. The facts possibly afford some reassur- 
ance at a time when materials are far from cheap, 
and they have a direct bearing upon those articles 
of colonial fiscal policy which insist, with great 
emphasis, that the dutiable value of goods shall 
not be less than that of the same goods in the 
markets of the country of production. 


Duration of Fashions.—Some casual words of 
the most renowned Paris dressmaker are sure to 
stick in the memory of manufacturers of fancy 
goods. “The fashion changes every eight days,” 
said M. Worth to an interviewer, to whom he 
proceeded to give reasons. Although the Parisian 
dress designers have turned upon their imitators, 
it is evident that imitation is not so utterly their 
foe but that they might be worse off without it. 
Dress designing concerns textile manufacturers 
so far as the ideals of the designer influence the 
demand for fabrics, and this may be a great deal. 
Some styles manifestly necessitate larger quantities 
of cloth than others, and the question of the kind 
of cloth permissible is very much a matter of its 
draping qualities. The Paris cutters draw upon 
the artists for their inspiration, and they in their 
turn draw upon the other artists. An outline from 
a figure on a vase, or in a classical design, is a 
usual ehough beginning, and it stands as the 
sketch does to the finished picture. Its con- 
version to modern uses is an exercise of ingenuity 
confined within certain bounds. Whether the 
dressmaker improves on the Greek is all a matter 
of opinion, but the latest eccentricity has very 
commonly an Athenian origin. 


Names of Textiles. — The new solicitude 
about the misdescription of textile goods hag 
effects which may be tested in the shops. A 
request for silk scarves does not obstruct drapers’ 
assistants from producing mercerised cotton and 
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artificial silk goods as well as scarves derived from | 


the cocoon. The step has two excuses, for the 
assistant is not, as a rule, skilled in silk and its 
alternatives, nor can he fake it assuredly for 
granted that the customer does not want cotton, 
although silk is asked for. The police court pro- 
ceedings have at least made him circumspect in 
certifying any article as real silk, and with this 
result, the upholders of the authentic article may 
be fairly satisfied, for the genuine is maintained as 
the standard. The chariness in describing any- 
thing as “silk ” begins to be matched in respect of 
flannelette. The drapers of one northern city 
have agreed that, in face of the Fabrics Misdescrip- 
tion Act, the only wise course is to. decline to 
describe any fabric as non-inflammable. This 
decision follows upon a conviction obtained against 
a draper who had sold as uninflammable a material 
that is probably .the most securely fireproofed 
fiannelette in the market. The negation of names 
cannot satisfy everyone, and this consequence is 
worth the notice of those who propose new limita- 
tions. Probably in all circumstances it is harder 
to tell whether a woollen cloth has been dyed, as 
stated, with indigo, than whether a scarf is natural 
silk, or than whether washed flannelette will burn. 
The difficulty affords some measure of the reluc- 
tance that may be expected to exhibit itself should 
prosecutions for misapplying the term “indigo” 
become common. The cure is doubtless not worse 
than the disease, but the suppression of the name 
of indigo—even in respect of genuine indigo goods 
—may be contrary to the result intended or desired. 


"An Industrial Annual.—It might be objected 

“that the title does not sufficiently describe the Wool 
Year Book 1914, a compendious and handy work of 
reference, published at half-a-crown by Messrs. 
Marsden of Manchester. The book is a library in 
miniature of the processes and machines employed 
in the manufacture of woollen and worsted goods. 
It gives the aspiring technician the information he 
requires about other mill departments than his 
own, and it must have an extraordinary value to 
those on the fringe of the industry who are 
occasionally embarrassed by their half-knowledge 
of technical matters. The book has, in addition, 
statistical, commercial, legal, financial and general 
information of the class that is wanted more 
frequently than it can be found. A compact and 
well-indexed mass of information extending to 
592 pages of text can by no means be ENE low 
value for the. money. 


Cloth Measure.—The woollen-trade custom of 
selling thirty-seven inches to the yard has been 
decried on the score of the cumbrousness of this 
measure, although in measuring in yards the odd, 
inch creates no inconvenience whatever. The 
custom is known to be ancient and to be older 
than the accompanying one of allowing one yard 
in forty to compensate for shrinkage. The evidence 
in a recent lawsuit in Yorkshire showed that the 
custom is general, and the court held that in 
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respect of these goods the Weights and Measures 
Act did not apply. Apparently few people know 
how aged is the custom, or are aware that exactly 


‘four hundred years ago a law was made that 


woollens should not be sold “ by other measure 
more or lesse than after the true content thereof to 
be moten and measured by the yard adding to 
every yard an ynche of the rule.” There were, 
however, certain exceptions: ‘‘ Kendalles... cloths 
called carpenell Whites comenly made for lynyng 
for hosen. Tostoks made in the Countie of Devon 
. . woollen clothes made in the Countie of Cornwall. 
Cottens or playne lynyng or frise made in Wales, 
Lancashire, and Chesshire.’’ These were the coarse 
cloths of the day, from Kendal, Tavistock, and 
elsewhere, and the Lancashire and other cottons 
were made of wool. Devonshire and Cornish 
manufacturers were released from other contem- 
porary obligations for the express reason that 
their goods were “a base and course kind... 
usually made for the use of poore People beyonde 
the Seas.”’ 


Mill Constructton.—Mill construction is not the 
most discussed of mill matters, and the Textile 
Institute did well to secure 2 paper on the subject 
from Mr. W. E. Potts, A.R.I.B.A. Mr. Potte . 
traced the evolution of storied mill-structures from 
the days of wooden joists to those of cast-iron 
beams with intervening brick arches, and on to 
those of wrought-iron girders, and thus to the steel 
and concrete floors of the day. The modern 
spinning-mill, with its millinered and windowed 
front, makes the old mill, with its low rooms and 
small windows, look something of a prison.” The 
advantages are not entirely with the new, as the 
glass surfaces admitting good light into the widest 
rooms are inimical to the equable heating that is 
requisite to the most perfect results. Smaller 
surfaces than those of the windows affect the 
temperature, and in building a second mill one set 
of directors were careful to have brick piers instead 
of iron stanchions between the windows. For 
shed mills Mr. Potts could recommend nothing 
more highly than the regular saw-toothed roof, 
built in 11-ft. bays, with lights facing north and 
ceilings plastered and whitewashed. A word was 
spoken for the superiority of whitewash over white 
paint as a reflector; with a broad hint that the 
limewash must be white and not blue. 


CORRESPONDENCE. 


GUMS AND RESINS OF THE RED 
SEA REGION. 

The information giyen in the Journal of the 
15th inst., derived from a report by the American 
Consul at Aden, on the gums and gum-resins to be 
found in the bazaars of that immemorial emporium 
of commerce between the countries of the Medi- 
terranean Sea and the Indian Ocean, being, as 
regards their botanical sources, in some degree 
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defective, I venture to restate the same in greater 
detail, and in the order followed in the Consular 
report, 

FRANKINCENSE [ċ.e., ‘‘Pure-incense’’], or Oli- 
banum [Arabic al-luban, corresponding with the 
Hebrew lebonah, “the whiteish ’’—drops or—lumps, 
and compare Lebanon the ‘‘ White” mountains], 
is produced by Boswellia Carterii, Birdw., the 
Mohrmadow of the Somalis, and a native of “ the 
Somali country ” and of the opposite coast-lands 
of Arabia; and Boswellia Bhaudagiana, Birdw., 
the Mohradd of the Somalis, and a native exclu- 
sively of “ the Somali country,” the Frankincense 
of these two trees being the luban thehert of the 
Somalis; and Boswellia Frereana, Birdw., the 
Yegar of the Somalis, a native of “the Somali 
country,” its Frankincense being known by the name 
of luban-maitr. The first of these Burseracez, so 
named_sfter Joachim Bursera, a pupil of Caspar 
Bauhin, was discovered by Henry John Carter, of 
the Honourable East India Company’s Medical 
Service, on their Bombay Establishment, and my 
predecessor as Secretary to the Bombay Branch of 
the Royal Asiatic Society, and the second and 
third by myself, with the co-operation of Colonel 
Sir Robert Lambert Playfair, then British Resi- 
dent at Aden; and these three species were named 
vy me, respectively, after Henry John Carter, and 
in honour of Mr. Bhau-Dhagi, the eminent Hindu 
physician of Bombay, and of Mr. William Edward 
Frere, of the Bombay Civil Service, then President 
of the Asiatic Society of Bombay, and a brother 
of Sir Bartle Frere, sometime Governor of Bom- 
bay. See my paper, “The Genus Boswellia,” 
Transactions of the Linnean Society, Vol. XXVII. 
1868, and my article, ‘ Incense,” in the Encyclo- 
pedia Britannica. See also Pliny XII. 14 (31-32). 

The Frankincense—luban-maiti—of B. Frere- 
ana—is delightfully lemon-scented, and is not found 
in commerce, or was not in my time, being, 
apparently, all appropriated within “the Red Sea 
Region” to the preparation of a popular local 
lollipop, instead of to the worship of the gods! The 
Indian Burseraceæ B. thurifera, Colebrook, other- 
wise named B. serrata, Stackhouse [the editor of 
the Oxford edition of Theophrastus’ ‘‘ De Historia 
Plantarum,” Parker, 1713], and B. glabra, Rox- 
burgh, long supposed to be sources of commercial 
Frankincense or Olibanum, yield a semi-solid and 
formless gum-resinous exudation, used only in 
India, in the preparation of pitch, and also 
medicinally, in the form of ‘‘ Wroughton’s Oint- 
ment.” The genus Boswellia is named after James 
Boswell—not Johnson’s friend—of Edinburgh. 

GuUM-ARABIC is produced not only by Acacia 
Senegal, Willdenow, but by A. Arabica, Willd., 
A, vera, Bauhin, and several other undetermined 
species of Acacia. 

MYRRH, the Hebrew mor, Greek cuipva, Arabic 
murr, is obtained from the Balsamodendron Myrrha 
of Nees von Essenbach, a native of Abyssinia, and, 
it may be, also of the opposite transmarine moun- 
tain valleys of Arabia. Its Hindustani name, 
bol, found also in the compound forms of bol-- 
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Rumi [literally “Roman bol,” but meaning 
“Turkish bol,’ and hira-bol] is Egyptian; and 
points to the dateless antiquity of the vast trade 
that has always subsisted, both overland and by 
sea, between Southern Europe, and Northern 
Africa, and Anterior and Southern Asia; and 
chiefly in Aloes and Almug, Balm and Bdellium, 
Calamus and Sweet Cane, and Myrrh, and Saffron, 
Spices of all kinds, Spikenard, Stacte, and Styrax. 
See Pliny XIV. 15 [33, 34, 35]. 

GUM-BENJAMIN, or Benzoin [i.e., the Arabic 
luban-javi, i.e.,“ Olibanum of Java ’’], isthe product 
of the Styrax-Benzoin, Dryander, of Java, Sumatra, 
and Borneo ; its Indian name ud, literally ‘‘ restora- 
tive,” meaning in use “incense”; Gum-Benjamin 
being regarded in India as “the incense,” par 
excellence ; just as opium is “ the juice,” and Chin- 
chona, “the bark” par excellence of European 
pharmacologists. Rosemaloes, the Hindustani 
rasmala— Fragrant garland,” obtained from the 
Altingia excelsa, Noronha, of Java, etc., and Liquid 
Styrax, obtained from Liquidambar orientalis, Mill, 
of Asia Minor, are perfect substitutes for gum- 
Benjamin; and a similar gum-resin is obtainable 
from the Styraz officinale of the Levant, but is not 
now found in general commerce. 


GEORGE BIRDWOOD. 


GENERAL NOTES. 


FALKLAND ISLANDS WHALE FisHERIES.—The 
Scottish Oceanographical Society has just reprinted 
an article on “The Whale Fisheries of the Falkland 
Islands and Dependencies,” by Mr. Theodore E. 
Salvesen, F.R.S.E., in which he brings up to date 
some of the information given in the paper which 
he read before this Society in March, 1912. There 
are now twenty-one companies operating in the 
region under discussion, viz., seven in South 
Georgia, ten in the South Shetlands and Graham 
Land, one in the Falkland Islands, and three in 
the South Orkneys. During last season (November, 
1912 to April, 1918) the catch of the twenty-one 
steam whalers operating at South Georgia was 
about 5,000 whales, of which 52 per cent. were 
humpbacks, 42 per cent. finners, and 6 per cent. 
blue whales. This catch yielded about 200,000 
barrels of oil and 8,000 tons of guano. The season 
at the South Shetlands is much shorter, as there 
is seldom open water for more than four and a half 
months. The thirty-two whalers operating in these 
waters also killed about 5,000 whales, yielding 
some 200,000 barrels of oil, and 100 tons of guano. 
The six whalers at work from the South Orkneys 
caught about 800 whales, yielding about 27,000 
barrels of oil, while the three whalers from the 
Falkland Islands only brought in 87 whales, 
yielding 2,128 barrels of oil and 275 tons of guano. 
The total production in the Falkland Islands and 
dependencies is thus about 430,000 barrels of oil— 
more than half the world’s output during last 
season—and 8,375 tons of guano, the gross value 
of which is about £1,350,000. The industry gives 
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employment to about 3,500 men, composing the 
crews of the whaling and transport vessels, and 
working at the factories ashore and afloat. The 
reprint is illustrated by ten admirable plates, 
showing photographs of whaling steamers and 
stations, and different species of whales. 


Map oF British CoLumBia.—Messrs. G. W. 
-Bacon & Co., Ltd., have just issued a new commer- 
cial map of British Columbia. The size is 50 ins. 
by 40 ins., and the scale is 24 ins. to the mile. 
It can -be obtained in two forms, mounted on 
cloth with rollers, or cut to fold in a case, and the 
price is 21s. The map shows the railways com- 
pleted, under construction, and located; roads, 
trails, and portages; steamship routes, forest 
reserves, etc., while by an ingenious table the 
distances between various towns can be readily 
worked out. There is also an alphabetical list of 
towns and villages, with their populations, and 
information as to their postal, telegraphic, and 
other facilities. 


Tse INSTITUTION oF WATER ENGINEERS.— 
The nineteenth summer general meeting will 
be held at Stockport from June 11th to 13th, 
under the presidency of Thomas Molyneux, 
Esq., Assoc.M.Inst.C.E., Corporation Waterworks 
Engineer. The following papers will be read: 
(1) “The Character of Mechanically - Filtered 
Water,” by Professor Sheridan Delépine, of the 
University of Manchester; (2) “ The Aération and 
Filtration of Water for Swimming Baths,” by 
L. Holme Lewis, M.I.Mech.E.; (3) “Notes on 
Scraping a 15-in. Water Main,” by J. S. Barrow- 
clough. A lecture entitled “The Geological 
Structure of the Stockport District” will be 
delivered by Professor George Hickling, D.Sc., of 
the University of Manchester. The president-elect 
(Mr. Thomas Molyneux) will deliver his presidential 
address on Thursday, June 11th, and will also 
supply a description of the Stockport waterworks 
with map of the district of supply. 


THE PRODUCTION oF ASTRAKHAN FUR IN CENTRAL 
Russta.—The increasing scarcity and high price 
of Karakule sheep fur, known to the trade as 
“astrakhan,” have led to experiments in breeding 
this sheep in Kursk, Poltava, and other central 
Russian provinces. The home of this breed of 
sheep is in the region about Bokhara, but the 
flocks in that district have either diminished in 
size or deteriorated through cross-breeding. High- 
class animals were shipped to Central Russia, 
where they produced numerous progeny, which 
met with ready sale to farmers interested in 
reviving the industry. At first there were many 
rumours that the change of climate was causing a 
deterioration in the stock, but this was found to 
be due to accidental misbreeding. Similar experi- 
ments have been made in Germany, with some 
prospects of success, and it is stated that the 
Germans are planning to introduce these sheep 
into the dry regions of their possessions in South- 
West Africa. 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MAY 25...University of London, at the London 
School of Economics and Political Science, Clare- 
market, W.C., 5 p.m. Dr. A. L. Bowley, ‘‘ The 
Measurement of Social Phenomena.” (Lecture V.) 


Kast India Association, Caxton Hall, Westminster, 
S.W., 4 p.m. Colonel W. G. King, ‘‘ The Position 
of Sanitation in the Administration of India.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
5 p.m. Annual General Meeting. 

Linnean Society, Burlington House, W., 3 p.m. 
Anniversary Meeting. 

Medicine, Royal Society of, 1, Wimpole-street, W. 
Section of Odontology, at the Royal College of 
Surgeons, Lincoln’s Inn Fields, W.C., 8 p.m. 
1. Annual General Meeting. 2. Mr. J. F. Colyer, 
“An Account of the Work of the Odontologicat 
Museum during the Past Year.” 


TUESDAY, MAY 26...Royal Institution, Albemarle-street, W., 
3 p.m. Professor D’Arcy W. Thompson, ‘* Natural 
History in the Classics. Lecture IL- ihe Nah 
History of Aristotle and Pliny.” 


Photographic Society, 35, Russell-square, W.C., 
8p.m. Mr. A. R. Dugmore, *Stalking African 
Big Game with the Camera.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 
5.30 p.m. Section of Medicine. 1. Annual General 
Meeting. 2. Dr. S. West, ‘‘The Murmurs Heard 
in Dilated Hearts and their Explanation.” 2. Dr. 
J. M. Clarke, ‘‘ Pathological Changes in a Case of 
Leukemia from Prolonged Use of X Rays.” 


WEDNESDAY, May 27...Geological Society, Burlington House, 
W., 8 p.m. Fs 
Automobile Engineers, Institution of, at the Insti- 
tution of Mechanical Engineers, Storey’s - gate, 
S.W.,8p.m. Dr. A. M. Low, “Relative Motion.” 
Public Health, Royal Institute of, Russell-square,. 
W.C.,5 p.m. Professor Sir Thomas Oliver, ‘‘In- 
dustrial Hygiene.” (Lecture I.) 


Literature, Royal Society of, 20, Hanover-square, 
W.,5p.m. Rev. Canon F. J. F. Jackson, “ George 
Crabbe.” 

Chadwick Public Lectures, at the Royal Sanitary 
Institute, Buckingham Palace-road, S.W., 8.15 p.m. 
Professor H. R. Kenwood, “A Public Health 
Criticism.” 

Medicine, Royal Society of, 1, Wimpole-street, W., 

3.30 p.m. Section of Laryngology. Professor G. 
Killian, ‘‘Suspension Laryngoscopy on Living 
Subjects.” 
5 p.m. Section of the History of Medicine. 
1. Annual General Meeting. 2. Mr. E. Lovett, 
“London Folk Medicine.” 3. Dr. C. E. Lea, ‘ Dr. 
Thomas Spens—the First Describer of the Stokes- 
Adam Syndrome.” 4. Dr. Singer, “Some Notes 
on the History of the Microscope.” 5. Sir William 
Osler, ‘‘Suggested Scheme for the Restoration of 
the Tomb of Avicenna.” 


THURSDAY, MAY 28...Antiquaries, Society of, Burlington 
House, W., 8.30 p.m. 
Royal Institution, Albemarle - street, W., 3 p.m. 
Professor S. Arrhenius, “Identity of Laws: in 
General : and Biological Chemistry.” (Lecture ITI.) 
Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
4.30 p.m. Annual General Meeting. 


FRIDAY, MAY 29...Royal Institution, Albemarle-street, W., 
9p.m. Professor J. C. Bose, “ Plant Autographs 
and their Revelations.” 


Engineers, Junior Institution of,'39, Victoria-street, 
S.W., 8 p.m. 
SATURDAY, MAY 30...Royal Institution, Albemarle-street, 
f W., 3 p.m. Professor J. W, Gregory, *‘ Fiords and 
their Orgin.” (Lecture-II.) 


Hosted by Google 


Supplement to the Journal of the Royal Society of Arts, May 22, 1914. . 


“LajEulus ay ' puowuLey -9 00D P GOH 


o) S 
© 
xX 
m 
& 
FRILL IS AA 


uonwIgho 


—_ a 


nN 
HL $ 
Ay7Ta_a1vim_3 ayy 


NIVHO IHL ONIATHAAO 


a 7 N% 
ome if a \ M NS 
aa oe ` 
(o VLVYLS AUVILYFL LSOd ONY AYYILYAL 2 S 
> 
at 
b 
x > 


HSavn 


nw > 
: 7 = S waianriy 
ra < ave 
i $ ? k AAINWOU 
| È ká y eos 
$ SL 
F to . N N 
aN wl R 
NASILANU LINO ¢ $ x ‘ 
Pd Ss ee t X À : 
ae , > ON < 
: 2 v NN : 
. N _ 
N oO “N SAL EON d. F SA QESY. a qP- 
N . . Ea per < 
ON 24D gases = SMa 
— ea arere er raaa Q` ae ae ou a pe Pe &y = 
“TANNVH) FHL YAANN NON oe iG Aa PS 
/ Zz hid s 
j A amam a eanes meae TAO E R EEEE a Da ENEE EESO EAD A AAEE A EREEREER an e be a“ pid ane gt ss AS 


TANNA, AVMIIVY QASOdOUd eeh 


meee eee at e e e a e ar e moa a a ee 


Supplement to the Journal of the Royal Society of Arts, May 22, 1914. 


‘IISUS IM t puouuweg Loc LC LAH 


oo eae es sayr Toonptosb0%9 = ' : _fTAve. 
ox Z a O Meee Ira Len yyy 7 905 
998: / e ‘: i : f F ae ae wi Bg AMALIE ELE S WY é MS x VG tit; vog 
. op» sate tin ys GEE Siva ad by TOO OL NUE AEE LR STINET NERC 7, oog 
ao ee ll SE SEURELERE NTAN > aoe 
AIB- [os sel ; 8 — SL LLLIAA3 iaai 
he ae: YBLYM MOT ) a SS SSS ANAS 
oe 3 os AD y LS 
ay” se <a ” 
. N s^ 4° 
1svo SPW 9 s t £ z Ł t WE y So 
J 3 
kB HONS NO ONINOG UOŅIIS, 07 IPOS TOPLO . i AN 
, PUNE 9% IS 1SY09 l INOLSINTO1 fA 
* f 
syns eS fi 
puny 110d AO Rama hy 
Wi f f o AIT 
y Ah A eS M D s.togav 
rno i it) f RA Kad 
. ABUD) d0 42 j Me e, f 
K if Nn y 
o> A NH ee 
$ BLAVONI pel psf) Go 
. on ae T PEN N YPJ addr j Hy) hf SÀ Bo 
I494S Du110/12U2A fii 7 H O V X A 
(se) On, aie <= aon a P ow ow ay bun Y A ee RÈ à >. 


Jo - ua 
9304S g m ced NIY 
buiduing bunou oo" “pniavas aov 


wT eo ae oe ao, yo 25 
eel Te > a 
Pa , i T ; +} 
Pe J 3 re a gy 


IOHNVG 


£2] va ee ew 
SIvVIVI A. RYP pua ya 
Nargon à paal ; 
Iian. 
l "ese! AO NV“d GaLISOdSG NO NMOHS ; Yq 3 # SLAUVOUVA iS 
AYAIVY AO ANII LIJN OL NMOQ GIV1 SV TENNNOL AO SANIT 9p 
e e : ato 
cea: Ie Z i” 
——= "AYMTIVY TANNA] TINNVH) = y 
vw 
aS 


Hosted by Google 


~ 


Journal of the Royal Society of Arts. 


No. 3,210. 


VOL, LXII. 


FRIDAY, MAY 29, 1914. í 


All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICE. 


COBB LECTURE. 

On Tuesday afternoon, May 26th, Mr. H. 
PLUNKET GREENE delivered the third and final 
lecture of his course on ‘The Singing of 
Songs, Old and New.” 

On the motion of the Chairman a cordial 
vote of thanks was accorded to Mr. Plunket 
Greene for his interesting course, and to Mr. 
S. Liddle, the accompanist. 

The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A meeting of the Indian Section was held on 
Thursday, May 7th, 1914; Mr. J. S. BERESFORD, 
C.I.E., M.Inst.C.E. (late Chief Engineer and 
Secretary to Government, Punjab), in the chair. 

THE CHAIRMAN said he considered it a great 
honour to the engineering side of the work of 
creating and developing the Punjab Canal Colonies 
that he had been asked to preside that afternoon. 
Of course, engineers had to begin the work by 
ensuring the irrigation.of the land, and after that 
came colonisation, on which subject Sir James 
Douie was to read his paper. 


The paper read was— 


THE PUNJAB CANAL COLONIES. 
By Sır James M. Dour, K.C.S.I1. 


The growth of the Punjab in wealth and 
prosperity has been the outcome of the harnessing 
of the rivers by a succession of.able engineers. 
It is not without reason that the motto of the 
province, “ Orescat e fluviis,” was adopted. An 
irreverent person, whose nose has been assailed 
by the odours of a Punjab village in the cold 
weather, may say in his haste that an f has 
dropped out and. that “ Creseat effluviis’’ would 
be more appropriate. But, like other hasty 


persons, he would be mistaken, for in a dry 
country like the Punjab plains manure is useless 
without an abundant supply of water from 
wells or canals. At first the engineers devoted 
their attention chiefly to the Eastern and Central 
Punjab, where dry cultivation is possible, and 
the whole area was already occupied by village 
communities ranging in size from a few hundred 
to a few thousand acres. The developments 
in the last twenty-five years have been in the 


‘ arid south-western region, and here colonisation 


has been the handmaid of irrigation. 

When one speaks of colonisation the mind 
turns at once to new countries. We think of 
the prairies of the United States, or the pampas 
of Argentina, of the broad plains of Western 
Canada, or the Australian bush. Before I 
attempt to describe the colonisation work, 
which has been the principal achievement of the 
Punjab Government in the past quarter of a 
century, I shall have to explain how colonisation 
came to be a living problem in so old a country 
as the land of the five rivers. 

From the bank which marks the edge of the 


- Jhelam Valley and the western” boundary of one 


of the colonies, curious eyes may have watched 
in 325 B.c. the left wing of Alexanders army 
guarding the slow moving fleet of two thousand 
river boats, which formed the great conqueror’s 
baggage train; and yet more than two 
millenniums later there were great spaces in 
this region waiting to be occupied by the surplus 
population of the congested districts of the 
submontane tract. 

When we came to the South-Western Punjab, 
in 1849, cultivation was practically confined to 
the valleys of the great rivers, where the people 
had supplemented the effects of flooding and 
percolation by wells and small inundation canals. 
These rough works had no masonry "heads. 
They ran for a few months in the monsoon 
séason, and carried the river water into parts 
of the valley which ordinary floods failed to 
reach. Between the valleys of the Sutlej and 
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thé Ravi, of the Ravi and'the Chénab, and of 
the Chenab and the Jhelam, lay extensive up- 
lands known as Bars containing, especially in 
the north, a few scattered villages, but mainly 
occupied by a sparse population of nomad 
graziers living in rahnas, or collections of huts, 
clustered round some old well or natural hollow, 
in which rainwater collected. Between the 
Indus and the Jhelam lay the great sandy 
desert of the Thal. Itis the Bar tracts between 
the Jhelam and the Sutlej which the engineers 
have made fit to support in comfort large and 
flourishing communities of peasant farmers. The 
most famous of the Bars was the Sandal Bar. 
People say it took its name from Sandal, a 
famous dacoit of the Sweeper Caste. He was a 
cannibal, and that is the one respect in which 
we could not find a successor for him in the 
- Punjab of to-day. Soon after I went to India 
I was posted to Jhang, the district in which the 
Sandal Bar was then included. I remember on 
one occasion wolves looking at me in the stolid 
way wolves do look, as I rode or drove along the 
dreary road which then connected Jhang with 
the railway and the somewhat remote civilisation 
of cultivation and cities and cantonments. 

The South-Western Punjab is a tract which 
the monsoon only reaches in a very feeble way ; 
it is really part of the great desert extending 
from the Western Sahara to Manchuria, and, 
but for its snow-fed rivers, would have been 
destitute of crops or of any settled population. 
We are apt to associate the term “desert ” 
with sandy wastes, but that is of course a mis- 
take. A sand desert is the worst of all, for 
besides being incapable of tillage it cannot 
grow scrub-jungle or yield, even in the best of 
Seasons, grass for large herds of cattle. Its 
Sparse vegetation can only support animals like 
camels, sheep, and goats, which wander in 
search of food over a wide area. ‘The Thal is 
in the main a desert of that type, and, so far, 
plans for irrigating and colonising it have not 
passed beyond the project stage, and personally 
I doubt whether any large scheme for the Thal 
can be built up on a solid financial basis. But 
the great Bar uplands between the Jhelam 
and the Sutlej are wholly different. These vast 
plains consist for the most part of good firm 
loam, not so rich as some of the submontane 
soils, because containing little humus ; but still, 
when water is obtainable, of great natural 
fertility. 

It is very possible that the Bar tracts actually 
retrograded between the time of Alexander and 
our own days. The Southern Punjab may not 
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have escaped the process of desiccation which 
has ruined Makran and Southern Baluchistan. 
However this may be, we have good evidence 
that the rivers once ran in courses very different 
from those they occupy to-day, and the net 
result of the changes was probably the deteriora- 
tion of the Thal and Bar tracts. It is the work 
of the new canals to bring the rivers back to the 
Bar, and more, to spread their waters over it. 

The rainfall is so scanty that till canals came 
dry cultivation was only possible in a few 
natural hollows. ‘The water-level lay so deep 
that well cultivation of any value could not exist. 
The few wells that were to be found at long 
distances apart ‘were intended mainly to water 
the cattle of the nomad graziers or Janglis. 
These people were a fine manly race, who 
roamed over the uplands with their flocks and 
herds. They were cattle rearers and cattle 
thieves; no man was worth his salt who did 
not combine both professions. A Jangli girl 
was never asked to accept a bridegroom who 
had not won his spurs by lifting cattle. 

Colonisation on a large scale is bound up 
with the history of five great canals, the Lower 
Chenab, the Lower Jhelam, the Upper Jhelam, 
the Upper Chenab, and the Lower Bari Doab. 
Those of you who were present at Sir John 
Benton’s lecture on Indian Irrigation Works last 
year, have already hada description of these 
canals by one who had a great share in con- 
structing the first and greatest of them, and in 
designing the three last, which together form 
what is called the Triple Project. I shall, 
therefore, only give you, in the briefest compass, 
a few facts about these five canals. 

The first to be excavated was the Lower 
Chenab Canal, which is, I should suppose, the 
greatest irrigation work in the world. The 
area commanded exceeds three million acres, 
the average discharge is four or five times 
that of the Thames at Teddington, and the 
average area irrigated 24 million acres. There 
are three main branches, the Rakh, the Jhang, 
and the Gugera. The supply is secured by a 
great weir built across the Chenab River and 
completed in 1892. The irrigation is in the 
Gujranwala, Lyallpur, and Jhang districts. 
In the four years ending 1911-12, the average 
interest earned was 28 per cent., and in future 
the rate should rarely fall below 30 per cent. 
The capital expenditure has been a little over 
£2,000,000. . 

The Lower Jhelam Canal, which waters the 
tract between the Jhelam and Chenab in the 
Shahpur and Jhang districts, is a smaller and 
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less profitable work. 'The culturable commanded 
area is about one million acres. The headworks 
are at Rasul. Irrigation began in 1901. In 
the four years ending 1911-12, the average 
area watered was nearly three-quarters of a 
million acres, and the interest earned exceeded 
10 per cent. 

The bold scheme known as the Triple Project, 
which embraced the excavation of the Upper 
Jhelam, Upper Chenab, and Lower Bari Doab 
Canals, is now well advanced, and irrigation 
has in fact started. I shall say nothing about 
the first two of these canals, because the tract 
they command is in the main one already 
occupied by village estates, and the scope for 
colonisation is small. But the Lower Bari Doab 
area includes 1,180,000 acres of vacant State 
land to be occupied in the next ten or fifteen 
years, it may be hoped, by prosperous village 
communities. I may note in passing that the 
annual irrigation on the Lower Bari Doab Canal 
is likely to amount to about 900,000 acres. The 
wheat area on the Lower Chenab and Lower 
Jhelam Canals exceeds 14 million acres, and 
when the irrigation on the three canals of the 
Triple Project is developed these five works 
will have a wheat area exceeding that of England 
and Wales. 

I do not propose to trouble you with many 
figures, but I may as well tell you that the area 
Government has colonised is 2% million acres, 
of which 1,900,000 are in the Lower Chenab, and 
500,000 in the Lower Jhelam, canal area. It 
has still to deal with 14 million of acres, most 
of which are on the Lower Bari Doab Canal. 
The total is four millions of acres, or about 
one-third of the cultivated area of England 
and Wales, and from one-fourth to one-fifth of 
that of the three great prairie provinces of 
Canada—Manitoba, Saskatchewan, and Alberta. 
But, of course, the room for development in 
Central Canada is enormous. ' 

I have already told you how this huge area 
came to be untouched by the plough; but I 
have still to explain how it was available 
for settlement. It the unoccupied part of the 
Duke of Sutherland’s great estate in the North 
of Scotland were fit for tillage, which we know 
nine-tenths of it are not, the English Govern- 
ment could not settle communities of peasant 
farmers upon it without making a fair com- 
position with the landlord for thé surrender of 
his rights. But the land the Punjab Govern- 
ment had to deal with was the property of the 
State, held in trust for the common good. The 
native governments, to whom we served ourselves 
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as heirs, claimed very large powers of disposing of 
the waste, whether it was included in the some- 
what uncertain boundaries of villages, or con- 
sisted, a8 in the South-Western Punjab, of vast 
tracts covered with scanty grass and scrub- 
jungle, over which certain families or clans 
asserted a loose sort of dominion. The tendency 
of the British Government has been to withdraw 
from. all interference with the waste, where a 
community could assert any reasonable pro- 
prietary claim. In the Western Punjab such 
villages as existed in the Bar uplands cannot 
be said to have had any boundaries. We laid 
them down so as to include in each estate an 
ample grazing area, and the rest of the waste 
was claimed as the property of the State. 

It was thirty-two years ago that the canal 
colonisation project first took shape in a modest 
way. What was then contemplated was two 
inundation canals from the Chenab, one, the 
Sidhnai, from the Ravi in Multan, and one, the 
Lower Sohag Para, from the Sutlej in Mont- 
gomery, The last two were constructed; the 
first two were superseded by the great perennial 
Lower Chenab Canal. Though the schemes 
were small, the conception underlying them was 
a great one, capable of a vast development, 
The founders of colonisation, Colonel.Wace and 
Sir James Lyall, possessed the clear insight 
and knowledge that enabled them to lay a sure © 
foundation for the future building. Sir James, or 
Mr. J. B., Lyall, as he then was, wrote in 1886 :— 

In the eastern part of the Punjab and in the 
sub-Himalayan tracts there not unfrequently gre 
found villages peopled by agriculturists of the best 
type, who have increased in numbers until the 
lands which they own are insufficient for their 
support .. . Where this pressure of population 
exists, it not only prevents the people from being 
as prosperous as they otherwise would be, but 
affects their power of paying a fair revenue to the 
Government. Mr. Lyall thinks that a number of 
men of this class might be induced to settle in the 
Gujranwala Bar by being allowed to migrate in 
bodies or companies formed by themselves, and by 
the promise on certain conditions of grants of lands. 
In former times, when the proprietary rights of the 
villagers, if recognised to some extent, were certainly 
of less value than at present, and when wars, 
famines, and varying degrees of misgovernment 
acted often as motive powers, migration of com- 
panies of cultivators bent on founding new villages 
in waste land seem to have been very common, 


The Sidhnai and Sohag Para schemes were 
carried out mainly in 1886-88, under the 
guidance of Colonel Wace. The survey system 
he adopted there, and the grant of large holdings 
based on survey squares have been followed in 
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all succeeding schemes. An untoward fate cut 
Colonel Wace off before he saw the abundant 
harvest of the seed he sowed. But we must 
not linger over these early schemes, which 
together dealt with about one-quarter of a 
million acres of land, and which were completely 
eclipsed by the great Lower Chenab Colonisation 
Project. That was framed in 1890 by Denzil 
Ibbetson. The minute he then wrote as 
Officiating Financial Commissioner of the 
Punjab was marked by that union of large 
ideas and grasp of detail which characterised 
his work. -It was all his own, and that, too, was 
characteristic. I was his secretary at the time, 
but I do not think I wrote a word of the minute. 

The policy which underlay the scheme was 
explained at the time to be :— 

(1) To relieve the pressure of population upon 

the land in those districts where the agricultural 
population has reached, or is fast approaching, 
the limit which the‘land can support. 
-~ (2) To colonise the new area with well-to-do 
yeomen of the best class of agriculturists, who 
will cultivate their own holdings with the aid 
of their families and of the usual menials, and 
will constitute healthy agricultural communities 
of the best Punjab type. 

It was decided, therefore, that the bulk of the 
available land should be allotted in twenty-eight- 
acre holdings to small peasant farmers; but 
some.areas were set aside to be given in larger 
lots to agriculturists of a somewhat higher 
class, who were dubbed “ yeomen,” and to 
capitalists, who might, or might not, be 
agriculturists. 

The Lower Chenab scheme was too vast to 
be run by the ordinary district staff. A special 
colonisation officer was, therefore, appointed, 
and this policy was followed later in the cases 
of the Lower. Jhelam and the Lower Bari Doab 
Canal colonies. The first- Colonisation Officer 
was Mr. (now Sir Edward) Maclagan. He was 
soon sueceeded by Popham Young, who held 
the post for six years with great success, and 
whose name will always be associated with the 
Chenab Colony. When he left it in 1899 the 
local Homer, who, like his great forerunner, was 
blind, celebrated Captain Young’s praises in a 
poem, of which you may be able to stand a 
few verses :— 


First I will praise the true Lord, 

I will tell a new tale to-day, 

How of old the-Bar was of thieves the prey, 
The shelter of jackals, and rats, and deer. 
Now no barren jungle ,emaineth here— 
Young Sahib has peopləd the land. 
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Behold the agreement of the English ! 
From their promise they do not turn; 
There at Wazirabad, 
Where the whirlpools churn, 
The river was curbed and a weir was made— 
Young Sahib has peopled the land. 
He indeed is a mighty ruler 
On whom he looks with a favourable eye; 
Him in a moment he lifteth high. 
The Gurus have increased their credit two-fold, 
And Sikhs have been made into headmen bold— 
Young Sahib has peopled the land. 

The picture is one of ‘‘a benevolent autocrat.” 


That was just what was wanted at the time, 
so long as the autocrat was also ‘the servant of 
his people. The value of the ‘colonies as a 
training ground for the ablest and most energetic 
of the younger Punjab officers has been very 
great. Other officers (to mention two only) 
who won their spurs in the Chenab and Jhelam 
Canal Colonies were Mr. Hailey, now Chief 
Commissioner of the new Delhi,Province, and 
Mr. de Montmorency, whose name is also 
associated with the plans for the new capital. 

The first thing to be done towards the 
colonisation of ‘a desert into which you have 
brought a canal is to divide the area into villages, 
following irrigation boundaries in doing so. 
Then each village area is mapped out into 
rectangulat figures, and these rectangles are 
divided into fields of approximately one acre 
in extent. In the Triple Project, by a trifling 
modification of the original plan, rectangles 
containing twenty-five one-acre fields have been 
substituted for the squares which enclosed 
nearly twenty-eight acres. 

By allotting land in complete squares to 
colonists the evil, which was once common in 
England and which is still very common in the 
Punjab, of holdings consisting of scattered 
fields was avoided. Every colonist got his land 
in a ring fence. People who love the irregular 
fields of the homeland, with their hedges of 
black and white thorn or the wilding rose, may 
think these unenclosed rectangular fields dull. 
But from the point of view of farming in a canal- 
irrigated tract they are ideal. Moreover, in a 
country where each son takes an equal share 
of his deceased father’s property, the rectangle 
containing twenty-five equal rectangular fields 
can be divided accurately, easily, and cheaply. 

In our first great colonisation scheme, that of 
the Lower Chenab, we made the mistake of 
starting colonisation on a large scale before we 
had provided the tract with a railway, which 
would have saved the early colonists a good 
deal of suffering. 'That mistake was avoided 
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when the Lower Jhelam Canal tract was 
colonised, and in the case of the Lower Bari 
Doab the railway was in existence long before 
the canal. , 


The would-be coloniser is faced by three 
questions. What size of holding should you 
adopt ? How are you to choose your colonists ? 
And what ‘rights should they be allowed to 
acquire in the land? We have seen that one 
of the motives for colonisation was to relieve 
overcrowding in the central and submontane 
districts. A grim agent, who does not take his 
orders from the Government of India, has dealt 
with overpopulation in a more drastic, and to 
human sight less kindly, fashion, reducing, to 
quote the worst example, the population of the 
Ludhiana district by 24 per cent. in ten years. 
But no such interference as plague has exercised 
with the ordinary growth of an Eastern popula- 
tion protected from the ravages of want and 
war was foreseen in 1892. It was decided, 
while relieving the older districts by drafting 
off part of the surplus agricultural population, 
to avoid any early recurrence of the same evil 
in the new district, by making the holdings 
of the colonists very large. Accordingly, every 
peasant who left his holding of three to eight 
acres, found himselfin possession of twenty-eight. 
Even so the first immigrants had a hard time. 
I quote from Mr. French’s “ Colony Manual ” :— 


The prospect was not at first peculiarly attrac- 
tive to intending settlers. There was no railway 
to the colony, and they had first to march through 
a ‘country nearly as waste as the Bar itself, and 
inhabited by tribes which showed little mercy to 
immigrants whom they could waylay. Many, 
therefore, never reached the colony at all. Those 
who did found the Bar peopled by nomads, who 
neither desired nor expected the canal to be a 
success, and were determined to do all in their 
power to prevent its being so. 

The rainfall in the previous years had been very 
scanty, and the Bar consequently presented a par- 
ticularly desolate appearance. Many, therefore, 
refused to believe that the land was worth culti- 
vating. Faced by these difficulties, real or fancied, 
large numbers of selected settlers returned to their 
homes, without attempting to cultivate the land 
offered to them. Those who persevered, and were 
not carried off by a severe epidemic of cholera, 
were rewarded by an excellent crop; and once the 
virtue of the virgin soil of the Bår had been thus 
demonstrated, there was no lack of fresh settlers 
to take the place of those who fled. 


The period of trial was à short one, and soon 
the demand for land among the peasants of 
the ‘central and submontane districts became 
very keen, and has continued so ever since. 
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The task of selecting peasant colonists was 
entrusted to deputy commissioners and settle- 
ment officers, and that of locating the colonists 
and looking after their future welfare to the 
colonisation officer. The choice in the case of 
the Lower Chenab Colony was, however, confined 
to Jats and Arains and three other minor tribes 
well-known for their industry. Of course there 
was a good deal to be said for restricting the 
choice to the most industrious tribes; but in 
the light of experience I doubt whether in 
selecting colonists it would not have been wise 
to draw other fish also into the net. There 
were some failures, where an officer left the 
work of selection in the hands of his subordinates, 
who employed underlings ready enough to take 
corrupt advantage of their opportunities. One 
deputy commissioner sent a hopeless set of 
ekka drivers to the Bar, which had no use 
for them as tillers of the soil. In those days 
a very capable officer, Mr. J. A. Grant, was 
settlement officer in Amritsar. He was a very 
successful recruiting agent for the colony, and 
his method may be described in his own. 
words :— 


When I had fixed on a village as one from which 
I would be likely to obtain a good number of settlers 
I used to send them notice that I was prepared to 
give land to all suitable men from that village who 
were ready to go...If I decided to go myself to 
the village, an order was sent to the patwari to be 
in attendance on a day named to supply verbally 
the required details as to land owned. I used to 
find it convenient to halt a day at¢he village, and 
the evening before to call up the headmen of the 
village to explain to them the terms on which the 
land would be given. They were at the same time 
warned that any deceit or personation would be 
punished by my refusing to give any land to that 
village, and moving on to some other. They were 
told that they would be required to expose any 
deceit that might be attempted, and to name the 
men who were embarrassed by debt, and the bad 
characters. If, afterwards, it was found they 
failed to expose such, the whole list was liable to 
be cancelled. Then they would be sent to talk it 
over until the next day, when all the would-be 
settlers came up in a body. These I would first 
separate into pattis (or wards) and make the men of 
each patti sit in a long row, the fathers next their 
sons, and brothers next one another. Walking down 
the row I could then easily see the men who were 
physically unsuitable. Many old dotards and mere 
boys would be brought up in the hope of thus secur- 
ing an extra square for the family, though they 
had no intention of going, and would do no good 
if they did. His colour would often betray the 
habitual opium-eater, and his general appearance 
(more especially his hands) the shaukin and the 
jawan who had-béen in the army or in Burma, 


r 


616 


and who, cutting his name after a few years spent 
with a regiment, had come home to the village, 
but had never done a hand’s turn of honest work 
behind the plough. Such men would never do 
any good in the Bár. A show of hands is a 
simple method for discovering the real workers 
among the community. Next, if any one family 
was represented by too many members, one or two 
of these would be weeded out amid loud protests, 
Sometimes, the three generations would come 
forward headed by a hoary old grandfather, 
and try to secure six or seven squares between 
them. It was plain that they would not all go, 
and even if they did, that their going would 
deprive some other family of relief, so they had 
to be thinned out. Then with the patwari (or 
village accountant) and a munshi at my elbow, 
and attended by the headman of the patti, 
I would go down the line and take down the 
names and the area of each man’s share, his age, 
parentage and got. This process would expose 
those who already had sufficient holdings or 
who had mortgaged a considerable share of their 
land, and these, too, were weeded out. The residue 
would be put down for a square each, with perhaps 
an extra square for the man who, by common 
consent, was named as the leading man of the 
patti—the bell-wether, whose lead all would follow. 
Thus the original crowd of applicants would be 
reduced to a band of men all connected by common 
descent, all physically fit to take up a life in a 
new country under considerable difficulties, all 
hard-up for land, but with sufficient resources to 
start them. All inquiries would be made publicly 
at the time of selection, and verbally. No file of 
any sort was made out, except the list of men 
selected and entered in the register, 


At a later period, when I was Deputy Com- 
missioner of Gurdaspur, I received an indent 
for a small number of colonists. My own method 
of choosing them was very like Mr. Grant’s. 
Perhaps the main difference was that I looked 
at their chests instead of at their hands. You 
may like to see a slide exhibiting some of these 
décolleté candidates. The essential things were 
to relieve congested villages and the congested 
holdings in these villages, and to send none but 
vigorous men to the colony. If a father with 
four sons had five acres you helped the family 
by taking away one of the sons, and it was 
far better to do that than to send the father, 
who might die in a few years, when the 
morcellement of the new holding would at once 
begin. Selected colonists, as a matter of fact, 
took other members of their families with them 
to help in tillage, and when they prospered 
much money flowed back into the districts 
whence they came. With each little band of 
colonists one was supposed to send a leader or 
sargiroh, who got an extra half square or 
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fourteen acres. I was once in a fix, as I had 
only a square left to bestow on three sargirohs. 
I gave the eldest man his half, and made the 
other two young men—a tall well-limbed Hindu 
Jat and a sturdy thick-set Sikh-Jat—wréstle 
for the other. I think the justice of this method 
of selection was fully appreciated by the large 
ring of villagers who watched the Homeric 
struggle. At last the Sikh Jat threw his rival, 
and became the exultant possessor of the 
half square. I daresay the colonisation officer 
managed to squeeze out another half square for 
the vanquished. He generally kept some land 
up his sleeve. 

I do not intend to trouble you with a detail 
of the conditions on which peasant colonists 
held their land. At first each man was given 
a deed of lease, later the conditions were 
embodied in general statements issued under 
the Government Tenancies Act IV. of 1893. 
The peasant colonist knew nothing and cared 
less about conditions. What he knew was that 
the family holding in his old home was one of 
four, five, six or seven acres, and that he had 
now got twenty-eight all to himself, while the 
charges he had to pay were not burdensome, 
I may say, in passing, that a minor reason for 
making the holdings large was that we intended 
at least one quarter of each should lie fallow 
every year, and only to supply water for the 
remaining three-quarters. But in practice, so 
far, we have not succeeded in enforcing that 
wise restriction, and in the past many villages 
have watered the whole allotted area once, and 
some of ittwiceevery year. Itis no wonder that 
the water level is rising rapidly, and that the 
danger that ultimately waterlogging may occur, 
if over-irrigation is not checked, must be faced 
and averted. To return to the conditions. The 
tenancies were for twenty years, but it was 
provided that, if after the first five the peasant 
had brought half the area under tillage and 
fulfilled all the other conditions, he should be 
given a permanent tenant right. 

It may be asked why there was not, as Sir 
James Lyall and Sir Mackworth Young originally 
wished, a provision enabling the colonist to 
become a full owner. The answer is that the 
chief reason was a desire to protect him from 
the pitfalls which experience had shown to 
beset the path of the small peasant proprietor 
in the Punjab. It was palpable to those who 
knew the people best that the unrestricted 
right of alienation which ownership was then 
held to imply had inflated the peasant’s credit 
unduly, and led in too many cases to foolish 
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borrowing and mortgaging with small hope of 
redemption. Ten years later the Government 
took its courage in its hands, and passed the 
Punjab Alienation of Land Act, XIII. of 1900, 
which put severe restrictions on transfers to 
non-agriculturists. It has been a very popular 
measure among the rural population, and has 
effected its object. But such drastic action 
was not contemplated in 1890, and it seemed 
wise to protect the new settlers against them- 
selves by only conceding a permanent tenant 
right. I remember that Lord MacDonnell pro- 
posed this afterwards in connection with land 
purchase in Ireland. The Punjab Act has 
removed the risk of ownership being a curse 
instead of a blessing. Finally it was decided 
to allow the Chenab Canal, peasants to buy 
land worth anything from £10 to £15 per acre 
for the almost nominal payment of 16s. 8d. an 
acre. It must be remembered, however, that 
many of them had already earned a permanent 
tenant right, which makes a considerable 
difference. 

I think the Chenab Canal colonisation officer 
had to settle peasant colonists on about 
1,100,000 acres of land. I suppose he had to 
deal with some 40,000 settlers, besides a host 
of eager applicants who clamoured for land and 
could not get it. Of course it was expedient 
to put all the accredited colonists from one 
Amritsar or Gurdaspur village, into a single 
colony village; or, if the colony village could 
not be filled by immigrants from one estate, 
to see that the other men drafted into it also 
formed a homogeneous group. The colonisation 
officer’s task was only begun when he- had 
sent the duly agcredited colonist to the village 
selected for him, and given him the slip which 
indicated the square of which he could take 
possession, He was expected, in the expressive 
phaseology of the East, to be the settler’s ‘father 
and mother,” to help him if he found the arrange- 
ments for watering his square unsatisfactory, 
to try to arrange an exchange if the square 
first allotted proved unsuitable, and generally 
to be ready to listen to any complaint reasonable 
or unreasonable, That is what I mean when 
I say that the “benevolent autocrat” had 
to be “the servant of his people.” He exer- 
cised fatherly discipline in ways that were less 
welcome, and insisted on village sites being 
laid out on a regular pattern, with broad roads 
and commodious house sites, on certain sanitary 
rules being followed, on a well being sunk to 
which each colonist contributed his quota, and 
on trees being planted. In many cases this 
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fatherly discipline took, no doubt, that form 
of “authoritative advice” with which Lord 
Cromer and Lord Kitchener have made us 
familiar, and it is quite likely that in the desire 
to make the colony a model settlement in every 
respect the thing was overdone. “ But it is 
hopeless to avoid a good deal of interference 
if the sanitary evils which are prominent in 
eastern villages are to be kept under in new 
colonies. We now try to gain the same end 
by more indirect means, namely, by rewards 
for cleanliness, and by making the insanitary 
state of a colony village a reason for deferring 
the purchase of a proprietary title by the settlers. 
From an economic point of view, the drafting 
of peasants of a good class into the Chenab 
Colony has been an enormous success. Some 
of us may think that in the troubled spring 
of 1907 they were too easily misled, and failed 
to show that confidence in their officers and in 
the Government which the efforts made for 
their welfare and the abounding prosperity 
which resulted therefrom had deserved. But 
it is ill work to rake up the embers of seven years 
ago, and that is the only reference I shall 
make to the subject. 

Popham Young had full charge of the 
arrangements made to transform the Bar 
nomads from cattle thieves into indus- 
trious farmers. The settlement was not an 
ungenerous one, but these interesting people 
have taken so kindly to an agricultural life, and 
have shown such sterling qualities, that one 
can only regret that even more was not done. 
A Jangli village site is a picture of orderly 
neatness and cleanliness. One might really, 
without much exaggeration, say that you could 
eat your dinner off the floor. 

The “yeoman ” grants were in round figures 
of 110 to 140 acres, and the “ capitalist ” grants 
ranged from 166 to 556 acres. In both cases 
the grants were sanctioned by the Financial 
Commissioner. The grantees paid an entrance 
fee, and could later buy the proprietary title 
on what have turned out to be very easy 
terms. It is impossible to deny that these 
grants were on the whole unsatisfactory. Yet 
the idea underlying them is quite sound, and 
I think even colony experience confirms this 
view. In 1890 Sir James Lyall wrote :— 

Yeoman grants, which differ from peasant grants 
rather in size than in character, are intended to 
attract a class which is net infrequently to be 
met with in parts of the Province, viz., the men 
who without attaining to the ranks of the richer 
gentry are still well above the ordinary level of 
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the peasant landowner. Naturally, this class 
comprises some of the most intelligent and enter- 
prising men in the agricultural community. They 
have good credit and resources, and if they can be 
attracted to the land should form most useful 
- members of the new colony. Lastly, an area has 
been reserved for capitalists. As already remarked, 
capitalist farming is not a system suitable to the 
Punjab. But a moderate infusion of the capitalist 
element is not without its advantages. It supplies 
natural leaders for the new society. It gives 
opportunity to Government to reward its well 
deserving servants, and to encourage the more 
enterprising of the provincial gentry. It attracts 
strong men who are able to command the services 
of considerable bodies of tenants. 


Things worked out very differently from what 
he intended. The yeomen and the capitalists 
were to be mainly agriculturists, and the former 
were to reside in the colony. The grants were, 
in fact, used to a considerable extent to reward 
deserving servants of Government on their 
retirement, and so became additional pensions. 
There was no guarantee that the retired munsiff, 
or hospital assistant, would know anything 
about farming. He was usually a townsman, 
and preferred to stay in his bazar and be a 
rent receiver. Even when genuine agriculturists 
were selected and recommended by deputy 
commissioners, it naturally happened that the 
men they wanted to reward—and a colony 
grant was soon immensely coveted—were the 
very men who were most useful in their own 
districts, who did not wish to leave, and whom 
he did not wish to spare. Hence a clamour 
for exemptions and wholesale absenteeism 
without exemptions. Grants of a similar 
character have been no more successful on the 
Lower Jhelam Canal. One cannot look without 
apprehension on a framework of society of such 
level uniformity as that of our Punjab Colonies, 
and one can only hope that in time the more 
thrifty and energetic members will by natural 
processes establish a superior position for 
themselves, and that leading persons and leading 
families will emerge. A bundle of faggots is 
very neat and very manageable so long as it is 
strongly tied up, But times come when ordinary 
bonds are loosed, and then it falls to pieces at 
once. 

Before noting briefly some of the leading 
features of the Lower Jhelam and Lower Bari 
Doab Colonies, I had better give a few more 
facts about the Chenab Colony. The greater 
part of it has now become the Lyallpur district, 
which in 1911 had a population of 857,711 
persons, representing a rise of 31 per cent. in 
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five years. That is rather less than the popu- 
lation of Manitoba and Saskatehewan in the 
Same year. In 1891 the population must have 
been represented by a few thousands. Two 
lines of railway, passing respectively through 
the east and west of the district, unite at 
Shorkot Road with a third line which serves 
the Jhelam Colony. The railway then runs 
south to Khanewal, where it joins the main 
line of the North-Western Railway. An 
enormous export trade of wheat and oilseed 
passes over these lines to Karachi. Besides the 
capital at Lyallpur, which in 1911 had a 
population of 19,578 souls, thriving market 
towns have been established at various other 
points on the railways. Roads have been 
constructed, avenues of trees planted, and 
Lyallpur has now assumed the aspect of the 
most prosperous Punjab districts. The ad- 
ministration has been assimilated to that of 
the other districts, atd the colonisation officer 
has made way for a deputy commissioner with 
a special colony assistant. 

The outstanding feature of the Lower Jhelam 
Colony was the adoption for most of the grants 
of horse-breeding conditions. 'The idea was that 
the peasant colonist should undertake to keep 
up a brood mare passed by an officer of the 
Army Remount Department. The young stock 
likely to become fit for British cavalry was 
to be purchased at eighteen months or younger, 
and drafted into the Mona Remount Depot, 
which covers an area of 10,000 acres in the 
north of the colony. There they are left for 
two years or more till fit for cavalry use. The 
prices paid for young stock by the Government 
are very liberal, and on the whole the peasant 
farmers have proved good horse-breeders. A 
supply of excellent remounts has been secured, 
and the colts which are not good enough for 
the British cavalry are available for native 
cavalry. Several regiments have been given 
allotments for stud farms and horse runs, both 
in the Lower Jhelam and Lower Chenab 
Colonies. While the horse-breeding conditions 
have satisfied the object for which they were 
originally proposed by the Horse and Mule 
Breeding Commission, it must be admitted that 
they have retarded the rapid development of 
the Lower Jhelam Colony from an agricultural 
point of view. The number of colonists has 
been limited by the necessity of giving the 
hhorse-breeder two squares instead of one. It has 
also been necessary to introduce primogeniture, 
for one settler must own the mare. Primo- 
geniture is quite foreign to the ideas of the 
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Indian peasant, and one cannot expect younger 
brothers to be enthusiastic about the develop- 
ment of a grant in which they will have no legal 
interest after their father’s death. 

Still, the Jhelam Colony much more than 
pays its way, and we must pay whatever price 
is necessary for military security. As already 
noted,.the larger grants have been as unsatis- 
factory in the Lower Jhelam as on the Lower 
Chenab Colony. The provision for Janglis was 
less liberal on the younger canal, and though 
the Shahpur Jangli was probably inferior to the 
Jangli of the Sandal Bar, it is a pity that the 
mistake was not discovered until only inferior 
land was left. In both colonies, I think, the 
error was made of colonising some land which 
was so inferior that it was not worth irrigating, 
and which had far better have been left for camel 
grazing. 

The colonisation of the Lower Bari Doab tract 
has just begun; in fact, the scheme sent up by the 
Punjab Government was only sanctioned by the 
Government of India seven weeksago. Some 
special features may be noted. There will be 
40,000 acres of irrigated State forest and 125,000 
acres will be sold by auction. I do not think 
we need feel surprised if it fetches in its prairie 
state £10 an acre. The land recently sold on the 
Upper Chenab Canal brought in £15 an acre. 
Seventy-five thousand acres will be set aside for 
375 grants of 200 acres each, for members of 
the old country families which still retain local 
prestige and influence among therural population. 
This is a good feature, and may strengthen the 
hands of the Government in the districts where 
the selected families reside. But it can hardly 
do much to benefit the colony itself. A third 
of the large area devoted to peasant grants will 
be held under service conditions, the grantee 
being bound to maintain a brood mare for horse 
or mule breeding, as the case may be. But 
the service square will be an addition to the 
ordinary square which the peasant grantee will 
hold. In the latter he can acquire a permanent 
tenant right after five years, and will be allowed 
later to purchase ownership at a price somewhat 
below the market rate. In the service square 
he will have no permanent title, and, if he fails 
to carry out the understanding on which it has 
been allotted to him, it can be passed on to 
some other applicant. 

I have told you, I hope not at wearisome 
length, the story of a great and novel experi- 
ment in Indian civil administration, which was 
rendered : possible by the skill and devotion of 
the offieers of the Irrigation Department. Of 
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course mistakes were made. Humanum est 
errare, and the sun-dried bureaucrat is in no 
ways exempt from the common lot. But, 
looking at the thing broadly, I think the 
Government I had the honour of serving for 
thirty-five years, and the officers who were its 
instruments in the business of colonisation, 
may look with just pride upon the work of 
their hands. 


DISCUSSION. 


Toe CHAIRMAN (Mr. J. S. Beresford, C.I.E.) 
said the paper had been a most interesting one 
on a great piece of civil administration carried 
out successfully. There were three distinct opera- 
tions in connection with these great schemes of 
colonisation: first, the harnessing and control of 
the rivers, and leading their waters ta the dry 
areas; secondly, peopling the land that had already 
been thus prepared for cultivation; and, thirdly, 
maintaining the essential operation of providing 
an adequate supply of water for the continuous 
irrigation of the land, and on the civil side keeping 
law and order. Sir John Benton last year dealt 
with the main canals of the Punjab; and Mr. Sidney 
Preston, in a paper read before this Society several 
years ago, gave a detailed account of the Chenab 
Canal, describing the works from the great Khanki 
Weir down to the small watercourses supplying 
individual squares—the squares which were after- 
wards divided into one-acre fields by the colonisation 
officer. The original squares were the groundwork 
of the surveys. Levels were taken at marked 
points on the corners, and from those levels 
contours were made on which the distributories 
were planned, and subsequently those features 
fixed the village boundaries. The drainage was 
carefully attended to. Those were things that 
did not come so prominently to the notice of the 
public. When the colonisation began the human 
element entered into the problem, and it was 
possible to deal with that only by specific arrange- 
ments. The promptitude with which the organisa- 
tion for placing families on the twenty-five-acre 
squares worked was extraordinary. In other 
countries with which he had had to deal, the 
square plan was also adopted in connection with 
irrigation. In the United States and Canada the 
original square was a square mile, 640 acres, divided 
into four sections of 160 acres each. The idea 
was that the holding would consist of one section ; 
but it was found that people wished to take on 
sections which they could not operate properly, 
and finally the size of the farms had been reduced 
to about: forty acres, or one-fourth of the quarter 
section. The people in the Punjab Canal Colonies 
were entirely dependent on the water supply 
being continued, and the engineers had. always 
‘some anxiety about -the upkeep of the’ works, 
especialy the weirs.- His first work in thé Punjab 
‘as ehidf- engineer in 1896 was to strengthen th 
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Khanki Weir so as to prevent accidents. In the 
United Provinces an important aqueduct was 
washed away in 1886, and for four years a large 
tract of country was cut off from irrigation. When 
Lord Curzon visited the Chenab Canal scheme he 
was very much taken with the whole project. He 
wished to know in a more tangible form what 
the great volume of water, 10,000 cubic feet per 
second, meant, and he (the Chairman) represented 
to his lordship that 10,000 cubic feet per second 
passing through the Chenab Canal meant water 
that in twenty-four hours would cover 20,000 acres 
one foot deep, for, roughly, there were twice as 
many seconds in a day as there were square feet 
inanacre, At first the colonists had no drinking 
water except from the canal. 


Sır James Dovre said there were wells in most 
divisions now. 


THE CHAIRMAN said at first, before closing the 
canal for repairs, it had been necessary to make 
pools of water for drinking purposes. It was 
impossible to close the canal for very long. On 
one occasion a great work had to be done in 
removing a central bank in the main Chenab 
Canal, and an army of 40,000 colonists was 
brought up to do the work, which was accom- 
plished in a few weeks. The colonisation officers 
and engineers always freely co-operated. There 
was sometimes perhaps a. little feeling of jealousy, 
because the engineers looked upon themselves as 
the primary originators of the scheme, as without 
irrigation the land could not be colonised; but, of 
course, the two departments worked well together 
with the same end in view. There was some 
difficulty in connection with the colonisation at 
first, as the land varied in elevation and quality, 
but he believed that on the whole the people were 
-contented and happy. He had never seen better 
wheat in any country than was grown on the 
Chenab Canal in the early days; the soil was 
virgin, and there was unlimited water. In one 
case when the produce was weighed it was found 
to be out of all proportion to the ordinary yield. 
He had seen no better cereal crops in Egypt than 
he had seen on the Chenab Canal, and yet the 
rentals in Egypt were out of all proportion to 
the rentals in India. It was a common thing to 
pay £8 or £9 rent in the former country. The 
yield of the cotton crop for some reason was about 
four times what it was in India. Sugar cane 
was no better. It was difficult to understand the 
difference in rental, but it seemed to be due to 
want of capital, the Indian cultivator not obtaining 
the produce because he had not the money to spend 
on manure, whereas a cultivator in Egypt thought 
nothing of spending £2 or £3 an aere on manure. 
In conclusion, he welcomed the King’s Indian 
Orderly Officers, who were present at the meeting. 


Siz Lovis W. Dans, G.C.I.E., C.S.I. (late 
Lieutenant-Governor of the Punjab), said that 
under doctors orders he had not intended to be 
present, and so he had not come prepared to make 
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any remarks upon the subject, but had felt com- 
pelled to attend the meeting to hear his old 
friend, Sir James Douie, fight their battles over 
again. Sir James had given a very clear and 
most interesting account of the history of the 
Punjab Colonies from the time when the idea was 
first taken up in the eighties, and his account 
had been so clear and flowing that probably 
many who had not been in the Punjab would 
imagine that the making of a colony in India was 
an exceedingly easy thing. He could only say that 
it had been nothing of the sort. The struggles, 
official and social, that took place about the 
formation of the colonies were almost titanic. 
Even the Lower Chenab Colony, which had proved 
such an enormous success, at first threatened to be 
a ghastly failure. Perhaps the irrigation officers, 
for whom he had the very highest admiration, and 
who were really responsible for all the advance- 
ment in the Punjab, were responsible in the outset 
for a slight mistake about the canal. They 
proposed to save money by making the canal an 
inundation canal, or one which only ran in the 
hot weather ordinarily, but with an exceedingly 
deep head, so that it would probably carry water 
in the cold weather as well. It seemed an excellent 
plan and would save the cost of the enormous 
weir across the Chenab; but unfortunately the 
river had a peculiar way of its own, and in the very 
first year it filled up the very deep head, and the 
idea of working it without a weir had to be given 
up, and enormous headworks were constructed. 
It was simply touch-and-go that the whole canal 
did not fail. He had been associated during the 
whole of his life very closely with the canals in 
one way or the other. In 1885 he was Deputy 
Commissioner in the Jhang district, and being a 
very active officer it was his pleasure and duty to 
ride very long distances upon camels to hunt up 
what was called rain-cultivation. Then the only 
cultivation of the Bar portion of the district was 
making a long mound of earth running over a mile 
or a mile anda half and a foot high for the purpose 
of conducting the scanty rainfall to small hollows 
where a little grain could be grown. He took to 
himself immense credit for having succeeded in 
raising the return of the rainfall cultivation for the 
year 1885-6 to the stupendous total of 10,000 acres, 
much more than had ever been returned before. 
In that area now there was something like a 
million and a half acres of irrigated cultivation, 
which was a clear demonstration of the extra- 
ordinary and wonderful change that had been 
brought about in that part of the Punjab by 
the labours of the irrigation officers, It was during 
one of these camel rides that he came across a 
party of men cutting the scrub jungle close to 
where Lyallpur now stands. He naturally asked 
what they were doing, and he was told that they 
were cutting a line for the first survey for the canal. 
After the question of how the canal was to be 
made had been settled, a great argument occurred 
between the officials as to` how tenants were 
to be got to go on to the land. A great 
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many officers, including Sir James Lyall, be- 
lieved they would never go there at all unless 
they were given proprietary rights in the first 
instance. The reason why it was thought better 
not to give proprietary rights in the first instance 
was that the experience on the Sidhnai Canal, 
which had been opened in 1887, showed that if 
men went there with proprietary rights they were 
apt in the first two or three years to mortgage and 
sell the lands to outsiders, who were only too 
ready to pounce upon it. In 1889-91 he was 
Settlement Officer in Gurdaspur, one of the con- 
gested districts, when this controversy was on 
foot, and Sir D. Ibbetson asked his opinion. 
He then expressed the belief that tenants 
could be obtained. He remembered Sir James 
Lyall writing to him and saying that no tenants 
had appeared, and that if tenants were not 
produced they would have to be given proprie- 
tary rights. He replied that that was the first 
he had heard that they were ready to receive 
tenants, and then he proceeded to try and recruit 
them, and he ventured to think that his was the 
first body of tenants that ever went into the 
district, Enormous crowds were collected in 
the most populous and thriving sub-division of 
the Gurdaspur district, the Batala tahsil, and 
for a fortnight his Indian assistant, Mohammed 
Munir, preached to them, and for a week 
he himself preached to them and told them 
what he had seen in the district after an inch 
of rain—hay growing above the knee, excellent 
soil and exceedingly fine crops, and that 
he was prepared to stake his reputation on 
their ‘finding it worth their while to go. After 
infinite trouble a hundred families consented to 
move, and they started with their carts, and flocks, 
and herds, and wives, and belongings, looking like 
the Hxodus. They were escorted with a band, 
and a fine feast was given to them before they 
started. The Amritsar and Sialkot cultivators, who 
had been waiting to see the attitude of Gurdaspur, 
as soon as they saw the exodus had commenced, 
‘hastened by train and got in before; but the first 
move was entirely due to his Mohammedan 
assistant. The people were told that they were 
enly to get occupancy rights, that they would be 
protected in their tenures ag long as they paid 
Government rent. That was a very sound form of 
‘tenure for the Hast, as it protected the people 
against themselves, which was really very necessary. 
It was a form of tenure that had been particularly 
elaborated in the Punjab, As Sir James Douie had 
said, Lord MacDonnell used the hereditary tenancies 
as a precedent in Ireland ; but an even greater man 
was struck by the history of the tenancy legislation 
in the Punjab. Mr. Gladstone, when he was 
ingeminating his ‘first tenancy legislation for 
Ireland, was given a copy of the Punjab Tenancy 
Act of 1868, and derived his idea of fixity of 
tenure at a fair rent in Ireland from the Punjab 
Act. All thoge who had worked in connection 
with the matter might take great credit to the 
province for having furnished such a valuable 
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precedent to so great a man. The system of 
protecting the people against themselves by only 
giving them occupancy rights was eminently suc- 
cessful, and he was convinced that that was the. 
real reason why the Chenab colonisation scheme. 
had been such a triumph and success. Now that 
alienation of land in the Punjab had been artifici- 
ally restricted to agricultural tribes by special 
legislation, there was not the same necessity for 
maintaining the grant of occupancy rights only, 
and quite recently Government, after a somewhat 
Homeric struggle, had decided that proprietary 
rights should be conferred upon the people. They 
were given those proprietary rights, which they 
never expected, for 12 rupees 8 annas an acre, 
The average rent in the Chenab Colony at the 
present time was £1 an acre, so that they were 
given their rights for less than one year’s rent. 
Some of them sold portions of their land, and land 
for which they had paid 12 rupees 8 annas they 
sold for 500 or 600 rupees an acre. That was a 
very clear illustration of the enormous increase in 
value of the land—a value which was due to the 
action of Government and the irrigation officers. 
The Chairman had drawn a parallel between 
Egypt and the Punjab in the matter of rents. 
The two countries were extraordinarily similar 
in natural conditions, the only difference being 
that in the Punjab irrigation extended over 
as much as three Egypts, which showed the 
size of the problems with which the revenue 
and irrigation officers had to deal. Like 


_the Chairman, he was glad to think that 


Egypt was benefited by the experience of the 
Indian irrigation officers, and most of the distin- 
guished irrigation officers in Egypt had served 
either in the Punjab or the United Provinces. It 
was quite true that the cash rents in the Punjab 
were not nearly, and owing to the history of 
the tract, could not be expected to be, as high 
as those in Egypt, but nothing had been more 
remarkable than the rise in cash rents in 
the last five years. When the question of 
the assessment of the Punjab Colony lands 
came up, that progress was in such active 
development that he said he thought the 
assessment might well stand over for two years, 
until it was seen whether the rents then being 
paid were likely to hold good. The result of 
déferring the assessment for three years was that 
the rents were double what they had been in the 
return which was first sent in, and the rise was 
still in rapid progress. There was no knowing 
to what point the rents‘inethe Punjab would 
increase as the export of cotton, wheat, barley, and 
oil-seeds from the great canal tracts mounted up, 
and it might’ be possible that the rents would 
become equal to those in Egypt. For the last four 
years the Punjab had been absorbing sovereigns 
and bullion at a rate four times as great per head 
as any other province in India; something like 
four millions sterling a year for the last four years 
had been received by the peasants, and it was the 
absorption of that enormous amount of wealth, 
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although spread over a population of some twenty 
millions, that enabled the high cash rents to be 
paid. He did not regard it as an ineffable blessing 
that high rents should be paid, but as a person 
who was responsible for raising the province from a 
position of beggary to one of considerable affluence, 
he was very glad indeed to be able to take advantage 
of the rise of rents that had occurred. Sir James 
Douie had also referred to the latest scheme, the 
Lower Bari Doab Canal, and the amount that had 
been paid per acre there. It was inferred that, 
owing to the financial slump that had taken place 
in Indian banks and other commercial enterprises 
in the Punjab and Bombay, prices would be very 
low compared with what they had been in the 
Chenab Colony and the Upper Chenab Colonies. 
It was quite true that at the sales which took 
place the other day so many commercial men did 
not come forward, but still the prices obtained for 
20,000 acres that were sold even before the water 
had got near them at all was no less than £18 an 
acre, and that was paid by men who had made 
their money largely in the other colonies. Not 
only had Government benefited by the enormous 
works, but, what was infinitely more important, 
the people of the province themselves had realised 
how valuable such properties were, and how 
desirable it was that they should secure for them- 
selves and their families holdings in those areas. 
A great deal had been done in the case of the 
Lower Bari Doab Canal to get over the primogeni- 
ture difficulty. The whole of his proposals were 
not entirely accepted, but he was responsible for 
the new colonisation scheme, and for suggesting 
that instead of giving a man a certain holding and 
then telling him to keep a mare—of course, in the 
next generation the holding would be subdivided 
probably between four or five sons, who would not 
be able to keep four or five mares, or even one— 
it would be better to give an ordinary holding, and 
keep an area in the hands of Government which 
could be leased out on special conditions for horse- 
breeding to those men who had their ordinary 
holdings already. One object was to prevent the 
too great sub-division of the holding, and thereby 
maintain the all-important supply of military 
transport and horses. Another important con- 
sideration was that in that way it would be 
possible to reward the leading men of the village 
communities, and so get rid of that dead level of 
uniformity which threatened to make the colonies, 
though very prosperous, rather uninteresting 
places to live in; Intelligent and active men 
would be able to obtain a considerably largar 
area than their original holdings on condition of 
breeding mules and horses, and they would be 
able to raise themselves in the social scale, and 
thus the leading men would be found by a process 
of natural selection. He thought it would be 
realised from-Sir James Douie’s paper that the 
indian Government ‘for once at ‘any rate had done 
a very great work in ameliorating the conditions 
of several millions-of the most deserving classes in 
the Ptinjab. eee "og 
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COLONEL SIR COLIN CAMPBELL Scort-MONCRIEFF, 
K.C.S.I., K.0.M.G., said it had been a pleasure 
to him to hear what was going on in the Punjab, 
and especially to see that a race of good men was 
really arising. It was fifty-five years since he first 
learned in India what a canal was, and he thought: 
under those circumstances he had a right to sit 
in the seat of the elders and not to talk to the 
younger people who were doing the work now. 
He remembered once in Egypt having a call in 
Cairo from a pasha of some infiuence, who said 
he had just come into his property and that things 
were getting on very well. On being asked about 
bribery, he replied that when a man began to take 
a bribe nowadays in Egypt he was very soon found 
out and his career was ended. 


Mr. A. Yusur-Aut, 1.0.8. (United Provinces), 
wished to speak on an aspect of the subject in 
which he had taken a great deal of interest. The 
paper had dealt with the matter from numerous 
standpoints, the engineering features, the agricul- 
tural changes, the changes in the economic condi- 
tion of the country, and in a most admirable 
manner had summed up the administrative 
problems that had arisen since the colonies were 
established. It also dealt with some of the social 
phenomena that had begun to show themselves 
in the colonies, for instance, the very interesting 
experiment made by the introduction of primogeni- 
ture. That might appear at first sight to be 
merely a legal question, but it was a question that 
affected very largely the social life of the villages 
in India, and therefore the social life of the majority 
of the people of India. Great social questions 
had arisen on account of the displacement of the 
population from the very thickly-populated tracts 
to the new tracts which had been artificially 
created: That displacement, as far he was able 
to judge, was destined to have a very large effect 
upon the social habits and the social institutions 
of the country. Some of the narrow ideas of caste 
were being dissolved under the new conditions, 
and sanitary questions were being dealt with in 
the new colonies in a manner entirely different 
from anything that could be hoped for in the 
older-established village communities or in other 
Provinces in India. In carrying out canal colonisa- 
tion, Government had undertaken to a certain 
extent what might be called country planning: it 
planned out the land, it took very careful levels, 
it fixed the holdings in a much more scientific 
manner than the older holdings in the United 
Provinces and Bengal, and to a certain extent it 
aimed at dividing the country and‘ apportioning 
the land in a manner that would be at once 
compact and yield results in the way of & higher 
agricultural tilth. Those were very great results, 
and destined to affect, not. only the Punjab, but 
also other parts of India. When he was in the 
western districts of the United Provinces he saw 
many pesants who had been to the Punjab, of 
had relatives there, who came back spéaking niost 
enthusiastically about the increased yield the land ~ 
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had given on account of the increased capital that 
the colonists were able to put into their land. The 
great problem of agriculture in India was not so 
much scientific agriculture as the introduction of 
capital and the conservation of manure, and these 
points the canal colonies were studying and prac- 
tising in a special manner. It would probably 
take a long time before such results were accom- 
plished in other parts of India. 


SIR ARUNDEL T. ArunpEL, K.C.S.I., in pro- 
posing a vote of thanks to the author of the 
paper, said he had been always interested in 
the canal colonies of the Punjab, but had 
never been able to understand until that evening 
the way in which the colonisation took place. 
Sir Louis Dane had added a great deal of infor- 
mation to that given by Sir James Douie. With 
regard to the question of bribery in connection 
with the distribution of water, for a long time he 
had charge of a district in South India where 
there was an irrigation of 200,000 acres, and he 
understood that a large amount of bribery went 
on. A man might have had his area irrigated 
and have a crop in a flourishing condition, but 
if the water did not continue to reach the 
land at precisely the critical moment the whole 
of the crop might be destroyed; and conse- 
quently the cultivators tried to put themselves 
on good terms with the subordinate officers who 
had charge of the minor distribution works. Com- 
plaints were very seldom made, because it was more 
worth while for a man to pay the trifling amount 
necessary as a bribe than to run the risk of losing 
his crop. The estimate made was that about four 
annas per acre over the whole of the area was 
paid per annum in bribes, z.e., about Rs. 50,000. 
Whether that was true or not he could not say; 
but information came from various quarters, and 
a member of the Legislative Council raised the 
question to see if anything could be done. He 
would like to know whether Sir James Douie had 
ever had complaints of bribery with regard to thé 
distribution of water in detail by the minor 
officials. 
he wished to couple Mr. Beresford for his kindness 
in taking the chair. 


Mr. F. C. Canning, I.C.S. (retired), in seconding 
the resolution, said he was very grateful to the 
author for the clear way in which he had described 
what had been done. Long before there was any 
canal in those parts of the world, he himself was 
Assistant Commissioner in Gujranwala, and his 
days were spent almost entirely in hearing cases of 
cattle-stealing. A few years later, in 1878, when 
he succeeded Mr. (now Sir) Mackworth Young as 
Secretary to the Financial Commigsioner, two of 
the files made over to him related to two of the 
eanal projects in the early stages, one the Sidhnai 
project and the other the Chenab project, and he 
had to note upon them. He was struck by the fact 
that there was a great difficulty about the projects 
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on account of there being no population in the area 
to be irrigated, and that population could not be 
trusted to come from the adjoining tracts. There 
had been already instances of population drawn 
from those tracts with scanty population, which 
had resulted in a great decrease of well-cultivation, 
and he believed in his notes he sketched for the 
first time the idea that it would be necessary to 
have a system of colonisation from the Central 
Punjab. 


Sır James Dovus, in reply, said the social effects 
of the colonisation might be very considerable in 
the end. The type of man whom the tracts would 
finally produce would be rather different from the 
type that had existed hitherto in the Punjab. 
What struck him as being very likely to happen 
was that there would be an enormous difference in 
the agriculture of the Punjab. Anyone who was 
familiar with the history of agriculture in England, 
who had read, for instance, Mr. Prothero’s great 
book on the subject, saw that many things he had. 
accepted more or less as a matter of course when he- 
was in the Punjab were really glaring defects in 
agriculture, which had been slowly shuffled off in 
England. Many of those defects would not arise in 
the colonies, and he hoped in the end the colonies 
would become models of good farming, that instead 
of half-starved cattle wandering over the plains 
which by courtesy were called pasture-grounds, we 
should have good stall-fed stock, and that the soil 
would be properly manured. Sir Arundel Arundel 
had referred to a question which he would have 
preferred not to say anything about. Any revenue 
officer who had had to do with the colonies had 
had it painfully forced upon his attention that the: 
native officials in the Irrigation Department and irt 
the Revenue Department had received a great deal 
of money which they ought not to have received, 
In detail it was impossible to prevent such things 
until there was a higher standard amongst the 
people themselves. The recipient had no shame 
in receiving, and the donor had no shame in 
giving; in some aspects it did not differ much from 
tipping servants ina country house. There was very 
often a fixed rate per square paid to the patwaris, 
and many patwaris took special fees for services, 
which the people considered objectionable ; but they 
were perfectly willing to pay the fixed rates, and 
the official, if decent, did not ask for more. He 
was pleased, as an old Punjab officer, to see present 
that evening the Indian Orderlies of the King. The 
Punjab, of all provinces, was the great recruiting 
ground for the Indian Empire, and perhaps a 
retired Punjab officer looked with almost more 
pleasure and pride on the Indian officers who came 
to England than the ex-officials who came from 
any other province. The grant of land to retired 
military officers had been an important feature 
in all the great colonisation schemes, and was an 
important feature in the Lower Bari Doab scheme, 
and he hoped some of the gentlemen present would 
be lucky enough to get very good grants. 
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ENGINEERING NOTES. 


Coupled 2-8-2 Single-phase Alternating-current 
Locomotive for the Rhaetian Railway, Switzerland. 
—-The locomotive described in this note has been 
in regular service for some time past on the 
Rhaetian Railway. The mechanical portions were 
supplied by the Swiss Locomotive Works, Winter- 
thur, and the electrical equipment by the 
Allgemeine Hilektricitits Gesellschaft, Berlin. 
The locomotive has two fixed and two movable 
coupled axles, and two Bissel bogie trucks. The 
upper portion consists, as usual, of a closed 
machine compartment and two driver’s cabs. 
The drive is accomplished by two motors, each 
having an hourly rating of 350 h.p., with gear 
wheels on both sides of them, which work on 
to a common gearing shaft. For the purpose of 
equalising the pressure, each of the gear wheels 
mounted on one shaft is provided with teeth set 
at an angle, this angle being opposite on each 
wheel. The gearing shaft drives the jack shaft 
lying between the third and fourth axles, bymeans 
of coupling rods, also set in an angle, and the jack 
shaft in turn drives the coupled axles. Both 
motors are connected up in accordance with a 
method known as the double-feed systems; on 
starting up, the motor is short-circuited. The 
control is effected by the electro-magnetic con- 
tractors, operated from the controller, which, as 
well as the reversing controller for the motors, is 
supplied with alternating current of 300 volts. 
There are twelve driving steps, and owing to the 
fine graduation of the voltage supplied to the 
motor, starting and speed -regulation, while 
running, can be carried out smoothly and without 
shock, Hach motor can be separated from the 
other electrically in avery simple manner, so that, 
iam the event of one motor developing any defect, 
the locomotive can be run with the other alone. 
The collection of the current from the overhead 
line is effected by means of two pantograph 
collectors mounted on the roof. These can be 
individually isolated from the rest of the appara- 
tus by ‘means of isolating switches. The Rail- 
way Gazette of January 30th gives further 
particulars. 


International Engineering Congress in San 
Francisco, 1915.—The Congress will hold its 
sessions during the week September 20th-25th, 
1915, and the prospectus points out its scope and 
two distinct but equally important purposes: 
Firstly, the gathering together of a large and repre- 
sentative body of engineers from all civilised 
countries, with the opportunities which this will 
present for forming or renewing personal ac- 
quaintances and of exchanging views on the 
various phases of professional work. Secondly, the 
reading and discussion of papers before the various 
sections, and their later publication in such form 
as to constitute a valuable addition to any 
engineering library. In scope and character it is 
intended that the Congress shall be truly inter- 
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national, and that it shall embrace, in a thorough 
and comprehensive manner, the various branches 
of the engineering profession. Eminent enginéers 
throughout the world will be invited to contribute 
papers on assigned topics, and in the selection and 
distribution of these topics the committee will 
use its best endeavours to render the series of 
resulting papers widely representative of the 
world’s best engineering practice in the various 
branches of the profession. The following is a 
eneral indication of the sections, and the 
branches of engineering that each will cover :— 
General Sessions: Official and general addresses, 
discussions on topics of general professional 
interest, business meetings, etc. 
Section (1) The Panama Canal. 
» (2) Waterways and Irrigation. 
» (3) Railways. 
» (4) Municipal Engineering. 
„ (5) Materials of Engineering Con- 
struction. 
» (6) Mechanical Engineering. 
» (7) Electrical Engineering. 
» (8) Mining Engineering and Metallurgy. 
» (9) Naval Architecture and Marine 
Engineering. 
„» (10) Military Engineering. 
», (11) Miscellaneous. 


Application of Liquid Airto Engimeering.—The 
above has been demonstrated in a recent lecture 
read before the Société des Ingénieurs Civils de 
France. Liquid air was first produced by Cailletet 
in 1877, and the world’s output now amounts to 
3,532 cubic feet per hour, The process of manu- 
facture consists essentially in allowing air to cool 
(after compression) by its own expansion, and using 
this air in turn to cool other gas which is still to 
undergo expansion, and so on until liquefaction 
takes place. The cheap production of oxygen from 
liquid air has given an impetus to this new industry. 
The fact that nitrogen solidifies at — 211° C. while 
oxygen remains in its liquid form, allows of the 
latter being drawn off. The cost of oxygen obtained 
in this manner is said to be about twenty francs per 
ton. Many interesting applications of oxygen were 
given. Thickarmour plates are readily cut through 
by first heating the metal toa high temperature 
and directing on to the surface a fine jet of cold 
oxygen. By the addition of oxygen to the blast in 
a 100-ton blast furnace of the Ougree works in 
Belgium a saving of 60 kg. in the coke necessary for 
smelting one ton of iron has been obtained, and the 
output has been increased 10 to 15 per cent. at the 
same time. In conjunction with a special form of 
lamp-black, liquid oxygen produces a high explosive 
equal to dynamite and at about half the cost. 
Small bags of this lamp-black, which are inert in 
themselves, are dipped when required -into liquid 
oxygen and become highly explosive by detonation. 
In the event of a misfire any chance of accident is 
avoided by waiting a short time, when the oxygen 
will have evaporated. For some of these details we 
are indebted to Hngineering. 
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New Alpine Railway.—This is an important new 
line of railway sixty-two miles long, running from 
Brigue to Disentis, a portion of which is expected 
to be opened on July ist. It is being built by a 
private company, and not by the Swiss Federal 
Railways, the capital, £1,520,000, being wholly 
French. Owing to unexpected difficulties in boring 
the Furka Tunnel, the remainder of the line 
cannot be finished until next year. The railway 
for the most part runs through thinly-populated 
districts. It may be said, therefore, to be a tourist 
line, built for the benefit of the tourist, rather 
than the resident population; and the picturesque 
region traversed by the railway is not generally 
known to the travelling public. 


OBITUARY. 


CHARLES Davis, M.V.O.— Mr. Charles Davis, 
M.V.O., died on the 23rd inst. at his residence in 
Gloucester Place. He was born in 1849, and 
entered the business of his father, the late 
Frederick Davis, the well-known art dealer of 
New Bond Street. In 1865 he paid the first of a 
series of visits to Russia, in the course of which 
he secured numerous treasures from the then 
almost unknown art collections of that country. 
For many years he took a prominent part in 
nearly all the great art sales in London, and his 
advice and services were eagerly sought by the 
principal collectors. He was appointed art expert 
to King Edward VII., who conferred on him the 
Victorian Order in 1907. 

Mr. Davis was associated with many charitable 
institutions; in particular he took a great interest in 
the Middlesex Hospital, on the governing board of 
which he served for fifteen years. He was elected 
a member of the Royal Society of Arts in 1904. 


NOTES ON BOOKS. 


Coast SAND DUNES, SAND SPITS, AND SAND WASTES. 
By Gerald O. Case. London: St. Bride’s Press, 
Ltd. 5s. net. 

While a good deal of attention has been directed 
in recent years to the question of coast erosion, but 
little has been said of the changes made by the 
wind on sandy shores. According to Shaler, nine- 
tenths of the coast-line of the world is fringed with 
sand, and if we limit our considerations to the 
United Kingdom we find it has been computed that 
the sand dunes of Scotland occupy 134,400 acres ; 
of Ireland, 268,800 acres ; and of England, 1,600,000 
‘acres, Three striking photographs of the Maviston 
Sands, in Elginshire, illustrate in a very vivid 
fashion the damage that can be done by shifting 
sands. The first of these shows the sand dunes 
gradually moving inland and overwhelming a 
plantation of Scotch firs, the second shows the 
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tops of the still living trees emerging above the 
sand, and the third shows the dead skeletons of 
the trees when the sand, after burying and killing 
the plantation, has moved on beyond it to spread 
further destruction. : 

Of course, the movements of sand are not always 
pernicious; sometimes they assist in the reclamation 
of new ground. For instance, on the famous golf 
links of St. Andrews, where the binding powers of 
“bent” (Elymus arenarius) have been used to fix 
and hold the sand together, two new courses have 
been gained in the space of a few years. In 
Chapter X. Mr. Case describes a number of other 
places where substantial reclamation has been 
effected, and he includes a number of suggestive 
illustrations. The subject is certainly of sufficient 
importance to deserve more attention than it has 
hitherto received, and in discussing the nature of 
the groynes, embankments, etc., as well as of the 
vegetation best suited to arrest the movements of 
sand, Mr. Case has made distinct progress towards 
the solution of a difficult problem. 


THE YEAR-BOOK OF WIRELESS TELEGRAPHY AND 
TELEPHONY, 1914. London: The Marconi Press 
Agency, Ltd. 2s. 6d. net. 

This year-book was published for the first time 
in 1913, In this, the second, issue some 300 pages 
have been added, and the volume now contains an 
immense mass of information which appears to 
include the omne scibile about wireless telegraphy. 
In addition to statistics and tables giving the 
wireless stations of the world, the rates for 
messages, the laws and regulations governing 
wireless telegraphy, etc., there are a number of 
valuable articles by well-known experts. Thus, 
Professor J. A. Ewing writes on “ Waves and 
Wave Motion”; Mr. A. R. Hinks, F.R.S., on 
‘‘ Wireless Time Signals and Longitudes’’; Dr. 
W. H. Eccles on “ Radiotelegraphic Investiga- 
tions”; and Mr. R. G. K. Lempfert on the 
« Application of Wireless Telegraphy to Meteoro- 
logy.” A list of patent applications in 1913 is 
given, from which it appears that in Great Britain 
the number was 125; in France, 14; in Germany, 
67; and the United States of America, 5. 

The year-book has an indez, but this might with 
advantage be made fuller; it only contains some 
200 entries for a volume of 750 pages, much of 
which is closely packed with facts and figures. 


GENERAL NOTES. 


CENTENARY OF DISCOVERY OF NITRO-GLYCERINE 
AT TURIN.—A bust of Ascanio Sobrero, the dis- 
coverer of nitro-glycerine, will be unveiled, at 
Turin, on the 31st inst. This memorial, presented 
by the city of Turin, will be placed in the hall of the 
Politecnico del Valentino, where the illustrious 
scientist was professor of chemistry for twenty- 
two years. 
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‘Tue Om Patm.—The African oil palm (Elais 
Guineensis) has been introduced into Asia with 
very satisfactory results. It grows well, and -ig 
yield and richness the fruit is superior to that 
grown in its native home. In the province of 
Tamiang, in Sumatra, preparations have been 
made for planting 7,500 acres per year. Experi- 
ments show that one acre of these trees yields 
9,500 lbs. of palm oil, producing a profit of £24 
per acre. The trees come into bearing after four 
years, and the cost of establishing and maintain- 


ing them during that period is about £32 per acre. — 


Palm oil is in steady demand by soap manufac- 
turers, and palmetto oil, which is also obtained 
from this tree, is used in the preparation of vege- 
table butter. The price of palm kernels, which 
twenty years ago ranged from 8s. to 10s. per cwt., 
has now risen to 24s. to 26s. 

Imports OF COAL By Itany.—Some idea of the 
relative importance of nine of the principal ports 
of Continental Italy may be gathered from the, 
following statistics published by the Italian State 
Railway administration, showing the number of 
truck-loads despatched by rail during the month of 


September last :— 
Genoa . . . .«-. . s« s « « 6,724 
Venice . . . we ee ele «682,084 
Leghorn ... . 1,639 
© Savona . 1,377 
. Ancona. . . . . . . - © « 1,079 7 
Naples . 2. «© + © © © «© «© a 747 
Civita Vecchia. . 655 
Torre Annunciata. . . . . 459 
Spezia . . . à 895 
Total . 15,109 


Taking a.low estimate of 10 tons per truck-load, 
this would represent a total of 151,090 tons, which 
is under the usual monthly average sent away 
from these ports. 


Ca 


COMMERCE oF Banaxox.—The total value of 
the trade of Bangkok, which is the chief port of 
the Kingdom of Siam, is stated by a French 
colonial journal to have amounted to 300 millions 
of francs (£12 million sterling) during the financial 
year 1911-12. Of this amount 139 million francs 
(£5,560,000) for imports and 161 million francs 
(£6,440,000) for exports, which are principally rice 
and teak. The German and Norwegian shipping 
frequenting this port now largely exceeds - the 
British in number and tonnage. 


Tus Woon INDUSTRY OF SmyRNA.—The wool of 
the Smyrna market is produced partly within the 
district of Smyrna and partly on the high inland 
plateau of Anatolia. The sheep of the Smyrna 
di istrict are called kivirdjik, a hardy type with 
sniall horns and narrow tail. The wool from these 
sheep, known as “ yerli,” is of finer quality than 
that of the Anatolian plateau sheep. Anatolian 
sheep are called caramans, and have a charac- 
teristic heavy flat tail, weighing up to 22 lbs. -The 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


— 


May 29, 1914. 


wool of thé caramans, known -as “ Anatolian,” is 


„larger and coarser than yerli. An intermediate 
breed of sheep known as hereke also exists, the 


wool of which resembles Anatolian; The finest 
yerli wool is used principally in Smyrna for the 
manufacture of army cloths, blankets, etc. The 
Anatolian wool is used largely in the districts of 
production in the manufacture of carpets. The 
wool exported from Smyrna is usually Anatolian, 
and the principal foreign buyer is the United - 
States. Germany, France, and Italy come next in 
érder. There are three grades of wool—unwashed, 
half-washed, and “tannery.” The unwashed is 
cut at the first shearing in March. The half- 
washed. comes from the August shearing, after the 
sheep are washed. Tannery wool is cut from 
sheepskins that have been limewashed for tanning 
purposes. 


MEETINGS FOR THE ENSUING WEEK. 


TUESDAY, JUNE 2...Royal Institution, Albemarle-street, W., 
3 p.m. Professor A. Fowler, “ Celestial Spectro- 
scopy.” (Lecture I.) 


WEDNESDAY, JUNE 3...Public Analysts, Society of, at the 
Chemical Society, Burlington House, W., 8 p.m. 
1. Mr. A. Gemmell, ‘‘ The Insoluble Bromide Value 
of Oils and its Determination.” 2. Mr. ©. O. 
Bannister, “The Determination of Iridium in 
Platinum - Iridium Alloys.” 3. Mr. L. Gowing- 
Scopes, “The Symbolical Representation of 
Analytical Operations.” 4. Mr. L. Gowing-Scopes, 
“ The Properties of some Chlorhydrocarbons and 
their Uses in Chemical Analysis.” (Part II.) 
5. Miss H. Masters and Mr. H. Llewellyn-Smith, 
‘** The Changes in the Character of Fats during the 
process of Cooking.” 6. Mr. J. O'Sullivan, ‘“ On 
the Chief Source of the Loss of Sulphuric Anhydride 
and of Chlorine by ashing substances containing 
these constituents.” 

THURSDAY, JUNA 4...Chemical Society, Burlington House, 
W., 8.30 p.m. 1. Mr. G. F. Morrell, ‘Studies in 
the succinic acid series. Part I.—The chlorides 
of succinic and methylsuccinic acids and their 
constitution.” 2. Messrs. H. F. Coward and 
F. Brinsley, ‘‘The dilution limits of inflamma- 
bility of gaseous mixtures. Part I.—The deter- 
mination of dilution limits. Part II1.—The lower 
limits in air of hydrogen, methane and car- 
bon monoxide.” 3. Mr. ©. R. Crymble, “A com- 
parative study of the absorption spectra of some 
compounds of phosphorus, arsenic, antimony and 
bismuth.” (Preliminary note.) 4. Messrs. J. C. 
Irvine and A. W. Fyfe, “The reactions of 
. & hydro-a-amino-compounds as cyclic structures. 

Royal Institution, Albemarle - street, W., 8 p.m. 
Professor Silvanus Thompson, ‘‘ Faraday and the 
Foundations of Electrical Engineering.” (Lecture I.) 


FRIDAY, JUNE 5...Royal Institution, Albemarle-street, W., 
9 p.m. Professor W. C. Bragg, “ X -Rays and 
Crystalline Structure,” 

Municipal and County Engineers, Institution of 
(Scottish Section), Dunfermliné,2 p.m. 1. Mr. B. 
Unwin, ‘‘ A Town Planning Scheme: its Effects on 
Housing and Architecture.” 2. Mr. A. H. Camp- 
bell, ‘‘ Early Examples of Town Planning in the 
City of Edinburgh.” 38. Mr. J. L. Jack, “ Town 
Planning from a Lawyer’s Point of View.” 4. Mr. 
W. L. Gibson, ‘“ The Advantages of Steam Tractor 
Haulage over Team Labour for Road Metal.” 

SATURDAY, JUNE 6...Royal Institution, Albemarle-street, W., 
3p.m. Mr. S. Goetze, ‘‘ Studies in Expression in 
Art. Lecture I.—Origin and Development.” 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 
A meeting of the Indian Section was held on 
Thursday, May 21st, 1914; Sır J. ATHELSTANE 
‘Bartngs, C.S.I., in the chair. 


THe CHAIRMAN said he was happy to find 
that the first duty which fell upon Chairmen at 
the Society’s meetings was on the present occasion 
by no means necessary, because Mr. Gait had 
already introduced himself to the Society in a way 
which the Society regarded as most commendable, 
namely, by having written an exceedingly in- 
teresting paper on the Indian census two years 
ago. Unfortunately on that occasion Mr. Gait 
was absent, but he was now present, and the 
audience welcomed the complement of his pre- 
vious paper. The subjects which the author had 
selected were two of the most important with 
which the census had to deal; but their import- 
ance was perhaps more apparent underneath 
the surface than at a first glance. The paper 
would make it very clear how the questions 
of ethnography and occupation were co-ordinated 
together throughout the whole of the social life 
of India, and how they had their bearing on the 
administrative work of our countrymen out there 
as well as on the great interest which the scientific 
question of ethnography always had to those who 
studied the subject not only in India, but in other 
countries. Mr. Gait was now acknowledged to be 
the highest authority on census matters in India, 
and also on the races of India. 


The paper read was— 


THE INDIAN CENSUS OF 1911. 


ETHNOGRAPHY AND OCCUPATIONS. 
By E. A. Garr, C.8.1., C.I.E., 


Member of the Executive Council, Bihar and Orissa. } 

When my original paper on the Indian Census 
was read before this Society, in’ March, 1912, 
barely a year had elapsed since the census was 
taken; the compilation of the figures had 
not been completed and the provincial census 
reports had not reached me. The discussion 
was thus necessarily confined to the broader 


aspects of the statisties, and it did not extend 
to the more complicated tables relating to caste 
and occupation which were still in course of 
compilation. 

In the present paper I propose to deal mainly 
with these two subjects, but before doing so E 
will refer to one or two points of interest in 
connection with other parts of the statistics. 


REASONS FOR VARYING DENSITY. 


In the first place we may glance at the reasons 
for the, very irregular distribution of the popu- 
lation of the Indian Empire. The Presidency 
of Bengal has 551 persons to the square mile, 
the United Provinces 427, and Bihar and Orissa 
344. Burma, on the other hand, has only 53, 
Kashmir 37, and Baluchistan a scanty 6. 

If smaller areas be taken, the variations 
become even more noticeable. Iņ several 
districts of the Lower Ganges valley the density 
ratio exceeds a thousand, while here and there 
in smaller units it approaches two thousand. 
Densities like this far exceed anything known 
in agricultural tracts in Europe, where a recent 
writer tells us that agriculture alone is never 
able to support more than 250 persons to the 
square mile. The other extreme is found in the 
Chagai State of Baluchistan, where there is only 
one person to the square mile. It has been 
said that the density varies with the rainfall, 
but this, like most broad generalisations, is only 
partly true. Lower Burma, with a rainfall of 
146 ins., has only eighty persons to the square 
mile, while Bihar and the eastern part of the 
United Provinces, with only a third of the 
rainfall, have more than six times as many. 
India being in the main an agricultural country, 
the population is greatest where conditions 
are most favourable to agriculture. For this 
purpose a certain minimum amount of rain is 
absolutely essential, but once this minimum is 
exceeded variations become of less importance, 
while excessive precipitation may be actually 
harmful. Where irrigation canals have been. 
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constructed, the rainfall is of minor importance, 
but elsewhere there is generally a fairly close 
relation between density and rainfall wherever 
the latter is less than 40ins. or thereabouts. 
Where the rainfall exceeds this amount, the 
correlation between it and the density of the 
population almost disappears, and the con- 
figuration of the surface becomes the most 
important factor in determining the number of 
persons which a given area can support. In 
level alluvial plains practically the whole area 
can be cultivated, but where the surface is un- 
dulating only the valley bottoms are fit for 
permanent cultivation. In hilly country the 
slopes are often terraced, but terracing is an 
extremely laborious operation, and it is prac- 
ticable only where there is a good depth of soil. 
More than a third of the total population of 
India is found in the Ganges valley east of Delhi. 
This tract occupies only about one-eighth of the 
total area, but it is extraordinarily level, and 
practically the whole of it is fit for cultivation. 
The nature of the soil is unimportant as com- 
pared with the factors already mentioned. The 
valley of the Indus, like that of the Ganges, is 
an alluvial formation, but owing to its scanty 
rainfall it supports only one-fifth of the in- 
habitants per square mile. Malaria sometimes 
prevents the population from growing up to the 
dimit it might otherwise reach, while occasionally 
the population is sparse owing to the mis- 
government and wars which occurred prior to 
the establishment of British rule; parts of the 
Central Provinces still bear traces, in their 
seanty population, of the Maratha and Pindari 
raids during the early part of the last 
century. 


DENSITY AND GrowTH OF POPULATION. 


An examination of the growth of population 
which has taken place during the decade shows 
that, as a rule, it is the most sparsely inhabited 
tracts which are now adding most rapidly to 
the number of their inhabitants. The reason 
for this is that the adverse conditions which 
formerly prevailed in many of these tracts have 
been removed or alleviated. Anarchy has dis- 
appeared from Burma ; the remote tracts of the 
Central Provinces and Chota Nagpur have been 
made accessible by rail; and the scanty rainfall 
of the Punjab has been supplemented by arti- 
ficial irrigation. There are some exceptions to 
the general rule that the population is now 
growing most rapidly in thinly peopled tracts. 
Two districts of the Bengal delta, with about a 
thousand inhabitants to the square mile, have 
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grown by 12and 15 per cent. respectively since 
1901. 

The vital statistics are not yet sufficiently 
accurate to permit of their use for the purpose 
of framing inter-censal estimates of the popu- 
lation. In only two provinces did the variation 
in the natural population disclosed by the 
census correspond at all closely to the variation 
indicated by a comparison of the number of 
births and deaths reported during the decade. 


MIGRATION. 


The proportion of persons residing in some 
district other than that in which they were 
born is less than 9 per cent., and more than 
half of this is accounted for by intermarriages 
between people in neighbouring villages which 
happen to lie on opposite sides of an inter- ° 
district boundary line. In some cases, however, 
the volume of migration is very large. Bengal, 
with its jute-mills, tea-gardens, and coal-mines, 
has received nearly two million immigrants 
from other provinces, while the United Provinces 
sends out 800,000 of its people to earn a liveli- 
hood elsewhere. One-eighth of the population 
of Assam is foreign-born and one-twentieth of 
that of Burma. In Assam the immigrants, of 
whom two-fifths of a million are from Chota 
Nagpur, are attracted by the tea-gardens, 
while in Burma they go chiefly to work in the 
rice mills and oil works, or as agricultural 
labourers ; a quarter of a million are natives of 
Madras, and an eighth of a million come from 
East Bengal. Throughout India the larger 
towns are great centres of attraction; and in 
Calcutta and Bombay about three-quarters of 
the inhabitants are immigrants. We have no 
means of knowing how many natives of India go 
across the boundary which divides that country 
from Persia, Afghanistan, Tibet, China and Siam; 
but statistics which were kindly supplied to me 
by the census authorities of Great Britain and 
the Colonies show that the total emigration 
overseas exceeds a million. Nearly half of these 
emigrants were found in Ceylon, and one-fifth 
in the Straits Settlements and the Federated 
Malay States; 85,000 were enumerated in 
Natal and other parts of South Africa; 80,000 
in British Guiana, 50,000 in Trinidad, and 
35,000 in Mauritius. In the last-mentioned 
island the emigration has continued over such 
a long series of years that, although the number 
actually born in India is small, more than two- 
thirds of the population are of Indian origin. 
The British islands contained in 1911 over 4,000 
natives of India, of whom 2,500 were lascars 
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and others employed on ships. The bulk of the 
remainder were students. 


Wuat rs A HINDU? 


In my previous paper I gave the principal 
statistics of the different religious communities, 
but I should like to take this’ opportunity to 
draw attention to the extreme vagueness of the 
term Hindu, which, as Sir Alfred Lyall pointed 
out long ago, is not exclusively a religious 
designation, but denotes also country and race, 
and, I might add, form of social organisation. 
The term includes persons at all stages of 
religious development, from the highest forms 
of philosophic monotheism to the primitive 
Animism and base idolatry of the masses, with 
their thirty-three crores of divinities. Itis even 
used to designate persons who deny or disregard 
some of the cardinal doctrines of Hinduism. 
This looseness of terminology is unsatisfactory 
in a statistical compilation, and an inquiry was 
accordingly set on foot in order tô discover if 
there were any criteria by means of which the 
heterogeneous mass might be analysed, and the 
genuine Hindus discriminated from those who 
are in reality Animists or demon-worshippers, 
and who, if they worship at all the great Hindu 
gods, do so only occasionally and perfunctorily, 
just as they often take part in the great Moham- 
medan festivals. This inquiry disclosed an 
extraordinary diversity of opinion as to what 
does or does not constitute a genuine Hindu, 
and clearly demonstrated the impossibility of 
laying down any standard which would receive 
general acceptance. Failing this, the provincial 
census officers were asked to enumerate the 
castes and tribes which do not satisfy certain 
specified tests. It was thus found that in the 
Central Provinces and Berar more than half 
the people returned as Hindus dispense with 
the Hindu ceremony corresponding to Christian 
baptism; half do not insist on cremation ; 
two-fifths eat beef; a third are denied access 
to temples ; a quarter cause pollution by touch, 
and the same proportion deny the supremacy of 
the Brahmans and the authority of the Vedas. 
In most parts the proportion of conscious or 
unconscious nonconformists is smaller, but it is 
everywhere very considerable. 

As some slight set-off against this wholesale 
inclusion of the heterodox, it may be mentioned 
that many persons of Hindu origin who were 
returned as Mohammedans still lean strongly 
to Hinduism, and might, perhaps, more correctly 
be regarded as Hindus, were it not for the fact 


that Hinduism will not wittingly receive wan- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. ù 


629 


derers back into the fold. The Aryas, however, 
have taken up the task of reconverting such 
persons, and it will be interesting to see how far 
they succeed in winning them back and obtaining 
general recognition for them as Hindus. 


MARRIAGE. 


From an European point of view the out- 
standing features of the Indian marriage 
statistics are the universality of marriage, the 
early age at which marriage, especially that 
of females, takes place, and the very large pro- 
portion of widows. It has usually been assumed 
that these features are due to the influence of 
Hindu religious ideas. 

The large proportion of widows is undoubtedly 
due to the shastric embargo on their re-marriage, 
but it does not appear that Hinduism is to any 
great extent responsible for the other two prac- 
tices. A Hindu must take a wife in order that 
he may beget a son who will perform his funeral 
rites, and so save him from perdition; but 
marriage is equally popular not only with the 
other Indian communities but with almost all 
non-European races. It is only in the complex 
conditions of modern Western civilisation that 
marriage has ceased to be regarded as essential 
to man and woman alike. Neither is infant mar- 
riage peculiar to India. It is practised by many 
primitive races in all parts of the world. It is 
true that in India the practice is most common 
amongst Hindus, but the higher and more 
orthodox castes are generally less addicted to it 
than the lower, and it is far less common in the 
Punjab than elsewhere. Though the Animistic 
tribes do not usually give their children in 
wedlock until well after puberty, they allow the 
utmost freedom prior to marriage; and this 
fact, coupled with the social and local distri- 
bution of the custom, suggests that its origin 
is to be sought in the conversion of these tribes 
to Hinduism. When this takes place sexual 
irregularities fall into disrepute, and the most 
obvious way of preventing them is by lowering 
the age of marriage. 


EDUCATION AND CASTE. 


The statistics of education by caste yield 
some interesting results. As a rule the highest 
castes have the largest proportion of literate 
persons, and the lowest castes the smallest ; but 
there are some exceptions which can generally 
be accounted for on functional grounds. The 
Rajput, who is usually a cultivator, ranks 
below various inferior castes whose traditional 
occupation is trade. Low castes in advanced 
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localities, again, are often better educated than 
higher castes in backward parts. Amongst the 
communities at the top of the educational ladder, 
from one-half to three-quarters of the total 
male population can read and write, while 
amongst those at the bottom, the proportion 
who can do so is frequently less than 1 per cent., 
and sometimes than 1 per mille. Half the 
Parsi, and two-thirds of the Baidya, males are 
literate in English; but amongst many of the 
lower castes the corresponding proportion is 
1 in 10,000, or even less. 


ETHNOGRAPHY. 


The contributions which have been made by 
census officers to Indian ethnography are well 
known. The best example is the admirable 
account of the castes and tribes of his province 
which was given by the late Sir Denzil Ibbetson 
in the Punjab Census Report for 1881. Though 
thére is still ample scope for monographs, like 
that of Mr. Bray, himself a census officer, on the 
“Life History of a Brahui,” very little remains 
to be done in the way of describing concisely 
the various social groups whose names appear 
in the caste table. This branch of the subject 
has been nearly worked out in the reports on 
previous censuses, and in books like those by 
Risley, Crooke, Thurston and Russell, which 
followed in their wake. There is still, however, 
ample scope for ethnographic research in other 
directions. Much information remains to be 
gleaned regarding the working and ramifications 
of the caste system and the dynamics of caste ; 
and apart altogether from this special subject, 
India—with its teeming population, divided 
off into water-tight compartments representing 
many different stages of civilisation—contains a 
great wealth of ethnographic material which, 
if properly exploited, cannot fail to throw much 
light on such vexed questions as the early 
constitution of the family, the history of human 
matriage, and the evolution of religious ideas. 
I entirely agree, however, with the view that 
it is incumbent on census officers to distinguish 
between ethnography and ethnology, and that 
they should ordinarily confine themselves to 
the ascertainment of facts, leaving the drawing 
of conclusions to experts in Europe. I say 
Europe, because there are at present few, if any, 
such expertsin India. This is a matter of regret 
to all who are interested in that country. Ina 
recent resolution on their educational policy, 
the Government of India have adumbrated a 
scheme for the establishment of a central 
research institute, which, apart from research, 
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will provide Indians highly trained in original 
work, and so enable schools of Indian history 
and archeology to be founded hereafter. The 
Royal Anthropological Institute have suggested 
that anthropology, using the word in the widest 
sense, should also be made a subject of study at 
the institute. This seems most desirable. There 
can be no doubt that, ceteris paribus, natives of 
the country must be much better able than 
foreigners to collect ethnographic information ; 
and a chair of anthropology is needed in order 
that they may be giventhe necessary preliminary 
training. Such a chair is also needed in order 
that the material already collected may be 
arranged and classified and compared with 
similar data from other parts of the world, and 
the results used as a basis for further investi- 
gation. It is true that the material already 
collected has been used largely by European 
scholars, but it has been used only for general 
purposes and not with the primary object of 
the advancement of Indian ethnology. 

This, however, is a digression. In connection 
with the census it is important that attention 
should be concentrated on definite points, in 
order that the inquiries may be kept from 
becoming too desultory, and also that the same 
sort of information may be forthcoming from 
all parts of the country, so that it may be 
co-ordinated and reviewed in the general report 
for all India. With this object the provincial 
superintendents were given a list of the matters 
regarding which%inquiry was desired, and most 
of them have thus collected a¥great deal of 
valuable information. Some of these matters, 
such as cousin-marriage, the levirate, and the 
present or former prevalence of mother-kin and 
polyandry, have beendealt with in the marriage 
chapter of the census reports; while others, 
such as the actual working of the caste 
system, the nature of the restrictions which 
that system involves, with their sanctions and 
the manner in which they are enforced, in the 
chapter on caste. 

I have time to mention here only one or two 
of the conclusions arrived at. 


CASTE CHANGES. 


The first is that, inYspite of the apparent 
immobility of caste, changes are constantly in 
progress. The census reports are full of in- 
stances of an upward change of status on the 
part of individual castes. Such changes are 
ratified by the pandits on the fiction that the 
customs and alleged origin of the community 
in question show that it has always enjoyed 
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the new and higher status now claimed by 
it. Transfers of sub-groups from one caste td 
another are also very common. Owing to some 
change of residence, occupation or social custom, 
a section of a caste loses the jus connubir 
with its main body, and drifts further and further 
away from it, till its former association is for- 
gotten. Meanwhile, if circumstances are favour- 
able, the section in question gradually draws 
closer to some other caste, and eventually gains 
recognition as an integral part of it. These 
movements are not of individuals, but of groups 
of individuals; an isolated individual seldom 
changes his caste except under the stress of 
excommunication, when he is fain to seek 
admission to some ‘community of lower status. 
It has been said that the tribe is more homo- 
geneous than the caste, but an examination of 
the constitution of tribes in all parts of India, 
from Baluchistan to Burma, shows that this 
is not really thé case. 


z THe Tests oF RACE. 


In theory, language has long since been 
abandoned as a guide to race, but in practice 
reliance is still often placed on it. The belief, 
based on linguistic grounds, that the speakers 
of Munda and allied languages came originally 
from China, lingered on until it was shown that 
the affinities of these languages lie in an entirely 
different direction. Neither can any reliance be 
placed on the traditions of the people themselves. 
Whatever may have been the case in the past, 
at the present time these traditions are hopelessly 
mixed up with ideas imported from outside. 
Thus, when questioning two Hos regarding their 
traditions of origin, I was greatly interested to 
hear that they had come from the north across 
snowy mountains until, the story striking me as 
familiar, I asked for its source, and so learnt 
that it had been taught them in the local school. 
For a time it was thought that anthropometry 
would provide the much-needed criterion, and 
numerous measurements were made, first under 
Risley’s auspices in Bengal, and then in other 
parts of India. The conclusions drawn from 
these measurements have been disputed by 
various writers, and a strong case has been 
made out for a re-examination of the whole 
question. Meanwhile, about three years ago, an 
Austrian physician announced that the head of 
an infant can be made long or broad according 
as it is kept lying on its side or on its back. It 
seemed desirable to inquireif there was anything 
in the customs of the Indian people which would 
account in this way for local variations of head 
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shape, and it was thus found that many com- 
munities deliberately set themselves to alter 
the natural shape of their infants’ heads, and 
sometimes of other features also. In the Western 
Punjab it is the almost universal practice to 
flatten the back of the head by making the 
infant lie with it resting on a hard surface. If 
Baluchistan the forehead is also flattened, and 
the nosé and lips are manipulated to give them 
the approved shape. Similar customs are 
prevalent in Bengal and Bihar, where, if a child 
grows up with a snub nose, the blame is laid at 
the mother’s door. Further inquiry is needed 
to show whether such measures are efficacious} : 
but it is obvious that if they are, the value of 
anthropometry as a test of race is greatly dis- 
counted. Any differences which exist between 
the indices for high and low castes may be 
due to the greater care taken by the former’ in 
moulding their'childrens’ features. 

A German doctor in Japan has ‘brought to 
notice the existence, for the first iew months 
after birth, of small irregular blue patches OR 
the backs of infants of various Mongolian races, 
and has propounded the theory that the presence 
of this pigmentation is a certain indication of, at 
least, an admixture-of Mongolian blood. Un- 
expected difficulty was experienced in theattempt 
to trace the occurrence of this pigmentation in 
India, and sometimes all knowledge of it was 
denied in districts where further inquiry proved 
it to be almost universal. In the end the 
pigmentation was found to be extremely com- 
mon in Burma, among most of the aboriginal 
tribes of Assam, in the Himalayan area, and in 
Baluchistan. It is also fairly common in the 
Punjab and other parts of Northern India. It 
seems to be more rare in the south, but this may 
be simply because the inquiries made there were 
less thorough. In a maternity hospital in 
Bombay nearly a third of the babies examined 
had the spots, and there is some evidence to 
show that they are found on Tamil and Telugu 
children. The evidence is still incomplete, but, 
so far as it goes, it appears to show that while 
the pigmentation is most frequently met with 
amongst the Mongolian races, it cannot be 
affirmed that it does not occur amongst other 
races also. A Lahore doctor attributes the 
phenomenon to the pressure on the unborn 
babe’s back of the knots which in some: parts 
Indian women make in order to fasten up their 
skirts. i 


OCCUPATIONS. 


At successive censuses changes have been 
made both in the manner in-which the occu 
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pations were recorded in the schedules and also 
in the system of classifying them for the pur- 
pose of compilation. In 1881 occupations were 
entered only for actual workers. In 1891 a 
record was prepared of the means of subsistence 
of each individual, but no distinction was drawn 
between workers and dependants. Since then 
the occupations of workers have been recorded, 
and also the means of subsistence of non- 
workers. In 1881 the English system of classi- 
fying occupations was followed. This, however, 
proved unsuitable, and in 1891 a new scheme 
was devised with special reference to Indian 
conditions. This scheme was retained in 1901, 
but a number of minor alterations were made. 
Some of the old groups were amalgamated or 
transferred to other sub-orders, while certain 
new groups were created with the object of 
distinguishing between makers and sellers, and 
between workers in factories and those engaged 
in hand industry. The result was to raise the 
number of groups from 478 to 520. It is now 
generally admitted that a scheme of classifi- 
cation which distinguishes such a large number 
of detailed heads is unsuitable in a country 
where most of the inhabitants are supported by 
a few simple avocations, where there is little or 
no sub-division of labour, and where, owing to 
the ignorance of the people, it is difficult to get 
the record prepared with the degree of accuracy 
required for such a minute classification. 
It was thus clear that a great reduction 
would have to be made in a number of detailed 
heads. If the Indian census had stood alone, 
this might possibly have been effected by 
amalgamating many of the detailed heads of the 
old scheme. Some changes, however, would in 
any case have been needed, as that scheme did 
not always distinguish between trade and 
industry. It happened, moreover, that the 
question of classifying the census return of 
occupations, with a view to enabling the results 
obtained in different countries to be compared, 
had for some years been engaging the attention 
of European statisticians ; and the International 
Statistical Institute, after very elaborate in- 
quiries, had approved and recommended for 
general adoption a scheme of classification 
prepared by the well-known French statistician, 
Dr. Jacques Bertillon. This scheme has already 
been adopted in seven or eight other countries, 
and, as it seemed very suitable for India, I 
decided to adopt it, after making a few 
minor changes necessitated by local conditions. 
The scheme as thus revised comprises four 
classes, twelve sub-classes, fifty-three orders, 
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and 169 groups. Changes in the system of 
classification impede comparison with the 
results of previous enumerations, but in the 
present case this drawback was not very serious, 
as it was generally found possible to rearrange 
the old groups under the new heads. The real 
difficulty in the way of a comparison lies in the 
fact that at previous censuses there were great 
local differences in the manner in which the 
entries found in the schedules were allocated 
to the different heads'in the scheme. For in- 
stance, in 1901 about half a million landowners 
and ordinary cultivators in Hyderabad were 
shown as growers of special products, while in 
Burma and Mysore many cultivators were 
classed as field labourers. To prevent a recur- 
rence of such mistakes detailed instructions 
were given regarding the manner of classifying 
the entries found in the schedules, and in ad- 
dition an elaborate index of occupations was 
prepared for the guidance of the local officers. 

In 1901 an attempt was made to ascertain 
the number of persons employed in large in- 
dustries by directing the enumerators to dis- 
tinguish between workers in factories and those 
engaged in hand industries. The attempt failed, 
owing to the want of sufficient precision in the 
entries. Moreover, the general schedules show 
the occupation actually followed by each 
individual, and not the industry in connection 
with which he is employed. It is now generally 
recognised that it is impossible to procure 
accurate information regarding large industries 
by the machinery of the general census. We 
therefore followed the plan already adopted 
in several other countries, and used a special 
supplementary schedule for all industrial con- 
cerns in which not less than twenty persons 
were employed. This schedule, which was 
filled up by the manager, contained particulars 
as to the owner and manager, the number of 
persons employed in direction and supervision 
and clerical work, the number of skilled and 
unskilled workmen, and the kind of mechanical 
power employed, with a few details regarding 
race, age and sex. A few facts culled from this 
return will be mentioned further on, but its 
full value will not be apparent until next census, 
when it will furnish a means of gauging the rate 
at which the industrial development-of India 
is progressing. 


THE GENERAL FUNCTIONAL DISTRIBUTION. 

Of every hundred inhabitants of India,seventy- 
two are supported by pasture and agriculture, 
eleven by industry, two by transport, and six 
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by trade, and only nine by all other forms of 
occupation. The extraction of minerals sup- 
ports only two7persons per mille. These pro- 
portions differ remarkably from those obtaining 
in Western Europe. In England the proportion 
of persons engaged in industries is five times, 
and in trade three times, as great as it is in India, 
while that of persons supported by agriculture 
is only one-ninth as great. The difference is 
due to the extraordinary expansion of trade and 
industry which’ has taken place during the last 
century, in consequence of the industrial de- 
velopments and improvements in the means of 
communication which have resulted from the 
discovery of the steam-engine.? Sixty years ago 
the proportion of the agricultural population 
was almost as large in Germany as it is in India 
at the present time. In the cities the functional 
distribution more closely resembles that in 
England, Nearly half the inhabitants of cities 
are supported by industrial pursuits or by trade, 
and only 6 per cent. by agriculture. The local 
variations are considerable. Agriculture sup- 
ports only half the population of the Punjab 
against four-fifths of that of Assam. By far 
the largest proportion of traders is found in 
Burma, where industries are more centralised, 
with the result that a larger distributing agency 
is required. 

The extremely primitive character of the 
functional distribution in India is shown by the 
fact that 90 per cent. of the people are engaged 
in twenty-six simple avocations commonly 
followed in every village, such as pasture and 
agriculture, grain husking and parching, basket- 
making and oil-pressing. Except in Burma and 
a few other outlying tracts, each village was 
formerly almost wholly self-supporting and 
independent. Its tanners flayed the dead 
cattle, cured the hides, and made the villagers’ 
sandals and thongs. Local carpenters made 
their ploughs, local blacksmiths their plough- 
shares, local potters their utensils for cooking 
and carrying water, and local weavers their 
cotton clothing. Each artisan had his own 
well-defined circle within which he worked, and 
in which competition was prohibited, and he 
received a customary payment for his services, 
which often took the form of a share of the 
harvest apportioned to him when the crop was 
on the threshing floor. Modem industrial 
conditions have to a great extent broken 
down this indigenous system. The importation 
of piece-goods, for instance, has greatly reduced 
the profits of the village weaving industry, and 
many weavers have been driven to seek a 
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livelihood in other ways. The increasing de- 
mand for them in Europe has given the hides of 
cattle a value they did not formerly possess, and 
the tendency is growing for the owner to sell 
them himself, instead of allowing the village 
tanner to take them as his perquisite. The 
introduction of mechanical power and the 
extended use of kerosene oil have damaged the 
business of the village oil-presser; while im- 
ported aluminium and enamelled ware are 
competing successfully with locally-made uten- 
sils of brass and copper. The great and growing 
demand for labour in the big centres of industry 
has provided new and far more profitable em- 
ployment for the labouring classes, many of 
whom were formerly agrestic serfs, earning a 
bare living when the crops were good and 
suffering terribly in famine years. 

Of the total population rather more than half 
have been returned as actual workers. This 
category includes about two-thirds of the males, 
but less than one-third of the females. The 
lower castes have, of course, by far the largest 
proportion of female workers. In some cases 
a woman’s occupation is complementary to 
that of her husband—e.g., amongst the fishing 
castes, where the men catch the fish and the 
women sell them; but there are some occu- 
pations, such as domestic service and field 
labour, which women share more or less equally 
with the men, and some again which they tend 
to monopolise. These latter are generally of a 
very simple character, such as rice-husking, 
flour-grinding, grain-parching, and collecting 
and selling grass and fuel. 


OCCUPATION BY CASTE. 


There is often a great difference between the 
traditional and the actual occupation. Of the 
Brahmans less than one-fifth follow religious 
callings, and in some parts the proportion falls 
to one-twelfth or even less. The castes which 
have most largely deserted their traditional 
occupation are those reputed. to be wine-sellers 
and toddy-drawers ; the defection is greatest in 
the case of the Pasis of the United Provinces, 
of whom only 1 in 200 is a toddy-drawer. 
Many of the fishing castes still live almost 
entirely by fishing, but in some cases less than 
one-tenth do so. In Bengal about a third of 
the reputed tanners and cobblers still live by 
these occupations, but in Bihar the proportion 
falls to 1 in 10 and in the United Provinces 
to 1 in 27. Several well-known weaving 
castes have almost entirely abandoned their 
looms, but as a rule the proportion who still 
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live by weaving ranges from a half to three- 
quarters. The results are very similar in the 
case of the potter, barber, and metal, and wood- 
working castes. 

On the whole, agriculture is responsible, more 
than any other pursuit, for drawing people away 
from their hereditary callings. The great rise 
which has taken place of late years in the 
prices of all kinds of produce has largely 
increased the profits from agriculture, while 
industrial pursuits have become less remunera- 
tive owing to the competition already mentioned 
with the cheap machine-made products of 
Western factories. 


THE INDUSTRIAL CENSUS. 


The industrial census shows that there are in 
the whole of India 7,113 factories as defined at 
the census—+.e., places in which at least twenty 
hands are employed—which give employment 
to 2:1 million persons, or seven in every thousand 
of the population. Of these ~persons 704,000 
are employed in the tea-gardens, 143,000 in 
collieries, 29,000 in gold-mines, 308,000 in cotton- 
mills, and 222,000 in other textile industries. 
The number employed in coal-mines, according 
to this special return, is only three-fifths of 
that indicated by the general occupation table. 
The latter table gives the number of persons who 
derive their livelihood from each occupation, 
whereas the former shows only the number 
actually at work on the date of the census ; 
wages being high, the colliery employees work 
very irregularly. Mechanical power is used in 
about two-thirds of the total number of factories. 
Usually it is obtained from steam, but in some of 
the smaller factories internal-combustion engines 
are coming into vogue. The great majority of 
the larger industrial concerns are financed by 
European capital, and these are generally under 
European management. But in Bombay, where 
Indians own most of the cotton-spinning and 
weaving mills, most of the managers are Indians. 

According to a special return prepared depart- 
mentally, about 1°3 million persons were actually 
employed on the date of the census on the Indian 
railways and irrigation works and in the post 
and telegraph departments. Of these the rail- 
ways claimed nearly two-thirds, and the irri- 
gation works three-quarters of the remainder. 


CONCLUSION. 


Before sitting down I would ask permission 
to explain that in a short paper like this it was 
impossible to deal at all fully with so vast a 
subject as the Indian Census. The reports and 
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tables for individual provinces and states extend 
over thirty-nine bulky volumes; and the two 
volumes in which the principal results are 
summarised for India as a whole contain more 
than a thousand pages of closely-printed letter- 
press and tabular matter. I have therefore 
merely been able to mention a few of the more 
interesting points disclosed by the statistics 
or ascertained in the inquiries made in connec- 
tion with them. Even so, it has only been 
possible to indicate the general results in broad 
outline, without noting the restrictions and 
qualifications to which they are subject. 


DISCUSSION. 


THE CHAIRMAN (Sir J. Athelstane Baines) said 
that the more important subjects dealt with in 
this valuable and interesting paper could only be 
discussed as fully as they deserved by experts, of 
whom he was glad to find that several were present. 
He himself proposed only to co-ordinate, as far as 
he could, the different subjects, showing how they 
appeared to him to be related to each other. In 
the ethnography of India there was one factor, 
religion, which, together with one occupation, 
agriculture, gave an appearance of uniformity in 
the population which Mr. Gait had proved to be to 
a great extent illusory. It was true that a second 
factor, language, so exhaustively treated by Sir 
George Grierson, showed the extraordinary diver- 
sity which prevailed ; and it carried us back to the 
time of Herodotus, who found that there were many 
races amongst the Indians who did not speak the 
same language. But in regard to religion, nearly 
three-fourths of the population had been returned 
under the appellation of Hindu. Mr. Gait had 
shown most lucidly that no uniformity should be 
inferred from this community of designation. It 
was, in fact, a name, conferred by the foreigner, of 
a negative signification, implying that those to 
whom it was applied were natives of India not 
professing Mohammedanism or any other creed 
known to Mohammedans. The want of uniformity 
amongst those grouped under some general religious 
title was brought into even greater prominence 
in the enumeration and description of caste and 
tribe in the census report. The connection of 
caste with literacy carried this consideration still 
further, as the figures showed that the proportion 
of those who could read and write was far narrower 
than was indicated in the general tables, the 
majority of the literate being recruited from com- 
paratively few castes, not uniformly from the 
masses. We here got into touch with the other 
uniform characteristic of Indian society, the pre- 
ponderance of the agricultural element, which 
everywhere connoted apathy in regard to literary 
acquirements. Under this head the uniformity 
was no doubt greater than under that of the 
religion styled Hindu ; though here, too, there was 
considerable diversity of conditions, which was 
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tending to increase as the cultivators found in- 
ducements to grow for export where they used to 
look to their own consumption only. The most 
interesting question here raised in connection with 
agriculture was the relation between this means 
of subsistence and the density, or specific popula- 
tion. The standard by which density was to be 
measured as an indication of prosperity was 
necessarily variable; but a line might be drawn 
between the population which lived on food 
grown by itself and that which trusted mainly 
to food from -elsewhere and received in ex- 
change. In the latter category were Belgium, 
Saxony and this country. India belonged to the 
former, and the burden of an increasing population 
now fell almost entirely upon the arable soil. 
This consideration, in turn, might be connected 
with the universality of marriage, which, were it 
not counteracted in part by other influences, 
would make the burden unbearable. The Govern- 
ment of India had long been anxious to see the 
development of manufactures which might help 
to relieve the land, and Mr. Gait had shown that 
the progress in this direction had been noteworthy 
in absolute figures, though very small relatively 
to the millions of rural population, among whom 
land-hunger was traditional. It had been long 
known that emigrants often went abroad with the 
object of putting by enough to buy a holding at 
home, but the information given by Mr. Gait that 
the agricultural population was being increased 
by the advent of the village artisan displaced by 
foreign competition, was to him (the speaker) a 
new and most interesting fact. 


Mr. T. C. Hopson (Secretary, Royal Anthropo- 
logical Institute) remarked that India presented 
to anthropologists a continent where every stage 
of civilisation could be studied, Every stratum 
was marked out clearly, from the zero of absolute 
savagery—which was naked, which lived in tiny 
autonomous communities, which worshipped they 
hardly knew what and could hardly say why— 
up to complex cultures of dense populations with 
organised and philosophic religions. It presented 
a wonderful array of languages, ranging from 
languages which were incapable of expressing 
abstract thought, up to languages akin to our 
own which were capable of expressing with weight 
and point and force every thought and idea which 
the mind of man could conceive. Anthropology 
dealt with all those things, and the Indian census 
reports touched on them all—and dealt with 
them, if he might be allowed to say so, very 
admirably and went to the heart of them, because 
_ they presented facts which were gathered first 
hand from the people themselves, and by the 
people themselves, and were passed on, he would 
not say unfiltered and unchanged by a scientific 
medium, but without any tamperings which might 
often happen when one had a theory to prove. 
For his own part he might be guilty of a great 
heresy in anthropology if he urged that the un- 
contaminated collection of facts by people who 
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had sympathy and tact and insight was of im- 
mense value to those who had to organise and 
study them. It was for that reason that the 
Indian census reports possessed a peculiar value. 
One might regret that practical experience had 
found no adequate test of Hinduism. He had 
himself a little difference of opinion with his 
friend Colonel Shakespeare as to whether the 
Manipuris were in fact Hindus—whether it might 
not be rightly said of them, as it was said of the 
Burmese, ‘In the hour of great heart searchings, 
let but their inmost vital depths be touched, they 
stand forth as Animists, confessed.” Then came 
the question, what was the definition of an 
Animist? Mr. Anderson, in his valuable book, 
quoted the statement of a Bengali gentleman 
that every Animist was a Hindu in the making. 
It might be said, therefore, that every Hindu was 
an Animist perfected. It was really extremely 
difficult to define rigorously, but it was a matter 
that was receiving careful attention in the studies 
of the subject in this country. Another point was 
the importance of the facts which the Indian 
census report had added in regard to mar- 
riage customs, in regard to tree marriages, 
seasonal marriage, and especially cousin marriage, 
a subject which Dr. Rivers had made peculiarly 
his own. With regard to tree marriage there 
were two kinds, both of which deserved serious 
consideration. One was characteristic of cer- 
tain groups in Central India and South-western 
Bengal, where some form of tree marriage, some 
rite associating the parties with a fruit-bearing 
tree, generally a mango, was an essential part of 
the complex marriage ceremony. That group of 
tree-marriage rites had to be distinguished from 
the marriage rites, where, for instance, tree mar- 
riage conferred the status of a married man on 
a bachelor who sought to marry a widow, or where 
a man, to avoid ill-luck consequent upon a third 
marriage, married a tree, and, having cut down 
the tree, took a fourth wife. Those two kinds 
of marriage had to be sharply distinguished—the 
kind where marriage was universal and compulsory 
and the kind where it was compulsory only in 
certain definite cases, and the census did give 
very important information upon those customs. 
In conclusion, he would like to say that the 
physical tests of race seemed very difficult of 
employment in so large a field as India. Only 
recently he came across some inquiries in this 
country as to whether Ridgeway’s theory of the 
rapid changes which might be made in racial 
physical characteristics had been usually accepted 
by physical anthropologists in this country. All 
he could say was that he knew from personal 
experience that changes did occur very rapidly in 
the case of Nepauli settlers who were cousins to 
the Manipuris, that in two or three generations 
they attained the general stature of Manipuris, 
which was 4 to 6 inches greater than that of the 
average Ghurka. The average stature of the 
Manipuri was about 5 ft. 9 ins., or 5 ft. 10 ins., 
and it showed that a change in environment 
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- might affect one of the not unimportant physical 
characteristics. On that point, as on others, 
the census report had added most important 
details to the information on the subject. 


Mz. A. Yusur-Aut, 1.0.8, said the author had 
devoted his paper to two main points, anthropology 
and occupations. On the subject of anthropology 
the audience had already had a contribution to the 
discussion from a distinguished gentleman holding 
a position in that science to which he (the speaker) 
could layno claim, He would, therefore, pass very 
lightly over that branch of the subject, but before 
doing so he would like to point out that there were 
many characteristics of Indian populations, and of 
Indian groups, the study of which would still yield 
results of considerable importance ; and there were 
many discoveries probably awaiting future investi- 
gators. It had already been pointed out that many 
of the old tests by which racial characteristics had 
been distinguished had broken down on actual 
inquiry. It had been pointed out, for instance, 
that language was an extremely unreliable test, and 
he supposed that no one would now accept the test 
of language as:having any value in such an inquiry. 
The test of anthropometry—the test of measuring 
the physical characteristics by actual physical data 
—had long held the field, but it seemed to be recog- 
-nised now that even there we were really on shifting 
sands. He would like to point out one simple fact 
which he did not think had been mentioned in the 
literature on thesubject. As was known, the shape 
of the head gave rise to a classification between 
three kinds of heads—the long heads, the middling 
heads, and the short heads. If there was one 
characteristic which emerged more clearly than 
another in the case ofanthropometric measurements 
with the Indian population taken as a whole, it was 
the mesocephalic character of the population. 
The head was round, unlike the heads of the 
dolichocephalics. It had occurred to him that that 
possibly might have nothing whatever to do with 
race at all, but that it might be due to the almost 
universal custom of wearing aturban. The turban 
as it was worn simply represented a perfectly 
round-bandage entwined round the head, and it 
would be found, he thought, that in those races 
which did not wear turbans the shape of the head 
had not that marked characteristic of mesocephalic- 
ness which it had amongst the rest of the world’s 
population, At the present stage, however, he 
would not go further into the question; although 
it might be possible in the future to test it by as 
large a number of facts as were available. 

The main subject on which he desired to make a 
few remarks was that of occupation. As the author 
had pointed out, over 70 per cent. of the people 
were confined to agriculture, and it would be 
desirable in future censuses to go into a greater 
sub-division of the agricultural occupations, because, 
after ali, if there was 70 per cent. in one category 
and only 30 per cent. in another, and if that 30 per 
cent. was sub-divided and sub-divided, it seemed 
rather out of proportion that more detail should not 
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be sought for with regard to the 70 per cent., which 
constituted the vast majority of the people of India. 
It was only by doing that, that concrete facts could 
be arrived at from which afterwards could be built 
up useful generalisations, The question was not 
purely of academic interest; in administrative 
questions agriculture loomed very large. Almost 
every problem in the administration of a district 
resolved itself ultimately into a question of culti- 
vation of land, and if any scheme could be devised 
by which in a district the population could be 
grouped together in detail amongst the agri- 
culturists themselves it would be a very great help 
not only to the administration, but to the real 
understanding of the people, which all admini- 
strators were now aiming at, There had been an 
industrial census for the first time in 1911. The 
industries which that census-dealt with were mainly 
large ones, and the population concerned amounted 
toa little over two millions, It was found that out of 
that two millions, one and a half consisted of un- 
skilled labour, and only half a million consisted of 
skilled labour. That was the main division. Then 
there were various important and interesting sub- 
divisions. It would be useful to know how far that 
sort of process could be carried into the agricultural 
statistics. There were, of course, available at the 
present time the very valuable agricultural statistics 
which had been collected by the Land Records 
Department, and it might be that a co-ordination 
of those statistics with the census statistics, and 
the working of the two together and the drawing of 
conclusions from those comparisons, would enable 
the authorities to put in the Gazetteer certain facts 
about the population which would be really far more 
useful than the industrial census, which only applied, 
for the present, to the large industrial towns. He 
thought it would be worth while to try to under- 
stand how far, for instance, the status of the 
occupancy tenants in the United Provinces was 
developing. It would also be useful to know the 
number of people who were concerned with the 
occupancy area. It would be desirable to see what 
relative changes took place amongst occupancy and 
non-occupancy tenants. It would bea great help 
also to know how many zemindars cultivated their 
own land and how many did not. He knew an 
attempt had been made in the census of 1901 to 
collect some figures relating to those matters, and 
although there were great difficulties, and on the 
whole perhaps it was not very successful, it was 
desirable, he thought, to see if a scheme could not 
be worked out which would avoid those difficulties 
in the future and give some figures which would 
help the authorities to understand better the 
agricultural population, which constituted the vast 
majority of the Indian population. 


Mr. J. D. Anperson, I.C.S. (retd.), considered 
that when anthropologists said that language was 
not a guide to race they were throwing away every 
possible definition of race, and that very soon there 
would be no means left of knowing what race was. 
It had to be admitted that vocabulary was not 
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much of a guide to race, because vocabulary was 
very easily borrowed; but there was a new element 
in the study of language which was perhaps worth 
experimenting on. The French phonologists were 
now able to record the significant tones of language, 
and it might not be impossible that languages, 
even if they changed their vocabulary, nevertheless 
retained their significant sound. As an example 
of that, the adjacent languages of Hindi and 
Bengali came from the same Prakrit, and had the 
same vocabulary, but differed very widely in the 
significant tone of voice. That tone of voice in 
the case of Bengali seemed to have a Dravidian 
element, and might point to a Dravidian origin, 
which was apparently not the case of the more 
Aryanised people of North-western India generally. 


Sır Tuomas HorovicH, R.E., K.C.M.G., K.C.LE., 
C.B., D.Sc., in proposing a hearty vote of thanks 
to the author for his interesting paper, said it 
was a very good thing that people like Mr. Gait 
occasionally came forward and gave the British 
public to understand exactly of what the popula- 
tion of India consisted. People were very: much 
inclined—even those who had lived in India—to 
divide the whole population into two classes, 
namely, Hindus and Mohammedans, and to think 
very little about the rest. A large part of the 
population were termed Hindus who were not 
really Hindus at all, and he would like to point out 
also that there were a great many Mohammedans 
who were not Mohammedans atall. For instance, 
so-called Mohammedans in Kashmir, on the edges 
of Afghanistan and in Lower Bengal, could really 
hardly be called Mohammedans. He was a little 
inclined to disagree with the author on the subject 
of the density of population being dependent on 
rainfall. The author mentioned that in the 
Baluchistan deserts, in Chagai for instance, the 
density amounted to one per square mile. He 
(the -speaker) was exceedingly surprised to hear 
there was even onein that most detestable country. 
He considered it depended a great deal more on 
the character of the country than on what rain 
might happen to fall there. As a member of the 
Anthropological Institute, and also as a geographer, 
he would like to say that the people to whom 
anthropologists should direct their attention were 
those who were rapidly passing away from the 
face of the earth. There were no such people 
in the plains of India, taken as a whole; the 
population there was increasing, and we should 
always haye them with us, probably in in- 
convenient quantities; but there were races in the 
extreme north-west borders of India which would 
inevitably disappear from the world in a very short 
time before anthropologists had really been able 
to gain any information about their traditions or 
their history, if they did not at once set to work 
to collect such evidence as they could. He quite 
admitted that there were even more pressing needs 
for investigation in other parts of the world than 
India, for instance in South America, but he 
thought he would like to bring that point forward. 
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He also desired to say that he did not regard 
tradition as being altogether unfavourable evidence 
as to origin. Of course, there were tribes who 
would constantly try to make out that their origin 
was something better and superior to what it 
really was, but however sceptical anthropologists. 
might be as to the exact details of those particulars, 
there was generally, he found, some substantial 
basis of truth in tradition, and anthropologists 
would make a very great mistake if they threw 
tradition to the wind in favour of other evidence, 
language included. 


Mr. WILLIAM COLDSTREAM, I.C.8. (retd.), im 
seconding the vote of thanks, remarked upon the 
greatness of the opportunity which fell to the lot 
of the Indian Census Commissioner; no less than 
an opportunity of adding to the stores of informa- 
tion upon the social condition and development of 
a large part of the human race. He (the speaker) 
considered that the position of Census Commis- 
sioner in India was one of historic importance. 


The vote of thanks was carried unanimously. 


Mr. Garr said he need hardly say how gratified 
he was at the kind reception which had been 
accorded to his paper. As he had already said, it 
was impossible in less than an hour te deal at all 
adequately with so vast a subject as the Indian 
census. And it was, perhaps, more difficult for 
the Census Commissioner to do so than for any 
one else. Having been closely associated with the 
operations throughout, his mind was full of details, 
and it was very hard for him to brush them aside 
and present only the broad outlines. He was also, 
perhaps, not a very good judge of the matters 
which were of most general interest; and being 
still an official he was debarred from any reference 
to the political aspects of the statistics. The 
report itself was written under considerable diffi- 
culties, as he was appointed two years ago to a 
more responsible post, and from that time was 
able to devote only his leisure hours to census 
work. The present paper also was written with 
some difficulty. He had no time to write it before 
leaving India, and knowing he would have none 
after reaching England he had to do the best he 
could on board ship, where, as those who had 
been abroad knew, the environment was not con- 
ducive to serious thought. Few of the remarks 
which had been made by other speakers called for 
much in’ the way of reply. There were a few 
observations which he would like .to make, but it 
would, he thought, be more convenient if he em- 
bodied them in a note which he would send to 
the Secretary later. In conclusion, he would like 
to express his satisfaction that Sir A. Baines 
had been able to preside that afternoon. It was 
he who, in 1891, initiated the speaker into the 
mysteries of census work, and who then completed 
the foundations laid by the late Sir Charles 
Elliott and Sir W. Plowden in 1881, on which 
Indian census officers had since continued to build. 
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Mr. Garr writes: In acknowledging the .vote 
of thanks I said I should like to embody my 
comments on the remarks made on my paper in 
a separate note. In doing so, I propose to be as 
brief as possible. The Chairman has made some 
suggestive observations which will no doubt bear 
fruit when the next census report comes to be 
written. Meanwhile, I will only point out that a 
high density is not necessarily an indication of pros- 
perity in a country like India, where the population 
tends to multiply up to the maximum which the 
land can support. In such circumstances a high 
density is generally merely an indication of a 
fertile soil. Sometimes it is due partly to a low 
standard of comfort. Mr. Blunt, in His report 
for the United Provinces, has given this as 
the reason fora relatively high density in certain 
tracts where a large proportion of the population 
belong to the lower social grades. My- statement 
regarding the movement “back to the land” 
amongst certain artisan castes was based on the 
statistics of occupation by caste. The rate at 
which this movement is progressing, will be more 
clearly seen at the next census, if a similar table 
is prepared on that occasion. 

Mr. Hodson is no doubt right in dwelling on 
the necessity for caution in regarding race as the 
cause of differences in physical type. Environ- 
ment has certainly some influence in producing 
physical changes, but I am not convinced that 
environment alone is capable of causing so marked 
a change of stature as is said to take place amongst 
Gurkhas domiciled in Manipur. The Gurkha away 
from home often takes a local woman as his wife, 
and though his children claim to belong to their 
father’s race and caste, they are in reality only 
half-breeds even in the first generation. 

Mr. Yusuf-Ali, in the course of his very interesting 
remarks, speaks of the Indian peoples as meso. 
cephalic. It will be seen from paragraph 782 of the 
Census Report for 1901 that this is true only of a 
comparatively limited area. In the North-west and 
South the population is long-headed, while it is 
short-headed amongst the Mongolian races in 
Burma and Assam, and on the slopes of the 
Himalayas. Thesame gentleman advocates a more 
elaborate classification of agriculturists in the 
occupation tables. This question was fully 
threshed out before the census, and it was concluded 
that further differentiation would be impossible in 
the table for India as a whole. Some of the local 
superintendents availed themselves of the per- 
mission which was given to them to sub-divide the 
general heads in their provincial tables, but the 
results were seldom of much value. As'I have 
already said, with the agency available, it is 
impossible to secure sufficient precision in the 
entries in the schedules to enable a minute classifi- 
cation to be made. 

Mr. Anderson has made the interesting sugges- 
tion that, though vocabularies may change, tones 
remain and may furnish a clue to race, This point 
is certainly deserving of investigation, but here 
again it will be necessary to allow for the influence 
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of environment, which, as we know, has given a 
distinctive intonation to the English of our trans- 
Atlantic cousins. In this connection I may men- 
tion that, at Sir G. Grierson’s suggestion, the 
Government of Bihar and Orissa have caused to be 
prepared a series of gramophone records of tribal 
languages. ‘These records have been distributed to 
Sir G. Grierson and other eminent philologists, and 
the result of their examination of them will be 
awaited with interest. 

I agree with Sir T. Holdich that many of the 
persons returned as Mohammedans are by no 
means orthodox. In fact, I had already mentioned 
this fact in my paper. On the other hand I must 
demur to his statement that density is wholly 
independent of the rainfall. That it is largely 
dependent on the rainfall is conclusively shown in 
the census report, and this fact is generally recog- 
nised. As regards the question of tribal traditions, 
I admit that such traditions may sometimes be 
more or less true; but they are so often mixed 
up with ideas imported from outside that they 
have ta be received with the greatest caution. 
Sometimes the foreign matter is adopted, as in 
the instance given in my paper, without any 
ulterior motive, but at the present time in India, 
traditions are being manufactured wholesale by 
many castes, who hope in this way to substan- 
tiate their claims to a higher niche in the social 
precedence list than that hitherto accorded to 
them. 


Mr. J. D. ANDERSON writes: I was not expecting 
to be called upon to speak in the discussion of 
Mr. Ð. A. Gait’s most interesting and valuable 
paper on the census of India, and feel that my 
quite random remarks hardly did justice to the 
subject. May I be allowed to add a few words? 
The difficulty is that anthropologists necessarily 
discuss race, and feel that race is an important 
element in human life. But they find it nearly 
impossible to define what race is. Not only is 
it difficult to say by what marks we suppose that 
an individual belongs to a given race, but it is 
even more difficult to say why we consider that 
that race exists. Anthropometry, for the moment, 
is ‘discredited, Language is readily borrowed. 
Colour may be only an accidental result of environ- 
ment. And so on. That was why I ventured, 
very diffidently, to suggest that though vocabulary 
is readily borrowed, there may still be qualities in 
language which are transmitted as a matter of 
heredity, and may be sufficiently enduring to be 
a test of race. We Europeans are perhaps tempted 
to attach too much importance to the written 
word, and the written word is vocabulary merely, 
even in the newest phonetic scripts. But, to take 
a familiar instance, though French, Italian and 
Spanish have a very similar vocabulary, each of 
‘hem has its own significant phrasal intonation 
and method of pronouncing several words together. 
It is possible, and in some cases probable, that this 
quality of phrasal pitch and stress belongs to a 
period before that at which the present hatin 
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vocabulary was adopted, may belong to an 
aboriginal tongue, and so be a valid test of race. 
The Abbé Rousselot has devised apparatus which 
already, to some extent, records voice-qualities 
which are not marked by ordinary writing, however 
carefully phonetic. His experiments have already 
been utilised by French prosodists, and it seems 
that prosody, the systematic music of speech, 
may be shown to possess inherent qualities 
belonging to hereditary methods of pronunciation. 
What I diffidently suggest, then, is that the task 
Of finding tests of race, though difficult, is not 
hopeless. We all feel that race is a social fact. 
The difficulty consists in saying with precision 
what it is. I must apologise for submitting con- 
siderations so crudely expressed to experts. But 
as the question is admittedly an open one, even 
a smatterer may be allowed to make a quite 
provisional suggestion to his betters. 


THE MINERAL RESOURCES OF 
PERU. 


Crude petroleum is the most valuable of the 
non-metallic mineral productions of Peru, and the 
development of the oil-fields is continually in- 
creasing. It is generally conceded that Peruvian 
petroleum possesses a high rank in respect to the 
lighter distillates, kerosene and gasoline, and that 
it probably comes next to Russian oil in its 
suitability for producing high-class lubricants. It 
contains very little tar. It is claimed by some 
that the kerosene and gasoline, which are odour- 
less, are superior to the best qualities of those 
imported from the United States, and itis believed 
that the various products of Peruvian petroleum 
will in time prove strong competitors of the 
corresponding American articles, not only in the 
Peruvian market, but also in those of Chile, 
Argentina, etc. There are, according to the Ameri- 
can Consul-General at Callao, four leading oil- 
fields in Peru. The Negritos or Talara field lies 
on the coast, about forty miles north-west of Paita, 
which is the port for the Department of Piura. 
Some twenty-five miles inland from Negritos, the 
centre of boring operations on the ocean side, is 
La Brea, where a black and very viscid stuff like 
asphalt is found. The Zorritos field lies about 
twenty-five miles south of Tumbes in the extreme 
northern part of Peru, also on the ocean. The 
quality of the Zorritos petroleum and its by- 
products is excellent. The Lobitos field is situated 
in the Department of Piura. The fourth most 
important field is that in the Department of Puno, 
near Huancane. Petroleum is also found in the 
districts of Pirin, Chimbote, Jauja, Huancavelica 
and Ica. In fact, it seems to extend through the 
entire mineral belt of Peru, at intervals, from 
Tumbes in the north to Lake Titicaca on the 
Bolivian frontier in the south. The Peruvian 
wells along the coast run from out in the sea to 
many miles inland, varying in depth from 250 to 
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3,048 feet. The total production for 1910 was: 
crude oil, 175,000 tons ; kerosene, 1,050,000 gallons, 
gasoline and benzine, 155,000 gallons. 

Peru is undoubtedly rich in both anthracite and 
bituminous coal, if the limited explorations up to. 
the present time are an indication. It only needs 
better transportation facilities to develop an indus- 
try so important to a mining and smelting country. 
Bituminous coal is plentiful in Junin, Cajamarca, 
Ancachs, Ica, Puno and Moquegua. Anthracite 
coal is abundant in the neighbourhood of Piura, 
Salaverry, Chimbote, Huarmey, Recuay and 
Huaras, and in the Departments of La Libertad, 
Cajamarca, etc. Lignite is found in extensive 
seams in the Department of Tumbes and near 
Jauja. Lead is produced in the Yauli district and. 
at Vesubis in the Department of Ancachs. There 
are mines of vanadium at Minasragra, thirty-three 
miles north-west from Cerro de Pasco. Mercury, 
bismuth, tungsten, zinc and nickel are also found 
in Peru. Strictly speaking, guano cannot be 
classed among the non-metallic minerals of Peru, 
and yet it is specified in the mining code, along 
with salt deposits and salt-water wells, as being 
State property, while nitrates, borates and alkaline 
salt deposits are subjected to special laws. As is 
well known, guano is formed by the deposits of 
millions of birds that frequent the islands and 
sandy precipices of the western coast of Peru. It 
was used by the Incas in agriculture, but first 
began to be exported from Peru about 1840, since 
which year about 11,000,000 tons have been 
shipped. The three Chincha Islands constituted 
in times past by far the richest deposits of the 
country, but these are now nearly exhausted. The 
islands of Lobos de Tierra, and Lobos de Afuera, 
off the northern coast of Peru, contain to-day the 
most valuable deposits. Other well-known deposits 
are those of the Ballestas Islands, Guanape, Viuda, 
Lomas, Lomitas, Tortuga, Blanca and Santa. 
From these localities about 60,000 tons are 
annually exported, while about 30,000 tons are 
used in the country itself. 


ARTS AND CRAFTS. 


Home Arts and Industries at the Albert Hall.— 
Home Arts and Industries is a title which, to a 
good many people, has an amateurish sound, sug- 
gestive of a bazaar or a sale of work, but those who 
have followed with any sort of care and intelligence 
the exhibitions of the Home Arts and Industries 
Association were by no means surprised that the 
thirtieth annual exhibition was not characterised 
by any such qualities. The number of exhibits was 
large and their value varied, but in the main they 
attained a very creditable level of accomplishment. 
Again, to those who remember the movement in 
its comparatively early days, the fact that now-a- 
days so many of the classes describe themselves 
as ‘‘developed’’ or “partially developed” indus- 
tries, in other words industries which are either 
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self-supporting or are run on something approach- 
ing to a business basis, seems to prove that the 
Association has justified its existence and has done 
~ a good deal towards reviving home arts and indus- 
tries, not merely as pastimes but as amongst the 
serious occupations of village life, which have a 
commercial as well as an educational value. On 
the other hand, a few of the industries appear 
to be so thoroughly developed that it is a little 
difficult to see on what ground they exhibit under 
the wing of what is after all a more or less philan- 
thropic society. Undertakings which have been 
carried on for some years on a purely commercial 
basis ought, it would seem, to find some other 
opportunity of showing their wares. 


This year’s exhibition further brings out the way 
in which current phrases change their meaning. 
Originally Arts and Crafts were on the whole 
acknowledged to be different from Home Arts and 
Industries, and denoted not only, or even mainly, 
handicrafts, but the various branches of industrial 
design. Arts and Crafts might, indeed, be taken 
to include Home Arts and Industries, but Home 
Arts could not without presumption arrogate to 

_themselves the title of Arts and Crafts. Nowadays 
the tendency is more and more to restrict the 
meaning of the latter term to purely craftwork, 
and this was exemplified at the recent exhibition 
at the Albert Hall by the exhibition of work from 
the Wiltshire and the Dorset Arts and Crafts, 
which was quite on a line with the other exhibits. 
From one point of view the narrowing of the 
meaning of the expression is to be regretted. It 
tends to lower the dignity of Arts and Crafts in 
the eyes of the public, to emphasise still more the 
opposition between machine-made and hand-made 
products, and to foster the idea that it is only 
craftwork which can possibly be artistic. Con- 
sidering the impossibility under modern conditions 
of any but the very rich (at any rate amongst town 
dwellers) being able to surround themselves with 
hand-made objects, one is inclined to resent as 
essentially democratic the attitude of mind which, 
as often as not under the banner of socialism, 
regards beauty as a thing unattainable in machine- 
made work. The exhibits at the Albert Hall were 
evidently not intended in the main to beautify the 
houses of the country workers, but to attract well- 
to-do London buyers, and many of them fulfilled 
their purpose very well indeed. There were far 
fewer useless and frivolous things than one might 
reasonably expect, and far less thin repoussé 
metalwork, aimless carving and incompetent 
leatherwork than there used to be, and the place 
of these things was taken by such exhibits as the 
admirable fire-irons and other ironwork of the 
Sarum wrought-iron workers and the smaller silver 
and copperwork from Keswick, the well-made 
book-cases, tables, etc., from Ascot, tastefully 
decorated with simple woodcarving well within 
the powers of amateur workers, and the workman- 
like leather objects from Leighton Buzzard and 
elsewhere. The carpets and rugs, which have 
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come within recent years to be quite a feature 
of the exhibition, and many of which are made 
by crippled or defective workers, were generally 
pleasing both in colour and design. The woven 
fabrics, again, were on the whole very satisfactory. 
The embroidery and lace is, naturally, very varied 
in quality, but the screen embroidered with roses 
in rather Japanesque fashion from Windermere 
was a fine piece of colour, whilst interesting work 
was shown by the Wiltshire Arts and Crafts, the 
Heath and other classes. The lace on the whole 
was very good, and that from East Devon deserves 
special mention as showing more sense of design 
than most modern lace. The.Borris (filet) lace 
from Ireland was also interesting, and the hand- 
made filet net shown by the Dorset Arts and 
Crafts ought to be of great use to the numerous 
people who want to do really good lacis work. 
Amongst the baskets the most interesting were 
the copies of Egyptian and Spanish shapes sent 
from Wadhurst. The exhibit from Compton in- 
cluded a Christmas créche, which was a much 
more dignified presentment than one usually sees. 
The figures were small and the whole scene quite 
simple, but the group compelled attention. 


The International Printing Hahibition.—The 
International Printing Exhibition has been already 
dealt with in the Journal from the technical 
side, but it has a certain interest also from the 
artistic and the educational points of view. Not 
only did the various exhibits of the different kinds 
of colour printing, intaglio printing, and the like, 
illustrate the enormous strides made within the 
last few years in artistic book, magazine, and 
newspaper illustration, but the work shown in the 
gallery from numerous technical classes in Great 
Britain and elsewhere gave a more comprehensive 
view than is usually to be obtained of what is 
being done for the training of apprentices and 
boys employed in the printing trade and for the 
improvement of the artistic as well as the technical 
knowledge of those responsible for the setting out 
of title-pages, advertisements, and other display 
work, Some few of the schools do not seem to 
aim at anything above the level of comparatively 
ordinary trade work, but the Aldenham Institute, 
Camberwell School of Arts and Crafts, St. Bride 
Foundation Institute, Manchester, Bradford, and 
other places seem to aim at doing the best kind of 
work. It is noteworthy that om- the whole the 
London exhibits were rather better than those 
from the provinces, whilst the work from Scotland, 
considering the excellence of the best Scotch 
printing, was on the whole rather disappointing. 
The exhibits from the Royal School of Typography 
at Turin were well worth looking at, and the 
Working Men’s College, Melbourne, Australia, sent 
a very creditable show of work. It appears that 
in the printing trade the relations between the 
school and the trade are closer and more satis- 
factory and produce more satisfactory results than 
in most other industries, Further, it is evident 
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that the enormous advance being made in 
the technical processes connected with the 
industry are being accompanied by a real growth 
of taste. The advertisements so liberally dis- 
tributed at the exhibition, as well as those 
included in the catalogue, were in the main 
in a great deal better taste than they would 
have been a few years ago. The types in which 
they were set up were usually simple and fairly 
good, and the effect of the display work had been 
as % rule obtained by careful planning and by the 
4 of various sizes of the same fount and not by 
she indiscriminate introduction of types of widely 

different kinds. The exhibit of letterpress posters 
o beyond all doubt how much more effective 
simple but well-spaced announcements can be 
made than is usually supposed. The exhibits of 
bookbinding were on the whole rather inadequate, 
and little or nothing had been done to show what 
was being produced in the way of publishers’ 
casings, but of the completeness and interest of the 
exhibition as a whole it would be difficult to 
speak too highly. 


Mural Decorations and Tempera Painting.—The 
exhibition of the Society of Mural Decorators and 
Painters in Tempera, held at the Art Workers’ 
Guild Hall in the latter half of May, though 
mainly concerned with pictorial work, included a 
certain amount which was distinctly decorative 
in feeling. Commendatore Walter Crane sent a 
couple of decorative sketches, and the pictorial 
designs of Mrs. Marianne Stokes, Mr. J. D. Batten, 
Miss Jessie Bayes, and Mr. E. Reginald Frampton 
were pre-eminently decorative in character. It 
was, however, rather remarkable that the only 
large piece of work representing decoration of a 
non-pictorial character was Professor Selwyn 
Image’s cartoon for a portion of the mosaic in 
Morthoe Church, North Devon. One feels that in 
mural decoration there is room and even necessity 
not only for decorative pictures, but also for 
ornament. Is it too much to hope that in time to 
come this important, though subsidiary branch of 
the craft, will be more fully represented in the 
Society’s exhibitions? Professor Image, in his 
preface to the catalogue, pleads that opportunities 
should be offered to the mural decorator, and there 
is undoubtedly a good deal of modest work to be 
done which, though it does not run to the highest 
forms of pictorial art, might just as well be 
entrusted to artists and carried out with taste and 
feeling. Unfortunately, however, it seldom occurs 
to people to approach an artist unless they want a 
picture, and the interesting little exhibition at 
-Queen’s Square would perhaps hardly encourage 
them to do so. 

The floor cases were devoted to illuminations by 
Mr, Allan F. Vigers and Miss Jessie Bayes. Mr. 
Vigers’ work is as usual strong and vigorous, while 
that of Miss Bayes is characterised by delicacy and 
elaboration. It would have been difficult to find 
two artists whose work afforded a better contrast.” 
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GENERAL NOTES. 


PROTECTION OF CROPS FROM HAIL IN ITALY.— 
A national committee has just been formed at 
Milan, under the auspices of the Società Agraria 
di Lombardia, for the purpose of investigating the 
origin of storms and the best means of preventing 
damage to crops from hail. The geophysical 
observatory at Pavia, now well equipped with up- 
to-date instruments for the study of the atmos- 
phere and its phenomena, is in a position to render 
valuable assistance, as it has already done for avia- 
tion, to the committee. Independent observers 
throughout the land are to be enlisted for the cause, 
and it is hoped that the landowners and agricul- 
turists will respond liberally towards providing 
the necessary funds. 


IRON AND STEEL InstiruTE.—The autumn meet- 
ing of the Iren and Steel Institute will be held in 
Paris from September 17th to 19th. On the con- 
clusion of the meeting in Paris a visit will be made 
to Nancy. The journey to Nancy will take place 
on Sunday, September 20th; and Monday and Tues- 
day, September 21st and 22nd, will be devoted to 
visits to the principal iron mines and metallurgical 
works of French Lorraine. 


CHINESE GALANGAL, OR GINGER.—There has 
been a notable increase in the production and 
export of galangal, or Chinese ginger, from China 
during the last few years, the United States taking 
an unusually large share of the product for the use 
of the Chinese in that country. The exports from 
China come from Kiungchow, the port of the Island 
of Hainan, and are handled by Hong-Kong firms 
exclusively. The cultivation of the root in Hainan 
is increasing every year, and the Chinese growers 
are giving it unusual attention. Galangal is the 
rootstock of a plant of the ginger family, Alpinia 
oficinarum. The root is smaller than that of the 
ginger plant, Zinziber officinale, and is usually 
about two inches long and half an inch thick; 
the outside colour is rusty brown, and the inside 
greyish brown. It tastes like a combination of 
ginger and pepper, and has a very agreeable odour. 
It is used as a preserve, like ginger, and as a 
flavouring for other preserves, and is also used 
medicinally to some extent by the Chinese. Con- 
siderable quantities are exported to India and some 
to Europe. Much of that exported to the United 
States is classed as ginger. 


IRRIGATION IN PERU.—A Lima journal states 
that irrigation works of considerable magnitude 
are to be commenced shortly in Peru by an 
American syndicate. According to the preliminary 
surveys, which were made for the government by 
American engineers, upwards of 32,000 hectares 
(about 80,000 acres) of almost desert land in the 
province of Ica, can be rendered available for the 
cultivation of the vine, sugar-cane, rice, cotton and 
fruit-growing, by the execution of this scheme. 
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MEETINGS FOR THE ENSUING WEEK. 


TUESDAY, JUNE 9...Geographical Society, 


MONDAY, JUNE 8... Victoria Institute, at the ROYAL SOCIETY 


OF ARTS, John-street, Adelphi, W.C., 4.30 p.m. 
Right Rev. Bishop Welldon, ‘“Thė Supremacy of 
Christianity.” 


Farmers’ Club, at the Surveyors’ Institution, 12, 
Great George-street, S.W.; 3.30 p.m. Mr. W. A. 
Haviland, ‘‘ The Final Report of the Departmental 

_ Committee of Local Taxation (England and 
Wales).” 


Royal Institution, -Albemarle-street, W., 5 
General Monthly Meeting. 


p.m. 


Chemical Industry, Society of (London Section), at 
the Chemical Society, Burlington House, W., 
8 p.m. Mr. W. R. Hodgkinson, “The Action of 
Nitric Acid in the- presence of Hydrazine on 
Phenols,” 


Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5 p.m. Annual General Meeting. 


Economics and Political Science, London School of, 
Clare-market, W.C., 6 p.m. (Ratan Tata Lecture.) 
Professor J. H. Muirhead, “ Social Progress in the 
Light of Recent Research.” (Lecture I.) 


Queen’s Hall, 
Langham-place, W., 845 p.m. Dr. Douglas 
` Mawson, ‘‘ The Australian Antarctic Expedition.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor A. Fowler, ‘ Celestial Spectroscopy.” 
(Lecture II.) 


Alpine Club, 23, Savile-row, W., 8.30 p.m. Mr. 
W. T. Kirkpatrick, ‘‘ On the Outskirts.” 


Photographic Society, 35, Russell-square, W.C., 
8.p.m. Mr. R. E. Crowther, ‘‘A.New Method of 
Rendering Photographic Plates immune from 
Reversal by Over-exposure.”' 


Röntgen Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8.15 p.m. 
Annual General Meeting. Exhibition of Apparatus: 
Papers and Demonstrations by Dr. Rodman, 
Messrs. Chambers and Rankin, Mr. Clarke, and 
others. 


Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1. Mr. P. D. Montague, ‘‘A Report on the Fauna, 
of the Monte Bello Islands.” 2. Mr.G. C. Robson, 
‘‘Cephalopoda from the Monte Bello Islands.” 
3. Miss M. J. Rathbun, ‘‘Stalk-Eyed Crustaceans 
collected at the Monte Bello Islands.” 4. Mr. T. 
Iredale, ‘‘Report on Mollusca collected at the 
Monte Bello Islands.” 5. Dr. W. A. Cunnington, 
« Zoological Results of the Third Tanganyika 
Expedition conducted by Dr. W. A. Cunnington, 
1904-1905. Report on the Parasitic Eucopepoda,” 
6. Dr. F. E. Beddard, ‘‘ Contributions to the 
Anatomy and Systematic Arrangement of the 
Cestoidea. XIV.—On a New Species of Rhabdo- 
metra and on the Paruterine Organ in Otiditenia.” 
7. Mr. A. W. Waters, “The Marine Fauna of 
British East Africa, from Collections made by 
Cyril Crossland, M.A., B.Sc., F.2Z.8., in the Years 
1901-1902.” 8 Mr. R. I. Pocock, (a) “On the 
Facial Vibrissee of Mammals”; (b) “ On the Feet 
and other External Characters of the Urside and 
Canide.” 9. Mr. D. M. S. Watson, ‘‘ Procolophon 
trigoniceps : a Cotylosaurian Reptile from South 
Africa.” 10. Dr. G. A. Boulenger, ‘On a Second 
Collection of Batrachians and Reptiles made by 
Dr. H. G. F. Spurrell, in the Choco, Colombia.” 


. Colonial Institute, -Whitehall Rooms, Whitehall- 


place, S.W., 4 p.m. Ven. Archdeacon A. G. De la 
Pryme, ‘« Northern Rhodesia.” - Paay 
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WEDNESDAY, JUNE 10...Biblical Archæology, Society of, 87,- 


Great Russell-street, W.C., 4.30 p.m. Professor 
A. H. Sayce, ‘‘ Recent Discoveries i in the Sudan.” 


Geological Society, Burlington House, W., 8 p.m. 


Public Health, Royal Institute of, Russell-square, 
W:C., 5 p.m. Sir Thomas Oliver, ‘Industrial 
Hygiene.” (Lecture III.) 


Royal Archaeological Institute, at the Society of 
Antiquaries, Burlington House, Piccadilly; W., 
4.30p.m. Mr. P. Norman, ‘ A Settlement of the 
Hanseatic League at Bergen in Norway.” N 

Medicine, Royal Society of, 1, Wimpole-street, WN 
8 p.m. Section of Ophthalmology. 1. Annual \ 
General Meeting. 2. Mr. H. Whale, ‘‘Case of 
West’s Intranasal Operation for Dacryocystitis.” 
3. Mr. R. A. Greeves, ‘‘Supernumerary Punctum 
Lacrimali and Canaliculus.” 4. Mr. Rayner and 
Dr. Batten, ‘“ Double Detachment of the Retina 
in a Boy with Functional Albuminuria.” 5. Mr. 
E. E. Henderson, ‘‘Hole in Optic Disc.” 6. Mr. 
C. Wray, (a) “ Multiple Ruptures of Choroid 
between Macula and Disc, with V. = $” (drawing) ; 
(6) “Keratoconus treated by Snell’s Cautery.” 
7. Mr. ©. Wray, “ Operative Treatment of 
Keratoconus.” 8. Mr. E. E. Henderson, ‘Rupture . 
of Optic Nerve at Lamina Cribrosa.” 


THURSDAY, JUNE 11...Royal Institution, Albemarle-street, 


FRIDAY, 


W.,3p.m. Professor S. P. Thompson, ‘“‘ Faraday 
and the Foundations of Electricity.” (Lecture II.) 


Faraday Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8 p.m. 
Presidential Address by Sir R. Hadfield, 
‘“ Advances in the Metallurgy of Iron and Steel.” 


Medicine, Royal Society of, 1, Wimpole-street, W., 
8 p.m. Section of Obstetrics and Gynecology. 
Professor D. Waterston, ‘A Decidual Cast con- 
taining `a Very Young Embryo.” . 2. Dr. A. 
Donald, ‘‘ Case of So-called Chronic Metritis in a 
Nullipara.” 3. Dr. W. F. Shaw, “The Sub- 
divisions of Chronic Metritis.” 


JUNE 12...Royal Institution, Albemarle - street, 
W.,9 p.m. The Hon. W. H. Page (American 
Ambassador), ‘“ Some Aspects of the American 
Democracy.” 


Malacological Society, Burlington House, W., 8 p.m, 


1. Mr. Cesar R. Boettger, ‘On Sulcobasis Con- 
cisa, Fér., and its Nearest Allies.” 2. Rev. G. W. 
Borrell, ‘‘Note on the Radula and Masilla of 
Orthalicus zebra, Müller.” 3. Mr. T. Iredale, 
(a) “Invalid Molluscan Generic Names”; (b) “A 
New Cassid.” 4. Mr. G. K. Gude, “ Heliz car- 
duelis, Schulze, and Helix fruiticum, Müller.” 


Astronomical Society, Burlington House, W., 5 p.m. 


Physical Society, Imperial College of Science, South 
Kensington, S.W., 8p.m. 1. Professor C. H. Lees, 
‘ Note on the Connection between the Method of 
Least Squares and the Fourier Method of Calcu- 
lating the Coefficients of a Trigonometrical] Series 
to represent a given Function or Series of Observa- 
tions.” 2. Mr. F. E. Smith, “A Magnetograph 
for measuring Variations in the Horizontal 
Intensity of the Earth’s Magnetic Field.” 3. Mr. 
A. G. Shrimpton, ‘The Atomic Weight of Copper 
by Electrolysis.” 4. Mr. W. H. Apthorpe, ‘‘ Note 

von an Improvement in the Einthoven String 
. Galvanometer. 


SATURDAY, JUNE 13... Royal Institution, Albemarle-street, 


W.,3p.m. Mr. 8. Goetze, ‘ Studies in 1 Expression 
in Art: ” , (Lecture IT.) 
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‘All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


ANNUAL GENERAL MEETING. 
PROPOSED ADDITIONAL By-Law. 

The Council hereby give notice that the One 
Hundred and Sixtieth Annual General Meeting, 
for the purpose of receiving the Council’s report 
and the Treasurers’ Statement of receipts, pay- 
ments, and expenditure during the past year, 
and also for the election of officers and’ new 
members, will be held, in accordance with the 
By-laws, on Wednesday, June 24th, at 4 p.m. 


Notice is also given that. at the said Annual 
General Meeting the Council propose to add 


the following to the By-laws :— 


‘‘ Any Member of the Society is authorised to 
use the style or title of Fellow of the Society, and 
wherever the word Member or Members is used in 
any of these By-laws, it shall be taken as meaning 
Fellow or Fellows.” 

(By order of the Council), 


Henry Trueman Woop, Secretary. 


THE SOCIETY’S ALBERT MEDAL. 

The Albert Medal of the Society for the 
current year has been awarded by the Council, 
with the approval of His Royal Highness the 
President, to Chevalier Guglielmo Marconi, 
LL.D., D.Sc., for his services in the develop- 
ment and practical application of wireless 
telegraphy. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 

A meeting of the Colonial Section was held 
on Tuesday, April 28th, 1914; Tae Rigut Hon. 
Sır Georce H. Rem, G.C.M.G., High Com- 
missioner for the Commonwealth of Australia, 
in the chair. 


The paper read was— 


THE ADMINISTRATION OF 
IMPERIAL TELEGRAPHS. 
By Cartes Bricut, F.R.S.E., M.Inst.C.E., 
M.I.E.E., 


Consulting Engineer to the Commonwealth of Australia. 


In the course of a lecture to the Royal 


Colonial Institute * on the subject of “ Imperial 


Telegraphs,”’ I mentioned the need for Govern- 
ment moving with greater activity in regard to 
telegraphic communication with the rest of the 
Empire. I also pointed to the desirability for 
centralisation, with a view to more effective 
Government control on behalf of the Empire 
as a whole than at present obtains in this 
matter. I now propose to develop the subject 
somewhat by indicating what appear to be 
weak points in the present arrangement, and 
in what directions it might conceivably be 
improved upon. 


Party POLITICAL ATTITUDE. 


In the first place, let me say that in my 
opinion the prevailing want of activity is 
largely due to a lack of genuine concern through- 
out the country in respect to all important 
Imperial questions. We live in an age when 
many of us shout “ Patriotism” and ‘ Im- 
perialism,” but comparatively few take any 
step towards the realisation of either. It may 
even be said that Imperial questions are quite 
foreign to what most people are really thinking 
about in the Mother Country, and that the . 
King’s “ Dominions” are regarded by some 
as kind of accessories instead of as part of a 
great whole. A vast empire demands a great. 
organisation. At present, though we have a 
great Empire, it may be questioned whether 
we deal with it greatly. “Great empires and 


* See United Empire, August and September, 1911 ;- also 
the authors ‘‘Imperial Telegraphic Communications.” 
(P. S. King & Son.) 
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little minds go ill together,” said Burke. Our 
legislative assembly is, by some freak, termed 
“Imperial Parliament”; but it earns its name 
inadequately, for there is remarkably little 
Imperialism about it.. “ Government for the 
people, by the people” has a very pleasant— 
and, indeed, healthy—ring. The trouble is, 
however, that “the people” do not in the main 
regard anything from a national, still less from 
an Imperial, point of view, but merely from their 
own little standpoint ; and this, in my opinion, 
also holds good with those—the upper classes— 
that have less excuse for adopting a purely 
selfish outlook. 

The general policy of a Government is 
unfortunately, to a great extent, based on a 
consideration of votes. The same also applies 
individually to the average member of Parlia- 
ment.* Indeed, English political life may be 
said, nowadays, to consist very much of a 
scramble to be first in giving something to 
what are known as “the people.” As a matter 
of fact, the number of politicians who are 


imbued with the Imperial mind are extra- 


ordinarily few.t ‘Thus, in the matter of further 
communicating links, is it not the case that the 
Dominions have to do all the pressing; and is 
it not rather a deaf ear, as a rule, that is given 
to them by the Home Government ? Let us 
hope that some day we shall have an Imperial 
House of Representatives, or Imperial Council, 
for dealing with important Imperial ques- 
tions in the way they really should be dealt 
with. 

It would seem that the majority of people 
in our country are more concerned with the 


* In the opinion of many, British Parliamentary adminis- 
tration contrasts unfavourably, for instance, with the 
Government of India. It is thought that with us the welfare 
of the country is nowadays too often subordinated to private 
interests ; sound principles—sometimes honour—are sacri- 
ficed to party exigencies, and the average member of 
Parliament is often devoid of every qualification for wise, 
or even honest, administration. On the other hand, most 
politicians are good speakers, which often means that they 
take little trouble to study a subject on which they unfortu- 
nately persuade many. Party politics seem of late to have 
very much resolved themselves into a game of chess, in which 
many of the contestants vie with each other in using de- 
praved and undignified language. In view of the thick hides 
of the present-day Parliamentarians, morally speaking, it 
seems strange that the atmospheric conditions of the House 
of Commons should actually be regarded as a matter of any 
moment. 

+ We have recently lost one of this little band in the late 
Sir Charles Dilke. He was a real statesman—rather than a 
mere ordinary party politician—who actually knew some- 
thing of his Empire. Sir Charles was a man who would probe 
a question to the root ; and, amongst many other important 
problems, he made himself a complete master of the subject 
of Imperial telegraphic communication from the strategic 
and other aspects. Dilke, indeed, had his heart in all 
Imperial questions. 
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available methods of locomotion about London 
than in their means of communication with the 
rest of the British Empire, even though the 
trade—let alone the national—importance of 
the latter is far greater. I do not suggest that 
the locomotion problem is an unimportant one. 
It is, indeed, becoming more important every 
day; but the expenditure of public money 
would, in my opinion, be more suitably applied 
to cheaper and further extended telegraphic 
communication throughout the Empire than in 
improvements in locomotion or even local, 
telephony.* 


STATE AND PRIVATE ENTERPRISE. 


Those who have had occasion to study the 
development of various industries will have 
noticed the widely different attitude adopted 
by the State towards each. In the case of 
electric lighting, for instance, all manner of 
restrictions have been imposed—professedly in 
public interests—the effect of which has been 
seriously to stifle the industry. Indeed, any 
company embarking on the supply of electricity 
has had to face its whole undertaking being 
sold to local authorities at more or less “scrap ” 
value after forty-two years. To compare with 
a case closer home, reference may be made to 
the position of the National Telephone Company. 
This company has never had a real chance of 
developing its business owing to the limited 
period and scope of its licence, and to the fact 
that it has always been doubtful to what extent 
the Government would treat it fairly when 
the time for purchase arrived. Turning now 
especially to our own main topic in this regard, 
i.e, Submarine telegraph cables, by far the 
greater proportion of the existing cable system 
is in the hands of limited liability companies.t 
Unlike other private enterprises, these cables 
have been heavily subsidised in several instances, 
because it has been rightly recognised that 
communicating links with other parts of the 
Empire are of considerable value to the nation. 
On the other hand, the State has exercised 
scarcely any control on behalf of the public. 
Indeed, what conditions have been imposed 
have been almost entirely in the interest of 
the Government itself. The explanation of this 
discrepancy of policy is not far to see: there 


* As things go, surely we should content ourselves with a , 
better organising of the traffic on our present roads, and 
perhaps even with less fine buildings than those still being 
erected for Government offices. 

+ The total length of submarine cable at present in opera- 
tion is some 290,000 nautical miles, of which 240,000, approxi- 
mately, is owned and worked by private enterprise. i 
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are no votes in Imperial cables, there are in 
municipal affairs.* In my view, however, it 
is just what might be called domestic matters 
— electric lighting, telephony, etc. — which 
should be left to private enterprise, as being 
largely limited to individual comfort and con- 
venience. Private enterprise should in such 


instances be left more or less free to cater for the - 


public as, in its experience, it finds best—under 
general competitive conditions. On the other 
hand, apart from political and strategic con- 
‘siderations, our trade with the Colonies and 
its development by cheap and far-reaching 
telegraphy are matters of supreme importance 
to the Empire as a whole, and, therefore, at 
the same time to the nation. On these grounds, 
Imperial telegraphs should be far more closely 
controlled, if not actually worked, by the State 
in the interest of the country than if they 
were purely domestic matters. The reverse 
has, however, been the case. Thus, whilst 
the Inter-Departmental Cable Communications 
Committee of 1901 made a number of recom- 
mendations in the public interest, scarcely any 


of these have been followed up by the State.t 


It is obvious that the welfare of a country 
and general public are likely in this instance 
to run counter to those of the companies 
concerned. Thus, the feeling in favour of the 
communicating links with the rest of the Empire 


being administered by the State has, of late,- 


gained considerable force. There are some, 
indeed, who would like the entire cable system 
(including that to foreign countries), as at 
present controlled by British cable companies, 
to be taken over by the Government. That, 
however, will be clearly inadvisable for high 
diplomatic reasons. Moreover, it would, in all 
probability, be quite impracticable. 


STRATEGIC COMMUNICATIONS. 


The course of foreign affairs often quickly 
changing, the strategic advantages of cable 
control when trouble with another Power is 
imminent scarcely need demonstration; and 
this it is commonly considered can only be 
assured with any certainty by State ownership. 
The importance of ensuring uninterrupted rapid 
communication with all wings of our widespread 


* The power of the cable companies is so great and their 
shares so widely held by people of influence that this is said 
to be a large element in the difficulty of securing reforms 
in regard to “ cabling” facilities. It is actually said that 
‘members of Parliament and even Ministers dare not press 
for such reforms for fear of offending powerful constituents. 
Private and public interests are bound to differ in such a 
case. : 

+ Blue-book, Cd. 958, of 1902. à 
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Empire is, unfortunately, liable to be lost sight 


ofin the present day ; indeed, what is sometimes 
termed ‘‘ popular Government,” whilst having 
a fascinating sound to many, is likely to be 
at a distinct disadvantage in time of national 


danger.* It is in the same way unfavourable 


to the development of a wider policy in regard 
to inter-[mperial communication generally, as I 
have before now endeavoured to indicate. t 


THE STATE ATLANTIC CABLE. 


The State Atlantic Cable is a case in point. 
This has been pressed for unremittingly by all 
the Dominion Governments concerned; but 
the present Home Government have, so far, 
done nothing but oppose it on grounds that 
bear very little inspection. This opposition, 


too, is altogether inconsistent with the views 


expressed by Ministers that “improved and 
cheaper cable communication is the proper 
alternative to Imperial preference, and for 
purposes of Empire consolidation.” + At the 
back of the objections raised is a disinclination 


to supply such funds as would meet the Mother © 


Country’s share in the cost, notwithstanding. 
the “Dreadnoughts” we accept from the — 


Dominions, and despite what is being spent in 
other directions, including new underground 
postal-tube railways for London (at a cost of 
£1,100,000).§ Apart from furthering the general 
strategic and political cause of extended and 
more direct communication with the rest of the 
Empire, | this link, like all others of its kind, 


* See the author’s evidence to Dominions Royal Com- 
mission (Blue-book, Cd. 6,517, of 1912); also his course of 
lectures to Royal Naval War College, 1909. 

+ Nineteenth Century, June, 1912 ; Quarterly Review, 
January, 1914. 

t When the more earnest advocate of a united Empire 
sums up its advantages, he dwells mainly on two points : 
(a) the strength and greater security which would result if 
all the naval and military forces of the Empire were con- 
trolled by a single authority ; (b) the economic argument for 
union, well oapressed by an American who, contemplating 
as a friendly outsider the varied and mutually comple- 
mentary resources of different parts of the Empire, summed 
it up as “a first-class business proposition.” 
means of intercommunication would do as much as any- 
thing just now towards such a union and general Empire 
consolidation. ` l 

§ I look forward to the day when not only all parcels. by 
post go underground, but also all trade vehicular traffic. 
It may be contended, however, that various Imperial pro- 
blems like the above still more demand satisfactory solution, 

partly in view of the patriotic offerings of the Dominions 
towards the safety of these islands and our Empire. 

|| At present, when the Imperial Government wants to 
send: a telegram by the Pacific cable the message has first 
to pass into the hands of one of two American trans- 
Atlantic cable companies ; and on more than one occasion 
foreign authorities in different parts of the world have been 
apprised of events the knowledge of which ought to have 
heen restricted to His Majesty’s Ambassadors and Ministers 


abroad. © obs 2 
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would tend towards a much greater volume 


of inter-communication by the reduction of 
rates such as would form part of the scheme. 


EXTENDED AND CHEAPER INTER-IMPERIAL 
TELEGRAPHS. 
Whilst increased overhead charges and addi- 
tional cables constitute a genuine commercial 


objection to tariff reductions on the part of the - 


cable companies, these objections have not the 
same application with a Government, which, 
while having no shareholders to whom a certain 
‘dividend has to be paid, can also borrow money 
on a more advantageous basis. It is many 
years now since I first urged for a universal 
_ inter-Imperial ordinary rate of, say, 6d. a word 
(press and deferred being proportionately less), 
‘which, besides tending to stimulate inter- 
Imperial trade, would also serve as an enormous 
impetus to the freer circulation of news, thus 
leading to a better understanding among all 
branches of the Empire.* It is thought by 
many that the only effective way of securing 
relief in the rates—as well as a service in strict 
public interests—is to place the cables under 
direct Government control, so as to be free from 
the consideration of high profits, and to con- 
centrate on the service alone.t On the other 
hand, for obvious political and diplomatic 
reasons, there should be no attempt at inter- 
ference with the administration, or tariff, of 
cables to foreign countries. . 


STATE CONTROL AND OWNERSHIP. 


Before developing my suggestions of our 
inter-Imperial telegraphs (cable and wireless 
combined) being brought under Government 
administration, a word of protest must be lodged 
against any off-hand and generalising dismissal 
of the same merely by the epithet “ Socialism,”’ 
submitting, as I do, that important questions of 
the sort should be considered on their individual 
merits,§ and that if State control and ownership 


* In their recent (Second) Interim Repert (Cd. 7,210) the 
Dominions: Royal Commission, while pointing to the Home 
Government's lack of enthusiasm over the State Atlantic 
cable, also indicate their view that ‘‘drastic reforms are 
needed in our existing cable rates.” 

“+ In this connection it may be worth noting that the 
ordinary trans-Atlantic rates have remained at the same 
figure for the last twenty-seven years, i.e., since 1887, compe- 
tition notwithstanding. 

t There would have been a far greater strength of 
argument in favour of the course recently ‚adopted by the 

‘Home Government in regard to “ wireless ” as against cables, 
had this been on the basis of State control from beginning 
to end. 

§ Some are disposed to argue that because anything has 
been done in a particular way with a certain degree of 

` success, therefore it must be right. There are also those 
. who are always ready to assume precisely the opposite ; but 
.* -1 have nq sympathy with either view. 
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of our Imperial telegraphic system may- be 
dismissed in so simple a way, then, a fortiori 
—to be consistent—the same line should be 
adopted in regard to our navy and army, which 
are similarly worked by the State out of public 
In expressing this opinion, I take up 
the position of direct and exclusive inter- 
Imperial communication being a public utility 
of vital importance to the nation on strategic 
(as well as political) grounds immediately 


associated with Imperial defence—let alone the 


security and well-being of the Mother Country 
herself, and the increased trade likely to be 
secured thereby. For these reasons, too, it is 
maintained that the question of any additional 
telegraphic link should not be considered purely 
from the financial standpoint, such as would 
very properly apply if it were merely for the 
benefit of any particular section of the com- 
munity., 


PAST AND PRESENT ADMINISTRATION. 


Having laid before you my case for extended 
and more favourable inter-Imperial telegraphy, 
I will now pursue the main subject of my paper, 
i.e, administration by the State, the form it 
at present takes, and the form it should, in 
my opinion, be made to take. 

Reviewing first the present position, there are 
at least six Home Government departments 
which are concerned in one way or another 
with inter-Imperial telegraphy :— 

(a) The Colonial Office, together with the 
India Office ; 

(b) the Admiralty ; 

(c) the War Office ; 

(d) the Post Office ; 

(e) the Board of Trade; and 

(f) the Treasury. 


It is doubtful whether any of these have 
either the time or the impulse to study so 
complex a matter adequately; yet, when 
any important question arises in regard to 
this subject each department has in turn 
to be individually referred to, and a more 
or less protracted correspondence ensues, which 
is perhaps subsequently eked out—and in that 
case probably buried—in musty Blue-books 
and in Parliamentary papers printed at dis- 
jointed and lengthy intervals.* 


* Oceasionally, even a Royal Commission (or something of 
the sort) is appointed to inquire into matters, and a number 
of years may be spent in compiling exemplary reports. 
The Commissioners’ labours having come to an end, the next 


course is to appoint another Commission to compile some 


x 
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What occurs is, in fact, very much the same 
as what has all along taken place in these matters 
even from the day-of the first cable ever laid 
—between England and France.* 

On that occasion, in response to an appli- 
cation for landing the cable at Dover, the 
brothers John Watkins Brett and Jacob Brett 
were diplomatically referred by one Government 
department to another. The Admiralty wrote : 
“They had watched with interest the progress 


of the experiments, but had no power to grant 


a right.” + On September 18th, 1850, ‘‘The 
Foreign .Office is directed, by Viscount 
Palmerston, to congratulate you upon the 
success of your experiment, and to state that 
the matter does not relate to the business of 
his Lordship’s department.” On the same day 
the Admiralty again wrote: “ That whatever 
privileges can be granted, can proceed only 
from the Treasury.” ‘The next day, the 
Treasury “acquaint you that it is not in the 
power of the Lords Commissioners of Her 
Majesty’s Treasury.” The Bretts got the same 
answer on September 28th. Again, on October 
18th they received the following letter from the 
Treasury: “ Although sensible of your persever- 
ance in bringing the submarine telegraph about, 
and in view of the great public benefit likely 
to arise in connection ... but it is not in their 
Lordships’ power, etc.” However, eventually, 
as we know, permission was actually obtained, 
and since then it has been an everyday matter.{ 

From the very beginning of things every 
department of State has always been overawed 
and practically governed by the Treasury in 


more reports with similar industry. Reports and Blue-books 
would seem, indeed, to be the recognised method of disposing 
of (consigning to everlasting doom, indeed) a worthy kut 
tiresome subject by Governments which foresee no party 
political gain by pursuing the said subject. 

* It has been complained that it often takes several 
weeks to obtain a reply from a Government department, 
and that then the answer may be expressed very much in 
` Ministerial parlance, “In the affirmative” or “In the 
_megative’”—let alone certain stereotyped printed forms to 
suit different conditions, ‘These latter have already been 
rendered a subject of comment in the press. But Mr. H. 
Pike Pease, M.P., quotes a case (Hansard, May 20th, 1913, 


col. 1623) where one of his constituents was kept waiting a 


whole year before he succeeded in securing any reply 
whatever. i l 

+ This was at any rate a slight advance on the reply given 
by that department to Mr. (afterwards Sir Francis) Ronalds 
in regard to his early telegraph system, some thirty years 
previously, when the secretary wrote :—“ Mr. Barrow pre- 
sents his compliments to Mr. Ronalds, and acquaints him, 
with reference to his note of the 3rd inst., that telegraphs of 
any kind are now wholly unnecessary, and that no other 
than the one now in use will be adopted.” (The italics are 
my own.) 

{ In striking contrast to what they experienced in their 


own country, the Bretts secured landing rights from the: 


French Government without a moment's delay. 


i 
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any matters over which funds are involved. 
As was once admitted by that experienced 
Premier and First Lord of the ‘Treasury, the 
Jate Lord Salisbury, the Colonial Office—in 
immediate touch with the rest of the Empire, 
but also as a section of the home administration 
—is the department most concerned in the 
but that 
office is invariably overruled by the department 
with the purse strings on the one hand, and 
by the department which is 
supposed to be specially versed in everything 
telegraphic, but which in reality has naught 
to do with ocean cables, as distinct from 
channel, river or ditch cables. The effect of 
Treasury rule is forcibly illustrated in what 
took place when the Pacific cable scheme came 
under preliminary consideration and discussion. 
The Home Government at one time suggested 
that Canada and Australasia should construct 
and operate the line, and that their governments 
should be responsible for raising the necessary 
funds. The Home Government also proposed 
that the Mother Country should merely con- 
tribute an annual subsidy for twenty years of 
five-eighteenths of any deficiency between the 
receipts and expenses. In the end their con- 
tribution rendered the Mother Country a 
smaller partner in the cost than Australia. Yet 
at the same time Her Majesty’s Government 


‘imposed conditions which, in effect, gave them 


the control of the ee They i eas 
amongst other things :— 


“ (a) That the cable is in accordance with a 
specification and samples to be approved by the 
Treasury, and to the satisfaction of an official 
appointed by the Treasury for that purpose, con- 
structed, submerged in proper working order, and 
established with proper stations and offices in 
such places as the Treasury may approve.” ft 


Whilst agreeing that “the cable cannot fail 
to promote Imperial unity, ) and whilst insisting 
on having everythin ig very much its own way, 
the Treasury, representing the Home Govern- 
ment, fór á long time objected to coming in 


* White Paper C. 9,283. 

+ An example of the realisation of these provisions was 
the appointment of the first secretary to the Pacific Cable 
Board—a nephew of one of the then permanent secretaries 
to the Treasury, who, up to the time of his appointment, 
had been acting as secretary to a steam laundry. This 
reveals a very liberal interpretation of Treasury privileges, 
and whilst no blame can be attached to the official referred 
to for thus fully exercising his powers on behalf of a 
relative, it certainly does not seem right that the Treasury 
should avail itself in this way of the terms it has been in a 
position to dictate; for it can scarcely be suggested 
that no one had a greater claim on the score of special 
knowledge and experience in the subject, 
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as a joint partner at all. Yet, eventually, it was 
represented by three on the Pacific Cable Board, 
where Canada has two, Australia two, and 
New Zealand one—even though still insisting 
that the cable mainly concerned the Dominions. 
Apart from the India Office, obviously the 
Colonial Office is the department at present 
most intimately associated with Imperial tele- 
graphs, but that department (unlike the India 
Office)* largely refers to the Post Office on 
this subject. Again, neither the Admiralty 
nor the War Office takes any very active part in 
the matter; so we may now turn to the Post 
Office, to whom everything of a technical or 
detailed nature is passed on. 
| Probably the Post Office has suffered as much 
aS any from the more or less constant changes 
in political administration. But it is also at 
a great disadvantage owing to the complexity 
and multifarious character of its functions, 
involving a number of different departments 
to which many matters have to be referred in 
turn for attention or ultimate decision. This, 
at present, is done mainly by correspondence, 
often involving the interchange of a somewhat 
large number of communications.t Moreover, 
there were some time back indications of serious 
friction between the secretarial and engineering 
departments.t The engineering department 
considered they were being unduly over- 
ruled and interfered with by the’ secretarial 
department, who, it was alleged, failed to refer 
technical matters to the engineering depart- 
ment.§ Be that as it may, an extraordinary 
estimate, partly based on an unsuitable type 
of cable, was submitted by the Post Office 


* The India Office is probably the most perfectly organised 
Government department we have; and, controlling (as it 
does) the Indian Government telegraph system, my remarks 
do not have the same application in this instance. It would 
surely seem as though the India Office and the Colonial 
Office should be merged together. 

+ There must surely be something wrong when an im- 
portant Government office spends over three months in 
discussing a matter of 3d., eventually—after much corre- 
spondence at lengthy intervals—having to write to say 
«it has been decided to waive the charge in question.” In 
another case, correspondence was passed from one branch 
to another, the official communications being punctuated 
at about fortnight intervals and covering a similar three 
months in all. In this the introduction of a telephone glass 
mouth-piece was adjudged in the end to be “‘irregular.” 
Yet this very type of mouth-piece has since been largely 
adopted for hygienic reasons. Similarly the stamp delivery 
muchines were in active use outside long before their 
adoption by the Post Office for serving out single penny 
stamps. 

+ The friction here referred to is reflected in an article in 
the Times ‘‘ Engineering Supplement ” of February 1st, 1911. 
` § Some colour is perhaps lent to these allegations by a 
certain lack of harmony that would appear to have existed 
in connection with the consideration of the Imperial wireless 
scheme. 
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(to the Treasury) for the purposes of the All- 
British Pacific Cable when that undertaking 
was under consideration. Had the said estimate 
been exclusively relied upon, it is fairly certain 
that this Imperial line would never have been 
laid. (Happily there was a person named 
Kelvin who gave a more correct idea of the 
requirements.) I am unable to say whether 
this unfavourable Post Office estimate has any- 
thing to do with the fact that not one of the 
three Home Government delegates on the Pacific 
Cable ‘Board has ever been there as Post 
Office representative; but certainly this is a 
somewhat remarkable circumstance. It also 
suggests a peculiar inconsistency, seeing that 
all the other departments are still in the habit 
of appealing to the Post Office on all matters 
connected with telegraphy of any description. 
To my mind, however, that department has 
quite enough to do in dealing with the 
internal telegraph and telephone systems of 
the United Kingdom, together with some 
sort of administration in the matter of inter- 
national cables — State or otherwise. It is 
not as though the former had been conducted 
at a profit where formerly private enterprise 
worked them at a loss, for the reverse is very 
much the case.* Our telephone system seems 
especially to require all the attention and 
energy that can be given to it by the Post Office ; 
for, whatever may be said in explanation, the 
fact remains that in this matter our country 
(especially London) lags behind other parts of 
the world, so much so that firms and individuals 
are periodically driven to advertise regrets for 
“ telephone failure ” in the “agony ”’ columns 
of our newspapers.t In fact, though the point 
is often exaggerated, our present telephone 
service is admitted on all hands to be sadly 
wanting in efficiency, and this admission is due 
to the general personalinconvenience and annoy- 
ance caused thereby.{ But, as I have already 


* Before adversely criticising the Post Office on this 
account it should be remembered that though the “ Electric ” 
and ‘‘ Magnetic” companies earned handsome dividends up 
to the time the State took over their telegraph systems, 
these were never extended to prospectively unprofitable 
quarters without a satisfactory guarantee or subsidy, whereas 
the Post Office system is brought to many an outlying village 
affording but little traffic. 

+ Here again regard should be had to the enormous diffi- 
culties which attended the taking over of the National 
Telephone Company's service. Even so, whereas the 
National Telephone Company—in a less advantageous 
position—showed a handsome surplus for the year before 
the transfer of its system to the State, the Post Office tele- 
phone system did scarcely more than pay working expenses 
during the same period. 

t On the other hand, the contentions mainly constituting. 
my paper are more difficult to bring home because 
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contended, it is not improbable that the main 
causes of the telegraph and telephone systems 
of this country being a commercial failure are : 
(1) That the necessary amount of capital is 
seldom voted, even if what capital is obtained 
is turned to the best account as in a commercial 
concern; (2) that the permanent officials in all 
departments are subject to the control and 
vagaries of a political machine which is a 
constantly changing quantity. By the present 
system, where any credit is due—such as the 
introduction of some reform—there is a tendency 
with a political chief to take the said credit 
for his party or himself, even though the idea 
has really originated either with the permanent 
officials under him or from some outside specialist, 
perhaps many years back. Whilst House of 
Commons speeches, official reports, and printed 
notices lost amongst dog licences at local post 
offices, together with that encyclopedic Post 
Office Guide, are turned to account for announc- 
ing innovations (largely introduced under stress 
of public demand, rather than as a matter 
of enterprise), how many people are aware of 
the course to pursue for sending a cablegram, 
or even that they can send an ordinary inland 
telegram any time up to midnight from certain 
offices ? And do these limited methods of 
notification make for the popularisation of the 
cable or land wire? We find the late Mr. 
W. H. Smith, when Financial Secretary to the 
Treasury, writing in February, 1877, to the 
Chancellor of the Exchequer (Sir Stafford 
Northcote): “It is beyond the power of the 
Postmaster-General to obtain during his short 
term of office a sufficient grasp of detail and of 
principle really to direct and control his depart- 
ment. Is it worth while to examine whether a 
permanent board... would not be a desirable 
substitute for the office of Postmaster-General ?... 
There would then be continuity of management 
and of policy.” * It is, perhaps, not altogether 
surprising that a statesman with the unusual 
business capacity of Mr. W. H. Smith should 
have realised the objections to the Post Office 
being controlled by a Postmaster-General 
subject to the constant fluctuations of political 
ascendency as at present. 

The debate in the Canadian House of 


they concern the nation as a nation rather than indi- 
vidual convenience ; yet our constantly shifting telephone 
policy and the results achieved should, in themselves, be 
sufficient to force anyone to the conclusion that something 
in’ the nature of a commission or permanent board of 
authority—on the lines suggested here—would be a more 
satisfactory method of working our Imperial telegraphs. 

* Sir Herbert Maxwell’s “Life and Times of the Right 
Hon. W. H. Smith,” pp. 306-308. . 
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Commons * regarding the proposed Poulsen 
trans-Atlantic wireless system and the Govern- 
ment’s present attitude towards the State 
Atlantic cable, seems to indicate that the 
Canadian Postmaster-General was largely guided 
by the late able Postmaster-General of this | 
country, rather than by independent experts, 
in his preference for wireless over cable 
telegraphy. On the other hand, the aforesaid 
British Postmaster-General had expressed 
“ complete agreement” with the views of his 
political secretary in regard to a speech made 
by him (the said political secretary) at a meeting 
of the Associated Chambers of Commerce, 
wherein it was, somewhat arbitrarily, stated 
that ‘‘ wireless could knock out cables.” + 
We have all heard that fools rush in where 
angels fear to tread; and certainly it would 
appear that politicians who have had no direct 
acquaintance with either cable or wireless 
telegraphy are ready to express lightly, on their 
own responsibility,{ strong opinions altogether 
out of keeping with the fact—which might easily 
have been ascertained—that cables are being 
now ordered by business men at as great a 
rate as ever, and that, indeed, more cable 
has been made and laid since the Marconi 
Company came into existence than during the 
corresponding period before. All this surely 
tends to indicate the desirability of so special 
a subject ceasing to become the sport of 
politicians, and for a check on the tendency of 
politicians being regarded—if they do not 
actually pose with the lay press—as experts ` 
therein. Nowadays, it is, as a rule, only 
under considerable stress that experts are 
directly referred. to or quoted, usually only 
when a policy is under a heavy fire of criticism. 

But, certainly, in my view, it is the Treasury 
rather than the Post Office that is mainly 
responsible for any shortcomings of our telegraph 
and telephone systems from whatever point of 
view they are regarded; and I venture to 
think that the Treasury could be immensely 
improved on if it were provided with an advisory 
board of business men—say, leading bankers 
and financiers. In any case, to have the financial 
control of a highly specialised business, like 
telegraphy and telephony, vested in a body 
such as the present Treasury, entirely ignorant 
of that business and its working requirements, 


* Official Report, May 5th, 1913. 

+ The italics are my own. 

+ It is hardly conceivable, in any case, that a technical 
officer of the department would have committed himself to 
so wild a statement. 
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is bad on the face of it—more especially as the 
responsibility for the conduct of the said 
specialised business rests on the shoulders of 
others.* Further, wherever the fault lies as 
regards the telegraphs and telephones of the 
United Kingdom, it does not seem as though 
the Post Office were suited to having substantial 
responsibility, or being sole arbiter, in regard to 
Imperial cable questions. 

Let us now turn to the Board of Trade. 
This is an incongruously-named department, 
for the said Board is never summoned. So 
much the better, perhaps; for it is still com- 
posed in part of the holders of certain high 
offices, including the Archbishop of Canterbury, 
the Speaker of the House of Commons, and 
the Speaker of the—at present non-existent— 
Irish House of Commons.t It is possible that 
this extraordinary constitution may be reviewed 
and improved upon if, and when, we are ever 
blessed with the much-called-for Minister of 
‘Commerce. Be that as it may, the Board of 
‘Trade’s association with Imperial telegraphs is 
at present solely in regard to granting landing 
rights on the shores of the United Kingdom.+ 
As the department to whom application is 
made for these facilities, one might suppose it 
‘would be well versed in the whole matter, so 
as to be in a position to impose suitable condi- 
tions on behalf of the nation. But is the Board 
of Tradein reality much au fait with the subject ? 
We have certain recent evidence to the contrary 
in connection with the application for landing 
rights for two new Atlantic cables by the 
Western Union Telegraph Company (of 
America), one of which had already been laid 
—in anticipation, so to speak. The particulars 
are as follows: The main section was com- 
pletely laid on August 15th, 1910, and that 
between Newfoundland and New York on 
September 23rd, 1910. After a long-drawn-out 
correspondence between the American Company 
applying and the Board of Trade, landing 


* In the course of an illuminating article on “ The Treasury 
and its Critics” (National Review, March, 1907), and shortly 
before his untimely death, the late Sir Augustus Hemming, 
G.C.M.G., formerly a highly respected and universally 
beloved official in the Colonial Office, called attention to the 
widespread unpopularity of the Treasury throughout the 
rest of the Civil Service (due to ‘arrogant assumption of 
superiority ”), and also dealt with the “ unfair distribution 
of appointments over which the Treasury has control.” 
Certainly ‘‘ Treasury grab” has now become a common stock 
phrase. 

+See Sir William Anson’s “ The Law and Customs of the 
Constitution,” Vol. II. Part I. Third Edition (1907), p. 195, 
wherein a never since revoked Order in Council, of August 
28rd, 1782, sets forth the full const?tution of the “ Board.” - 

t With the Harbour Department of the Board of Trade is 
vested the Crown lands between high and low water mark. 
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facilities were eventually granted in the middle 
of February, 1911—+.¢., as much as five months 
later. Thus the cable was not capable of being 
thrown open for public messages till February 
17th, and consequently the “ Western Union ” 
Company lost about five months’ traffic. It 
might be reasonably thought that the somewhat 
lengthy period occupied before the necessary 
leave was given meant that suitable conditions 
were being stipulated for—in regard to tariff 
(ordinary and deferred), etc.—in the interest of 
the British public. This does not, however, 
appear to have been the case, even though 
there was a prospect (since realised) of all our 
trans-Atlantic cables—originally an English 
business in the main—falling into the hands of 
a huge American trust. As a matter of fact, 
not a single stipulation was insisted on.* Thus, 
the Board of Trade, as at present constituted, 
can scarcely be considered a particularly apt 
administrator in this matter—even with the 
joint guidance of that special body, the Landing 
Rights Committee, and the Post Office.t 
Having briefly reviewed the present position 
of things, let us now consider whether it could 
be improved upon in the public interest. It 
has been said to be characteristic of this country 
that those responsible for the control of our 
great services usually have no knowledge of the 


* On drawing attention to the undesirability of granting 
landing rights to a foreign company without securing 
fayourable terms as a condition, I was merely informed by 
the then President that he saw “no geographical objection 
(sic) to the proposed cable landing.” This, though the 
Under-Secretary to the Board of Trade acts as Chairman to 
the Landing Rights Committee ! 

t The so-called Cables (Landing Rights) Committee, con- 
stituted by representatives of the Treasury, Foreign Office, 
Admiralty, War Office, India Office, Colonial Office, and Post 
Office, with the Under-Secretary to the Board of Trade as 
Chairman, may be regarded as a somewhat secret concern ; 
and though associated with a matter in which public money 
is sometimes expended, in subsidies, etc., this is as it should 
be, for besides landing licences the committee deals with 
censorship of messages. 

The scant attention paid by the State to recommendations 
of official experts is particularly noticeable in connection 
with railway accidents—a Board of Trade affair. Not- 
withstanding the serious aspect of things in this regard, 
Government seldom takes steps to enforce recommendations 
where—as is invariably the case—the railway companies do 
nothing towards their realisation. Recognising the heavy 
expenditure that would often be involved thereby, it is 
scarcely to be wondered at that the companies do not follow 
up these suggestions unless compelled ; but surely the Board 
of Trade should see to it that their officers’ recommendations 
are adopted in the interest of life and property. The 
political vote value of action here is, however, small. 

Again, the revelations of the “ Titanic” disaster, and all that 
transpired during the House of Commons debate concerning 
Board of Trade regulations for the safety of life at sea, do 
nothing to add to the prestige of that department; but, 
here again, we must surely attribute any defects in the 
system to the political machine, rather than to any short- 
comings amongst permanent-onticials. 
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tools the operations of which they have to 
diréct. Without feeling competent or disposed 
to express an opinion on this generalisation, I 
certainly think it may be conceded that, as a 
rule, private management is more enterprising 
—and works things better, if oh a competitive 
basis—than public (State) management. Indeed, 
as long as human nature forms so important an 
element in the matter, so long will an employee 
in a Government department — under present 
conditions—work with less enthusiasm or vigour 
than he would under a commercial organisation. 
Under private enterprise the ultimate remedy 
for inefficiency is always present in the back- 
ground. Moreover, whereas under private enter- 
prise promotion is, as a rule, almost entirely 
dependent on satisfactory work, with a Govern- 
ment official this, and even a pension—let alone 
special honorary and decorative recognition— 
may be looked for except under peculiarly un- 
favourable conditions. Whilst all our Govern- 
ment departments have, of course, done much 
splendid work of various sorts in their time, 
to my mind the satisfactory administration of 
Imperial telegraphs is rendered highly difficult, 
not only because of political supremacy, but 
also the unwieldy character of the system (of 
water-tight compartments, etc.) now prevailing. 
It has been said of the Civil Service that those 
composing it may be civil, but they are certainly 
not our servants ; we (the public) are theirs. 
Be that as it may, I have nothing but esteem 
for that service individually,* though holding 
the view that its present organisation could be 
improved upon in the public interest.t 


NEED FOR CENTRALISATION. 

However, from what was said in the earlier 
portions of this paper, I think it may be recog- 
nised that there is still much to recommend 
Government control of the Imperial telegraph 
service, though on a different basis ; and I would 
now more especially call attention to the desira- 
bility for centralisation in dealing with this 
matter. Apart from the confusion which is 
always liable to result from multiplicity of 
authorities working individually and separately 


* To mention oniy three of those who have untortunately 
passed away, how could anyone feel otherwise regarding a 
service of which Stevenson Arthur Blackwood, Arthur Wilson 
Fox and Robert Giffen (the latter emanating from outside) 
were such noble representatives? 

+ Further, I even venture to suggest that perhaps a 
Civil Service training may not be the best in the world 
for administrative work, and consider it to be a question 
whether, in fact, an ordinary commercial training, backed 
up, if possible, by a scientifically trained mind, would not 
be more suited to the requirements. Entrance examinations 
sometimes incite subsequent contentment and repose. ay 
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at the same subject, centralisation is badly 
required here owing to the amount of corre- 
spondence involved between the different offices 
concerned. Many instances are available of the 
extraordinary length of time taken for a letter 
to be dealt with by the right Government 
official. Enough of these have already been 
given; and it will now suffice to point to the 
period frequently required for a letter even to 
reach the proper quarter. For want of time the 
examples Iam about to quote will, perhaps, serve 
for the purposes of illustration. On May 17th, 
1899, the late Lord Tweeddale (Chairman of 
the Eastern and Eastern Extension Telegraph 
Companies) addressed a letter to Lord Salisbury. 
This letter only reached the Colonial Office— 
admittedly the principal office concerned— 
twelve days later.* A striking indication of the 
necessity for a central department is also to be 
found in the aforesaid official correspondence 
which followed the Pacific Cable Committee’s 
inquiry.t Here we have evidence of letters 
being passed from one office to another, and 
subsequent letters (of reminder) being sent to 
the Treasury, which ultimately incite that 
department to pass the first letter on to the 
Colonial Office for attention. On page 23 it will 
be seen that the Direct United States Cable 
Company is favoured on June 27th, 1899, with 
a reply to a letter dated May 13th. An equally 
striking instance of the same kind is the Colonial 
Office letter (page 29), dated July 14th, in 
response to the “ Anglo-American ” Company’s 
letter of June 23rd (page 22). These are not 
solitary cases, but merely examples, the fact 
being that this part of the Blue-book—with 
everything in the order of date—closely resembles 
a Chinese puzzle, owing to the fact that official 
replies to letters follow so long after the letters 
to which they are in answer. Again, it may 
be noted that the report of the Pacific Cable 
Committee was not published till quite two and 
a half years after it was signed. The same 
marked deliberation occurred in the case of the 
report of the Cable Communications Committee. 
Their inquiry was concluded in August, 1901; 
the report was drawn up in March, 1902, but 
not presented to Parliament till six months later. 
With a central organisation for dealing with the 
subject in all its aspects these extraordinary 
delays should, in my opinion, be overcome. 
Besides doing away with much desultory and 
ineffective correspondence between different 
Government departments—often carried on by 


* Parliamentary Paper, Ud. 46, of 1900, p. 6. y 
+ Ibid., Cd. 46, of 1900. 
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officers who cannot be expected to have more 
than a superficial knowledge of the subject— 
official reports and Blue-books would be avail- 
able whilst the matter was still in the public 
mind. Moreover, itis quite likely that the recom- 
mendations of committees—based on special 
evidence—would then get beyond the Blue-book 
stage. Again, surely the political chiefs of depart- 
ments should be far less concerned with ques- 
tions of administration; and I look forward 
to the day when it is a matter of indifference 
if a Postmaster-General or a Chancellor of the 
Exchequer is (owing, say, to a House of Commons 
division) unable to be present at a deputation 
on such questions. With a central organisation 
this should become so. One of the great objec- 
tions to Government control as at present 
administered is—as already stated—that the 
department most involved is really controlled in 
its policy by the Treasury, which department 
has comparatively little sympathy with, or 
knowledge of, the subject, and whose main 
object must always be to allow as little money 
to go out as possible. By means of some sort of 
central authority these objections would be 
overcome, provided that the said board were 
permitted to manage its own affairs—in a 
position, in fact, to develop things in its own 
way, instead of being under direct House of 
Commons or Treasury jurisdiction. 


SUGGESTED FUTURE ADMINISTRATION. 

Having indicated the need for centralisation, 
it now devolves on me to indicate how my ideas 
should be put into effect. As a matter of fact, 
it is some years since I first urged that our 
inter-Imperial telegraphs of whatever sort 
` should be collectively administered in the 
interests of the Empire as a whole by a per- 
manent public central authority or board of 
commissioners—independent, as far as possible, 
of the vagaries and. fluctuations of party 
politics, and constituted—primarily, at any 
rate—by representatives of each of the depart- 
ments more especially concerned—.e, the 
Admiralty, War Office, India Office, Colonial 
Office, and Post Office,* not forgetting the 
Dominion Governments.¢ By this means uni- 
formity—aye, general agreement—in policy and 
administration regarding our inter - Imperial 


* The Board of Trade’s connection with the subject would 
scarcely apply in the case of State cables. 

+ Even mere supervision of the existing service by public 
commission, after the manner of that recently instituted in 
the United States, would serve as a useful check on private 
company interests now prevailing at the expense of the nation 
—acting, in fact, as a commendable middle way between 
State ownership and uncontrolled private monopolies. 
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cable and wireless telegraphy (as distinct from 
that to foreign countries) could be assured. To 
my mind, this should be dictated in the first 
instance by the requirements of the Imperial 
Defence Committee and the Colonial Defence 
Committee, both of which would require to be 
especially strongly represented on the said board* 
—if it did not even take the form of affiliation. 
The business of such a standing central 
authority would necessarily be that of closely 
studying and providing public needs in the 
matter of inter-Imperial communication. This 
organisation would require to be financed in the 
first instance by, say, an annual grant-in-aid 
from each department represented. ‘The con- 
tributions would probably have to come 
through the Treasury, the said departments 
‘ budgeting” for their subsidies, and the 
Treasury so allocating to them in the ordinary 
course. By this arrangement running costs 
of administration, etc., should, at any rate, 
be met—covering also suitable headquarters 
and secretariat, the former, perhaps, taking 
shape in the Dominions House projected by 
Lord Grey and others. The share in expendi- 
ture which each department bears is a 
matter it would be inadvisable to enter into 
here, though equal proportions would have 
obvious advantages. It is less certain, 
of course, whether the cost of new cable or 
wireless schemes could be met in the same way ; 
but if not, any Act of Parliament for establishing 
such a central authority should, in my view, 
be drawn up so as to leave expenditure of 
this sort in the jurisdiction of the board, and 
covering, say, borrowing powers up to a certain 
value—even though the accounts might have 
to pass through the Exchequer and Audit Depart- 
ment. Thus the central authority, like the 
Imperial Defence Committee, would be re- 
sponsible to the nation and to the Dominions 
for the administration pursued—rather than to 
any particular political party. In this way the 
establishment generally could come under review 
with the Parliaments concerned, either periodi- 
cally or at the motion of a member of Parliament 
—just as can the Imperial Defence Committee 
or similar permanent body responsible for its own 
actions. Hence the said board of control would 
require to be given greater freedom of action 


* It must be remembered that the course of foreign affairs 
quickly changes, and that at any moment the question of 
additional communicating links ought to be carefully con- 
sidered, for strategic reasons, as occasion arises. 

+ Inany case, divided up as here indicated, only a small 
proportion of any individual department’s estimates would 
require to be devoted to this object. 
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than is usual with institutions of this character, 
whilst at the same time introducing the 
responsibility which obtains with a commercial 
concern that is liable to be criticised by share- 
holders, etc. Successfully to carry out such 
a scheme—which should, by the way, absorb 
the Pacific Cable Board and the Imperial 
wireless project in its scope—the efficiency of 
a commercial concern would require to be 
combined with the advantages of Government 
control. Much would, therefore, depend upon 
the actual composition -and personnel of the 
board, the representatives thereon being espe- 
cially selected for their capacity as admini- 
strators. Again, the civilian element in an 
organisation of this nature would probably be 
all the more efficient if a certain proportion of 
the various representatives were selected from 
those who have made a special study of this 
somewhat special matter, rather than the 
ordinary civil servant with a good general 
education but with only a smattering knowledge 
of the subject to be dealt with. Without 
casting any reflection on the personal 
efficiency—in the way of business-like ex- 
pedition, etc.—of the ordinary civil servant, it is 
surely clear that amending the cumbersome 
character of the existing organisation would 
provide scope for a considerable “ speeding up.” 
The remedy lies in the system rather than in 
the man; and many of those civil servants 
at present associated with the subject, but 
scattered about in different Government offices, 
would be highly suitable representatives if 
brought together on the suggested board. It 
is, however, conceivable that additional outside 
representatives might also prove beneficial, on 
the ground that a highly specialised subject 
requires highly specialised administration; and 
the appointments should, probably, in all cases 
be only for a fixed number of years—five as a 
maximum—with power to renew the same. 

In view of the increasingly wide field covered 
by all State departments, it is quite likely that 
a similar board, under the egis of the Post 
Office with outside business and technical 
specialists, might be found useful in the 
administration of our inland and international 
telegraph and telephone system, in view of the 
enormously increased complexity surrounding 
these problems since the days when our present 
plan of administration was first thought out. 
To my mind, however, inter-Imperial com- 
munications of all sorts should be kept entirely 
distinct from inland and international com- 
munications, between which should be the 
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dividing line. These interests get further 
afield every day, and the importance of the 
former being kept under direct and secret 
State control becomes of increasing moment,* 
Once this general principle is recognised further 
details fall in their natural place. With such 
a central authority the all-important subject 
of Imperial telegraphs would be developed in 
a more satisfactory way than is at present 
possible for want of centralisation and owing 
to party political indifference. This board 
would see to it, too, that*even landing rights © 
were never granted without a quid pro quo in 
the interest of the Empire and British public.t 
Moreover, recommendations of many years’ 
standing would then get promptly carried 
through, instead of being brought before 
Parliament—after many years’ delay—as 
novelties emanating from the Government of 
that day. 

Inter-Imperial communication by mail might, 
of course, be suitably dealt with by the same 
organisation and under the general inclusive 
head of an Imperial Communications Board, 
which might, alternatively, be rendered part 
of the new sub-committee of the Imperial 
Defence Committee. 

I would plead for the whole subject being put 
on the agenda at the forthcoming Imperial 
Conference of 1915, with a view to securing 
full consideration. Meanwhile, it may be well 
to avoid all prospect of friction by the dis- 
cussion of details in advance.t 

It must, however, be admitted that the 
scheme in any form is a highly ambitious 
one, and one that is likely to displease those 
who are busily engaged with things as they 
are. Thus, for one reason and another, it 
is thought best to leave further particulars 
alone for the present—so that the charge of © 
unwarranted interference may not be unduly 
lodged. 


SUGGESTED DEPUTATION AND ROYAL 
l COMMISSION. 
Meanwhile, I would urge that a deputation 
should now press for: (a) Extended and 
cheaper Imperial telegraphy, and (6) a board of 


* The routes of Imperial cables should in no case be 
closely recorded. The Secret Service Department of the War 
Office should be associated on the Board with this matter. 

+ Reference has already been made to the Cables (Landing 
Rights) Committee, with nearly all the Government depart- 
ments represented thereon ; yet the scope of this committee 
is extremely limited, and can have naught to do with the 
Empire as a whole, for it has on it no representative of any 
Dominion Government. 

t The very chance of such friction serves to point 
additionally to the need for a standing Imperial Council. 
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control or authority, composed as suggested, 
for dealing with all Imperial communication 
- matters—possibly even including, as I say, the 
all-red steamship problem. A Royal Com- 
mission might suitably be appointed to study 
the whole matter. Not being a politician 
(paid or unpaid) by profession, I should for the 
purpose always prefer this method of inquiry— 
as a judicial plan free from party bias—to a 
Parliamentary Select Committee, and especially 
after our experiences connected with the 
Marconi Committee, the findings of which by 
the way, in regard to the question of a monopoly, 
were in complete contradiction to that of 
the previous House of Commons Committee 
appointed by the same Government in 1906.* 
A departmental (Post Office) committee has 
been recently appointed to consider to what 
extent the State should take part in the develop- 
ment of wireless telegraphy ; and by its terms 
of reference it was encharged to report 
whether ordinary wire telegraphy should also 
be dealt with in the same manner—collectively 
with wireless; but it is doubtful whether 
the latter point will be seriously entertained 
by this committee, which does not, indeed, 
include any representative—independent or 
otherwise—of cable telegraphy, and is, in fact, 
almost entirely a departmental affair.t 


State ABSORPTION oF EXISTING [IMPERIAL 
LINES AND FURTHER DEVELOPMENT. 

I will now touch on the question as to 
whether that part of the existing cable system 
which has to do with the British Empire should 
be bought up by the State, 4.¢, by the Home 
Government and the Oversea Dominions col- 
lectively. Measures to that end have been 
more than once urged at different times, both 
by Sir J. Henniker Heaton and Sir Sandford 


* Blue-book 246, of 1907. 

+ Recently appointed commissions and committees of 
inquiry have been matters of surprise in more than one 
direction. For instance, whilst the Advisory Technical 
Committee, appointed by the House of Commons Marconi 
Committee, reviewed questions .of practical telegraphy, 
there was not a single member theréon who had had any 
experience of traffic requirements—excellent body as it 
was in other respects. One wonders, too, whether this 
Committee closely considered which system was most 
independent of tropical, etc., atmospheric conditions for 
the purposes of the Imperial wireless chain. 

Similarly, seeing that the Dominions Royal Commission 
had closely to consider the question of inter-Imperial 
communication—particularly telegraphy—it might have been 
thought that. an independent representative of telegraphy 
would have formed one of the said Commission. On the 
other hand, there is more than one railway authority on 
the Commission, even though railways may, I suppose, be 
said to form a less prominent factor in inter-Imperial 
questions than telegraphy. 
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Fleming, -whilst the late Sir Edward Sassoon 
also voiced the same proposalin the course of 
his paper read to this Society.* 

Whilst generally in favour of expropriation, 
if coupled with a central controlling board such 
as I have indicated, it is, in my opinion, due to 
the present proprietary companies to state that ` 
the cable system afforded by them is highly 
efficient, and that there is nothing out of the 
way for an enterprise of this character in the 
dividends (6 to 8 per cent.) declared by these 
companies—especially as the said organisations 
have been commercial pioneers in the matter. 
It may, however, be urged that Imperial 
interests necessitate the rates being reduced to 
a greater extent and more rapidly than the 
companies seem likely to do—judging by 
experience up to date.t The interests of these 
companies and of the public are bound to run 
counter here, unless the former are. ready to 
recognise (which they are not apparently) the 
advantages of creating a demand for the 
telegraph by rendering it more popular, and 
that by thus encouraging trade and a closer 
intimacy between distant points of the 
Empire, an increase of traffic will ensue which 
will in the end prove profitable to themselves. 
Reference has already been made to my 
proposal for an all-round Imperial rate of 
moderate character, based on the principle of 
taking the rough with the smooth from a financial 
point of view. Whether this would ever be 
possible under the æœgis of the companies it is 
difficult to say ; but something of the sort should 
surely recommend itself with any inter-Imperial 
cables that come under State administration. 
Apart from its Imperial advantages senti- 
mentally, it would have the effect of meeting 
the prevailing objection that just where the 
cable is at special advantage over the mail—i.e., 
for great distances—the tariff is so high as to 
render it prohibitive for material use. I fully 
recognise that such tariff reductions as are 
here urged would be likely to involve the laying 
of additional cables and an increased staff to» 
work them, and this the companies are perhaps 
naturally unwilling to face, seeing that they are 
doing very well for themselves as things stand. 
It is, however, maintained that expenditure of the 
sort would be justified by the State in Imperial 
interests,{ and that those statesmen who have 


* Journal of the Royal Society of Arts, June 15th, 1900. 

t Concessions in this and other directions have only been, 
drawn from the companies so far at the point of the bayonet, 
so to speak. 

Whilst realising that developing a single State cable 
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so readily talked about extended and cheaper 
cable communication with other branches of the 
Empire as a substitute for Imperial preference 
should be prepared to recognise this in a concrete 
form. As a matter of fact, the quite recent 
inventions of MHeurtley, Orling, Gott and 
Raymond Barker—not to mention those pre- 
ceding of Muirhead and S. G. Brown—tend 
to add so much to the efficiency of a cable 
system as to permit of any given line carrying 
far more messages, at a reduced tariff, than 
hitherto. 

It is now some years since a Royal Com- 
mission, appointed to inquire into the tele- 
graphic communication between Canada and 
the West Indies, and amongst the West Indian 
Islands, reported in favour, on public grounds, of 
the State buying up the cable systems in question, 
yet the Government have practically taken no 
notice of these recommendations.* This is 
only in keeping with the lack of attention given 
to the findings of the Cable Communications 
Committee of 1901,f which neglect is apparently 
all owing to the fact that no vote value surrounds 
this subject. 

If the State were to take over any of 
the British Imperial cable systems, a fair 
price should be paid to the companies con- 
cerned, not only for the cables themselves but 
also for the ‘‘ goodwill” of the concern. Under 
such conditions, probably no material objection 
would be raised on the part. of the companies. 

What is more especially needed is a single 
All-British chain of cable, supplemented by 
wireless telegraphy, under direct State control 
between the Mother Country and each of her 
self-governing Dominions. This could be ac- 
complished in part by the purchase of existing 
lines between (a) the United Kingdom and the 
Cape, and (b)the Capeto Australia, with a branch 
to India; or, failing that, new cables laid—along 
with the proposed State Atlantic line connecting 
up with the Imperial Pacific cable. An all-red 
route of this character worked on a common 
tariff of low figure would tend to add to the 
traffic of the cable companies’ service by acting 
as a connecting link therewith. A close dis- 

assion of figures is purposely refrained from 
here. 


chain would probably mean a further increase in the number 
of civil servants and a corresponding increase in the salaries 
paid to the Civil Service by the country, I contend that this 
would be a moré suitablé disposal of funds than many 
directions to which they have of late been correspondingly 
devoted. . 3 5 

* Blué-book, Cd. 5,369, of 1910. 

+ Ibid., Cd. 958, of 1901. 
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CONTROLLING BOARD AND WIRELESS 
TELEGRAPHY. 


In conclusion, I would urge that in any event 
our existing inter-Imperial telegraphic system- 
should be brought under direct and absolute 
control of a board or commission—in the 
interests of the Empire as a whole and for 
strategic, political and trade reasons. If all the 
cables are still to remain the property of the 
companies, the authority’s scope would be 
limited to arranging with the cable companies 
for reforms on behalf of the public on a more- 
active basis than has ever been adopted by any 
Government—in the first place following up- 
some of the recommendations of the aforesaid: 
Cable Communications Committee when certain 
landing licences fall out in 1920. 

Later on, a complete Imperial wireless chain 
being effected, this also should be brought under 
the same authority, and worked in the same 
interests with the Pacific and other Imperial 
cable systems. By this means the best wireless . 
telegraphy method of the time could always 
be relied upon for adoption under the most 
favourable terms obtainable, resulting from a 
close consideration of several tenders based’ 
on the board’s specification. Surely wireless 
telegraphy is essentially a thing that should 
be kept strictly under State administration—if 
only for strategic reasons of secrecy. 


CONCLUSION. 


I have in this paper dealt with a matter 
that has been a subject of close study with me 
for many years. No doubt others could give: 
similar instances 
administration on the same principle is found, 
or thought to be, preferable to administration 
partly dependent on correspondence between. 
various officials in different Government 
departments. In any new proposals one is. 
bound to run up against those who for various. 
reasons consider—or profess to consider—things. 
as at present are for the best ; buat it would not 
do to be put off from expressing the faith that is 
in one on a matter over which one feels keenly. 

In closing, I would again venture to commend 
the proposals I have made to the consideration 
of a possible Royal Commission to inquire into 
the whole question of extended, improved and 
cheaper inter-Imperial communication, as well 
as to the Telegraph Committees of the House ° 
of Commons,* and other bodies interested 


* It is believed that there are actually two such Standing 
Committees—in name, at any rate. 


in other directions where - 
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in the matter.* Further, whilst urging for 


a deputation on the subject, I would especially 
commend the suggestion for a board of control 
to the notice of the forthcoming Imperial 
Conference, hoping—as the result of any depu- 
tation such as I have urged for—that the 
proposals may be placed on the agenda of 
the Conference. If only that emerges from my 
‘paper its main purpose will have been served. 


Apart from strategic considerations, I submit 


that the suggested administrative alterations 
would, in the words of the Chairman of the 
Imperial Mission (Mr. H. Page Croft), “tend 
towards helping the British race to trade 
together, to talk together, and to know each 
other better than they do”; f and surely it 
is desirable that we should think together, act 
together—and, if necessary, fight together—in 
a common cause. To do so more effectively 
we must, I contend, improve on our present 
system of inter-[mperial communication; and 
I sincerely trust my proposals may help 
` towards that end. | 


DISCUSSION. 

THE CHarrMan (Sir George H. Reid) thought the 
members would admit that the author had brought 
forward somany important suggestions that it would 
be impossible to deal with them in the short time 
at their disposal. He was theroughly satisfied that 
the author had made a vast number of suggestions 


which were well worthy of consideration. Many 


of them involved questions of policy, with which he 
had nothing to do; hence it was that he used the 
cautious phrase, to which he was so well accustomed 
in his political days, “ worthy of consideration.” 
The author gave himself sufficient latitude to make 
a simple peroration when he said it was desirable 
that we should think together, act together, and, if 
necessary, fight together. As to fighting together, 
- personally, he would rather be excused at the 
present time. aa 


Tae Riemr Hon. Earn Brassey, G.C.B., in 
moving a hearty vote of thanks to the author of 
the paper, said he was sure he was expressing the 
general sentiments when he said, re-echoing the 
words that had fallen from his dear old friend, 
the Chairman, that they were very grateful to Mr. 
Bright for bringing such an important subject 
before them in so. able a manner. It wag 
evident that the author’s proposals involved 
changes of great magnitude, which would require 
expenditure of money on the part of the State. 


* Surely time and money would be more suitably spent in 
this direction than in the elaborate inquiry proceeding as 
to the hygienic properties of the House of Commons atmos- 
phere, having in mind the apparently callous condition of 
many of its members to any language or moral atmosphere. 

. + “The Path of Empire,” by H. Page Croft, M.P. 
John Murray. 1912.) - l 
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The first step towards any change, however, must 
be some general consensus of opinion on the part 
of those who were the principal users of the cables 
that they were not well served under existing con- 
ditions, and if that was the case the subject would 
very soon be dealt with. If, on the contrary, they 
were fairly well satisfied with things as they were, 
considerable delay. would result before a change 
of policy was adopted. He did not know whether 
there had been any great movement on the 
part of the Chambers of Commerce to the effect 
that they were dissatisfied and would desire to see 
changes made. It was, however, always well to 
have the policy in regard to great departments of 
the State reviewed by competent men, and there 
could be no more competent critic on the subject 
with which he had dealt than the author. 


Mr. ARNOLD WHITE ventured to assert that 
whatever part of the paper might or might not be 
worthy of consideration, there was one point that 
would appeal to every taxpayer throughout the 
country, whatever his politics or faith, namely, 
that it was time to take cables out of politics. 
Lord Salisbury said, shortly after the Boer War 
broke out, that the British Constitution was not a 
good fighting machine. It was also not a good 
Post Office machine, nora good trading machine for 
any purpose under the sun which was better done 
by business men. He thought a very powerful 
impetus had been given by the paper to the most 
desirable end of lifting the business work of the 
country out of party politics. The sand in the 
wheels of the machinery of the State was rapidly 
bringing that machinery to a standstill. Every man 
who had had close communication with the various 
Government departments would support the most 
graphic instances which had been given in the 
paper of the impossibility of getting answers out of 
the various Government departments. He trusted 
that the paper would not end merely in the view 
that it was worthy of consideration. There was 
a great deal in it which could be used in an 
educative way for the formation of public opinion, 
and when that public opinion was formed it was 
astonishing how obedient Government departments 
were to it. 


 Cononen H. E. Rawson, C.B., R.E., thought the 


author had attempted: a very difficult, but not 
an impossible task. The question would have to 
be brought forward by a powerful body, but not 
perhaps exactly in the form in which it had been 
presented that afternoon. The idea that the State 
was to become possessed of all the cables was 
hardly what the author meant, but he had 
not made it clear whether he wished private 
enterprise not to continue the excellent work it 
was at present doing. The announcement had 
been made in the last few days that week-end 
cables could be sent to the Dominion of Australia 
at a small charge, the message being sent.in on the 
Saturday and delivered on the following Tuesday. 
If the author meant that the State should take 
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over control of the whole of the cables, he must 
expect to find that a great body of opposition 
would be aroused ; but if, as the speaker believed, 
the author meant that for defence purposes it was 
absolutely necessary that the Government should 
have one or more cables at their command when 
circumstances demanded it, that would be the thin 
end of the wedge, and would very easily form an 
excellent subject for consideration by the Con- 
ference. It was not at all difficult to see a way 
of carrying that out. All the different departments 
concerned could put into their annual estimates 
the sum which they required for that purpose, 
and it would be subject to Parliamentary criticism 
like any other sum in the Estimates, so that the 
nation would at once have control over any 
expenditure which such a central board would 
wish to indulge in. He strongly advocated the 
establishment of a central board. There was a 
great and growing desire on the part of a large 
number of the citizens of the Empire that 
Imperial affairs, which had no attraction for 
a vote-catching Minister, should be taken out of 
the hands of such Ministers and put into Imperial 
hands in a chamber independent of votes. He 
also thought the author had taken the right 
view that the board should be first of all brought 
into close touch with the body charged with 
Imperial defence. If it could be secured that 
the board acted as a sub-committee of that body, 
a very great step would be taken towards realising 
the author’s ideal. 


THE Hon. J. G. JENKINS said he did not entirely 
agree with the author’s suggestion that the board 
should be completely independent of some Minis- 
terial head. He did not say that the Ministerial head 
should have direct control of the board, but having 
had some Ministerial experience he knew it was 
necessary that the responsibility should fall on 
somebody, and if the board was responsible to a 
head then the subject could be brought up in 
Parliament and dealt with there. He had the 
idea that the British Government ought to have 
had a Minister of Commerce years ago, and the 
Imperial cable question would have been dealt 
with by him, because Imperial communication 
affected commerce to a very great extent indeed, 
practically almost as much as it affected naval 
matters. If the question was under the control 
of a particular Minister, with representatives of 
other departments on the board, the great advan- 
tage would be obtained that the representatives 
of those departments would bring the subject 
before the notice of the Government; and letters 
would not simply be acknowledged with the 
statement that they would receive attention, that 
attention being given to them in three or four 
months’ time. The members of the various 
departments would see that the matter was 
dealt with without waste of time. He was 
very strongly in favour of the point that there 
should be some Governmental control of a com- 
plete cable and telegraphic system around the 
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Empire, so that in case of any trouble direct 
communication would exist by cable and on British 
soil, which could be used without the interference of 
foreign Powers. As things were at present that was 
not thecase. He did not think the author suggested 
that all the cables should be purchased, because 
that would be an impossibility, but that one direct 
cable line across the Atlantic, supplemented later 
on if necessity demanded it, would give complete 
control of cable communications so far as the 
Empire was concerned. By a reduced rate for 
cable messages, not only commerce but the 
Empire generally would be greatly benefited. 


CAPTAIN A. S. THomson, O.B. (Trinity House), 
thought the nation owed a debt of gratitude to the 
author for the disinterested work he had done in 
bringing the subject to the notice of the public. 
As had been already well said, unless the public 
took the matter up the Government machine was 
very difficult to move. As a member of one of 
the permanent advisory committees to the Board 
of Trade on electrical communication between the 
shore and lightships, he knew what a strong lever 
public opinion was in all such matters. A great 
deal of the work done was based upon demands 
made by the public in the first instance. He thought 
the author had raised a very strong and not unjust 
criticism of the several Government departments, 
but that was not a very good way to impress upon 
them the advantage of bringing the cables which 
served Imperial intercommunication under Govern- 
mont control. As in the case of railways, and all 
other very] large vested interests, the balance 
between the advantages and the disadvantages of 
Government control was very hard to make. There 
was a great deal to be said on the one side, but there 
were many disadvantages also. He wished to call 
attention to a point which previous speakers had 
not emphasised, namely, that the conditions were 
very rapidly changing in regard to other means of 
telegraphic communication. In the old days entire 
dependence had to be placed on cables, but most 
wonderful advances had been made, and there had 
been a general adoption of what he ventured to call 
free telegraphy rather than by the ordinary name of 
wireless telegraphy. He was quite certain it would 
be found easier for the Government to deal with the 
freer form of telegraphy than te attempt to make 
any great changes in the large and important 
vested interests which were connected with the 
old-fashioned cables. Even for strategical pur- 
poses, the freer form of telegraphy was very much 
better than cable telegraphy, because while cables 
could always ba cut by an enemy’s ships no enemy 
could interfere with wireless telegraphy. The 
isolation from which this country suffered years 
ago had now entirely disappeared, there being no 
such thing as telegraphic isolation in the whole 
world. In thinking Imperially they must not 
think on narrow lines; they must remember that 
all the greatest improvements in telegraphy were 
not only available for the Empire but for the whole 
world. He thought that all discussions of any 
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scheme of general control of ordinary telegraphy 
must also embrace the wireless form, and he was 
glad to see the author recognised its importance. 


Mr. E. O. Watxer, C.I.E., said the author’s 
interésting and important paper would lead to a 
great deal of discussion, not only in England but 
throughout the Dominions, because the subject 
was one of vast importance to thé commercial com- 
munity. An Imperial scheme might, politically, 
be a good thing, but if it were to involve the acqui- 
sition of existing companies’ cables, that would, he 
thought, be unfortunate. Those companies were 
worth preserving. They had done excellent service 
to the public, and had been willing to meet the 
Governments at various times in making reductions 
in their tariffs. He thought it was only the 
high tariff that formed a grievance against them 
on the part of the public. By negotiations 
which had been conducted from time to time 
the tariffs had been reduced and the cables 
made available for people who previously could 
not afford to use them. He thought the same 
means might be used again, negotiations taking 
place to obtain a further reduction, provided 
guarantees were given to the companies against 
any loss, which was only reasonable when it was 
remembered that they were mostly commercial 
undertakings conducted by business people. He 
did not think, looking at the doubtful success 
of some Government-administered concerns, that 
many people would support the idea of the State 
acquiring at a large expense those cables which 
were at present being worked on businesslike and 
profitable lines. He thought the present Govern- 
ment had taken a wise and judicious step in the 
establishment of wireless stations, and he had not 
the slightest doubt, from his experience of wireless 
telegraphy, that the long-distance stations would 
be able to work at high speed. That alone would 
be a weapon in the hands of the Government 
through the competitive service thus instituted. 
He looked forward to the day, not very far distant, 
when it would be possible to send messages to 
Australia and New Zealand for a shilling a word, 
which would meet the most eager demands of 
those who were clamouring for lower rates. From 
that point of view he thought the existing state of 
things had better be left alone until some opinion 
was formed on the part of the commercial public, 
which so largely used cable communication. 
Nevertheless, he thought all present were much 
indebted to the author for the long, patient, and 
intelligent study he had given to the question, and 
he hoped it would be their good fortune to hear 
another paper from him on the same subject. 


Sir GEORGE Croypon Marks, M.P., said that 
as a member of Parliament hé had listened with 
a certain amount of interest and alarm to the 
suggéstion that Parliamentary men only paid 
attention to questions concerned with votes. 
While thanking the author very heartily for the 
able nidnner in which He lad gone into a highly 
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technical subject, he wished to enter a very strong 
caveat for others who could not be present against 
what he fearéd was a libel upon their characters, 
because they were all Imperialists even if they did 
not shout. It was rather too late in the day to 
suggest that they were only concerned politically 
with those things nearest their doors. He 
thought every member of Parliament was desirous, 
no matter what side of the House he sat on, to 
federate all the dependencies of the Empire. 
Hence the suggestion that was being made that 
they should federate by means of acquiring wireless 
stations. The question of acquiring existing 
businesses had to be looked at with a friendly, 
and at the same time a critical, eye. Any Govern- 
ment department that attempted to purchase or 
to take over some of the well-managed cable 
companies would do the business in a very much 
worse manner than it was being done at the 
present time. His experience of Government 
departments went to convince him, having himself 
been ten years in Government service, that the 
Government official was so self-satisfied with all 
he was doing that he welcomed no improvement, 
and criti¢ised every suggestion that was made as 
being a reflection upon himself if it came from 
outside. Therefore to suggest that all the cable 
companies should be merged into one self-control- 
ling board would be the worst possible thing that 
could happen for development, and the competition 
which brought about so much improvement. He 
desired to suggest, in the next place, that Oaptain 
Thomson was not quite right in his idea that the 
air was so free that if a message was being sent a 
foreigner could not interfere with it, as would very 
soon be found out if a message was sent and a 
foreigner with a stronger energy broke in and 
destroyed the message altogether. While, on the 
one hand, cables could be cut, electricians knew 
full well that, on the other, it was always possible 
to jam a wireless message if enough interruption 
was sent through the air to interfere with the 
current that was passing through. There were 
difficulties everywhere. If a merger were made of 
the wireless with the existing cables, that com- 
petition which brought about improvements was 
at once destroyed. He suggested to the author 
that- if he concentrated his attention upon some- 
thing which was nearer practical lines than the 
immense subject of amalgamation or purchasing 
existing businesses he would carry not the 
voter but the Empire with him, because then the 
people would not have to undertake so heavy an 
expenditure. He was quite sure it was upon those 
lines that success would be achieved rather than 
by radically affecting existing businesses, or by 
Government endeavouring to run businesses that. 
were at present well controlled commercially. 


Mr. Wintiam Hansine (President, British 
Chamber of Commerce in Paris), in seconding the 
vote of thanks moved by Lord Brassey to the 
author for his paper, thought that the author 
had struck the keynote of the question, and-hoped - 
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that his suggestions would receive more than the 

- usual platonic consideration of the Government, 
He thought any movement which would tend 
to cheapen communication, business or otherwise, 
between this country and the Dominions across 
the seas was a step in advance. He desired also 
to take the opportunity, on behalf of the Com- 
_ mittee of the Colonial Section, of expressing their 
indebtedness to the High Commissioner for his 
kindness in taking the chair on the present 
occasion. 


-© The resolution of thanks was then put, and 
carried unanimously. 


[The chair was here vacated by SIR GEORGE 
: REID, and taken for the remainder of the meeting 
by Mr. Byron BRENNAN, O:M.G.] 


Mr. Cartes Bricut, F.R.S.E., in reply, said 

. that he was pleased to find that no single fact had 
been contested by those discussing his paper. 
Moreover, whilst in a few side issues views had 
been expressed at variance therewith, these were 
entirely unsupported by evidence. On the other 

hand, it was always rather unsatisfactory, as a 

substitute for other criticisms, to have suggestions 

attributed to one that had not heen made. Certain 
speakers — apparently taking the cue one from 

another—had, it would seem, assumed that the 

main burden of the paper was the acquisition by 

the State of the entire cable companies’ business, 

whereas anybody making a proper study would 

recognise that to be altogether contrary to what 

was suggested. The extent of the recommenda- 

tions was that one or two of the inter-Imperial 

cables might be purchased by the State at a fair 

price—allowing for. ‘‘ goodwill’’—to form part of 

one complete Imperial cable. chain to meet strategic 

and Imperial requirements. Mr. Bright reminded 

Earl Brassey that he presided over the meeting 

when he (the author) gave his first address on the 
All-British Pacific Cable to the London Chamber 

of Commerce about twelve years ago. His lordship 

was then a warm supporter of that project. He 

did not know whether his lordship had changed 

his views in the meantime; but certainly the 

“expenditure” would be insignificant compared 

to what was being poured out by the powers that 

. be on far less vital matters nationally. Moreover, 
the proposed State Atlantic cable would cost very 

considerably less than the State Pacific line which 
Lord Brassey favoured, and which has since so 

clearly justified its existence. Colonel Rawson 
had, he thought, misunderstood him somewhat. 
For instance, he (the author) had never pro- 


posed that international cables should be touched ; . 


he had, on the contrary, more than once said 
-in the paper that they should be severely left 
: alone. It would be quite unsuitable for the 
State to attempt to absorb international cables. 
‘Whilst fully recognising the high order of the 
service afforded by the'cable companies, and that 
efficiency was the first thing to be considered, 
he (the author) was not disposed to give so much 
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credit to them as Colonel Rawson in the matter of 


' special tariffs under certain conditions, for these 


could scarcely be said to originate with the said 
companies in many instances, and were, in fact, 
usually the result of agitation or under stress of 
competition. It was, however, eminently satisfactory 
to find so high an authority on the strategic aspect 
of the subject largely endorsing what was suggested 
in the paper. He agreed, to a great extent, with 
Mr. Jenkins’s remarks, except in thinking that the 
Minister of Commerce would’ be the most suitable 
person for administering inter-Imperial cables, 
which he regarded mainly from the strategic point 
of view. . Moreover,'he (the author) adhered to his 
desire for a central board independent of party . 
political changes, There must certainly be a head, 
but that head should surely be the representative of 
the Imperial Defence Committee or the Colonial 
Office. Captain Thomson appeared to consider that 
there was an inconsistency in proposing efficient 
Government control of an Imperial telegraph 
system whilst pointing to defects connected with 
Government office administration. It should, 
however, be. remarked that the State control 
proposed in the paper was based on assumptions 
of a new order—both in character and personnel. 
It was, indeed, contended that at present no real 
control existed—the opportunities for exercising 
the same having been invariably lost. It was 
surely unthinkable—despite also Mr. Walker’s and 
Sir George Croydon Marks’s views, together with 
the written remarks of Major O’Meara—that State 
control could not be rendered really effective 
under a properly constructed board such as was 
proposed here. In his (the author’s) opinion 
certain inter-Imperial cables (to be laid or other- 
wise) ought to be under control—on behalf of the 
Empire as a whole—alike with any auxiliary 
system of inter-Imperial wireless.. So far, the 
latter had certainly not proved itself to be com- 
petent to serve in any other capacity than as a 
useful helpmate. Thus, he was afraid he could 
not quite agree with Captain Thomson in regard 
to the relative merits of cables and wireless, or 
what he very suitably termed “free” telegraphy, 


aS a means of communication. Notwithstanding. 


the rapid strides of wireless telegraphy, he put 
deep-sea cables first from the strategic point 
of view; he put wireless telegraphy in the next 
place, andl last of all shallow-water cables. A cable 
laid at a depth of four miles in the open ocean was 
not readily picked up or even cut by any man-of- 
war. It required a ship with special appliances, and- 
men who ] knew how to use those ap liances, to dis- 
turb such a cable; and as long as they were intact 
they ensured real secrecy. Furthermore, speaking 
generally, to “ tap” a cable involved cutting and 
splicing again, operations which would at once 
be detected at the shore stations. Moreover, 
special trawler-type cables were now avatlable— 
that were practicably indestructible —for some 
distance from shore. On the other hand, wire- 
less telegraphy was a very two-edged weapon / 
strategically. While wireless telegraphy might 
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be an enormous boon to this country, in war it 
might be exactly the reverse. When wireless tele- 
graphy was used as a means of communication there 
were a good many “ends,” and one did not know 
who was at some of them. That was a serious 
matter when transmitting. Similarly in receiving, 
a bogus message sent out by the enemy might have 
disastrous effects through being supposed to come 
from headquarters, from a naval base or from the 
flagship. In fact, sole reliance in wireless tele- 
graphy as a means of communication strategically 
came down at the best to reliance in the secrecy 
of codes, which had more than once proved a 
grave mistake. If, and when, wireless telephony 
became practicable for considerable distances 
a different view might be reasonably reached, for 
then we should be listening on the telephone to 
an actual voice (of friend or foe) instead of 
“merely to Morse signals. Whereas everybody 
(like Captain Thomson) was very much impressed 
with the idea that cables would be cut in 
time of war, people (even including Captain 
Thomson) seemed to forget that high towers and 
masts rendered themselves a very good target to 
the enemy. Captain Thomson seemed to be also 
oblivious of the fact that already several wireless 
stations had been rendered useless for long periods 
owing to ordinary weather storms, to which a sub- 
marine cable was immune. When the use of high 
towers and vertical aerials was obviated, then 
Wireless telegraphy would be of far greater 
general value. Meanwhile, he (the author) would 
much like to have the relative efficiencies put to 
the test by a practical comparison of the traffic 
worked by, say, one of the Atlantic cables with 
the Marconi or any given wireless system under 
the same conditions between the same points. It 
had been stated by the Marconi Company (to the 
Canadian Postmaster-General*) that atmospherics 
had been their main trouble in trans-Atlantic work. 
How much more so would this be the case in the 
tropics? So far, too, the practical objections 
associated with the distance at present essential 
between the transmitting and receiving apparatus 
at each station had not been overcome. In a 
word, whilst equally concerned with both, he (the 
author), unlike Captain Thomson, could not—as 
yet, at any rate—regard wireless telegraphy as a 
suitable substitute for cable communication, 
though a highly useful auxiliary and connecting 
link. Mr. Walker laid stress on the considerable 
reductions that had taken place in the tariff of 
cable companies. He wished to point out, how- 
ever, that the reductions in tariff, such as they 
were, had been very slow, and had invariably been 
due to pressure and to competition. One of the 
first useful results of the Pacific cable was the 
reduction brought about in the rates to Australia. 
He (the author) greatly doubted whether Mr. 
Walker would ever see the shilling tariff to 
Australasia that he spoke of except by Government 
control, or under great stress from outside; and 


* Canadian House of Commons debate, May 5th, 1913. 
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this view was fairly widely shared by large users of 
the cable. He had always said that the service 
was excellent, but it was expensive. Mr. Walker 
referred to the matter purely as a commercial 
undertaking, and naturally considered that the 
cable companies could not be expected to do 
certain things from that point of view. Per- 
sonally, he had shown very clearly that he 
regarded the cables mainly from a strategic 
point of view rather than as a commercial under- 
taking. Neither the Navy nor the Army were 
thought of as commercial undertakings, but as 
necessities. Similarly, he said that Imperial 
communications were bound up-with Imperial 
defence, and had therefore proposed, in the words 
of Mr. Jenkins, that there should be an all-British 
State link. A good deal was laid already, but it 
required completion. If, too, it was found desir- 
able to buy up certain other Imperial lines of the 
cable companies, and they were all brought under 
a board of control such as he had suggested, he 
was favourable to that project, provided the trans- 
actions were on fair lines to the cable companies, 
and provided there was one common inter- 
Imperial rate of a low order. Sir George Marks 
had claimed that everybody was an Imperialist. 
Personally, he thought that in this country the 
degree of interest in Imperial matters was uncom- 
monly small compared with the interest in local 
matters, and apparently Sir G. Marks’s only com- 
ment here was that it was “rather too late in the 
day” to say so. Sir George had, however, spared 
him the necessity of replying to Captain Thomson 
even more fully in regard to wireless telegraphy 
from a strategic standpoint. 


Mason W. A. J. O’Muara, R.E., C.M.G., 
M.Inst.C.H., M.I.E.E. (late Engineer-in-Chief to 
the Post Office), writes: There are few questions 
which have a greater importance for us as a nation 
than that of cheap, efficient, and rapid means of 
communication with our Colonies and distant pos- 
sessions. Mr. Bright, therefore, has done a great 
public service in preparing his paper on ‘The 
Administration of Imperial Telegraphs,” since it 
has served the useful purpose of keeping the subject 
before the public and also of promoting an important 
discussion on the proposals put forward with the 
object of effecting a reduction in the cost of com- 
municating by telegraph with our Colonies. It is 
well recognised that the attainment of so desirable 
a result could not be other than an advantage as a 
means of permitting a more extended use of this ser- 
vice for social purposes as well as those of a com- 
mercial nature. There is much in Mr. Bright’s paper 
with which I heartily agree. At the same time I 
fully realise the force of the arguments which have 
been advanced in favour of the continuance of the 
present order of things. To the proposal for State 
ownership of submarine cables, the objection has 
been advanced that the progress of science and 
invention will in time bring into existence other 
means of rapid communication which will render 
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-submarine cables entirely obsolete. This, to a 
certain extent, may be true; but it hardly seems 
that this possibility, remote as it is at present, is 
a strong argument against the State ownership of 
submarine cables. The risk of obsolescence being 
foreseen, surely it would be possible to make 
suitable provision to meet the happening of the 
contingency contemplated, particularly since this 
would involve nothing more serious than the 
setting aside annually of sufficient sums to redeem 
the capital jeopardised within some reasonable 
period. To give effect to this proposal the State is 
only required, in its capacity of owner, to exercise 
the same prudence that a private owner would take 
to guard against commercial risks of a certain kind. 
If by State control Mr. Bright means no more than 
the formulation of the broad outlines of the policy 
which shall be given effect to from time to time, it 
seems to me few need take alarm at the prospect 
of this part of the proposal being adopted ; however, 
I am sorry that I cannot say the same thing with 
regard to the proposal to substitute State manage- 
ment for the present business management of cable 
enterprises in view of my own experience of the 
ways of a Government department. Indeed, I feel 
convinced that State management of so highly 
technical a service as submarine telegraphy would 
entirely defeat the very object Mr. Bright has in 
view. And no better evidence is wanted of the 
probable results of State management than that 
which is available in respect of the telephone 
undertaking acquired a little more than two years 
ago by the Post Office from the National Telephone 
Company. Not only has the quality of the service 
deteriorated during the period mentioned, but, 
with the same tariff as existed previous to the 
transfer, already there has been a considerable 
shrinkage in the annual profits of the undertaking, 
and it appears to be highly probable that before 
many months are out the Postmaster-General will 
either have to announce a deficit in connection 
with the State telephone services, or the telephone 
users will be called upon to save him from bank- 
ruptcy by submitting to higher charges for the 
services required by them. 

Turning now to the constitution of the board of 
management proposed by Mr. Bright, I fear that 
the organisation of the Home Civil Service is 
so fundamentally wrong that the training which 
the officials obtain in the so-called administrative 
branch of the public departments—and under 
existing conditions none other need be considered 
in relation to Mr. Bright’s proposal—is not only 
of little value as a qualification for the direction 
of technical enterprises, but is positively mis- 
chievous. The practical effect of such training is 
such as to cause the widest possible breach between 
the technical and administrative stafis, giving rise 
to feelings of mutual distrust between the one and 
the other, as also a reciprocal depreciation of the 
value of the occupation of the one and the other in 
connection with any particular technical enter- 
prise. On the other hand, State ownership and 
control combined with management by a board 
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composed entirely of business men is a solution of 
the problem discussed by Mr. Bright in his paper 
which I have every reason for believing would 
succeed. The details of such an arrangement could 
be readily worked out so as to provide quite as 
effective, if not more effective, control of public 
funds as is possible under the present incongruous 
system, under which in reality a Cabinet Minister 
attempts to play the part of a managing director 
of a technical undertaking of which he necessarily 
has no practical knowledge, whilst the secretarial 
branch of his department under the Permanent 
Secretary thereof, acting as virtual chairman, 
constitute the board of directors, though perhaps 
not a very efficient one—the reasons for which are 
not far to seek. Given a board of management 
constituted in the manner here suggested it ought 
to be possible to devise a scheme which would 
enable such a board to consult the permanent 
officials in Government departments exactly in the 
same manner that the officers of a corporation are 
consulted to-day. In the true interests of the 
nation the sphere of influence of civil servants 
should be confined, it seems to me, to the carrying 
out of policies and not to the dictating of them, as 
unfortunately is the growing tendency at the 
present day. , 


Tun Hon. Pater McBripz, Agent-General for 
Victoria, writes: I think we all have every reason 
to be extremely grateful to Mr. Charles Bright for 
the remarkably able, interesting, and informative 
paper which he has been so good as tọ read to us 
on the subject of “ The Administration of Imperial 
Telegraphs.” Mr. Bright speaks to us with very 
great authority on this matter, and though every 
layman should walk delicately on technical ground, 
I would like to say that I am in general accord 
with the views which he has expressed, particularly 
relating to Government ownership and control of 
Empire telegraphs, which I for one regard as vital 
to our best interests. It is reasonable to assume 
that as a result of such ownership cheaper rates 
would probably be obtainable, which would mean 
the transmission of many more messages, and 
would assist in increasing still further Empire 
intercourse. I certainly think that a commence- 
ment should be made with the Pacific cable, 
especially as regards ownership, as although the 
cables are under Imperial control for part of the 
land journey, they go over the system of American- 
owned companies. I would like again to express 
my very high appreciation of Mr. Charles Bright’s 
thoughtful paper. 


THE Hon. Sin Joon McCarty, Agent-General for 
Tasmania, writes: In my opinion the case for State 
ownership of Imperial telegraphs has been amply 
proved by Mr. Charles Bright in his excellent 
paper read before the Colonial Section of the Royal 
Society of Arts. 


Mr. L. S. Amery, M.P., writes: I do not think 
any argument that I can advance is required to 
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strengthen the force of Mr. Bright’s plea for an 
extended and cheapened system of inter-Imperial 
telegraphy. The telegraph is the nervous system 
of the Empire, and its sentient existence as a real 
unit and its power of acting effectively as a unit 
depend entirely.on the development of that nervous 
‘system. Iagree, too, with Mr. Bright’s condem- 
nation of the present haphazard and cumbrous 
system of dealing with urgent problems of inter- 
Imperial communication, and think that there is 
avery strong case in fayour of the creation of a 
joint board or other central authority to deal with 
uniformity and dispatch with the whole question. 


ANCIENT OSTIA, THE PORT 
OF ROME. 

The excavations that have been carried out at 
‘Ostia on a systematised plan ever since 1855 have 
recently, under the direction of Professor Dante 
Vaglieri, resulted in the discovery of buildings and 
antiquities which shed considerable light on the 
previous history of the town. Ostia has been 
generally considered as the oldest of Rome’s 
‘colonies, and is believed to have been founded by 
Ancus Martius, the fourth of the legendary kings 
who commenced with Romulus. Its position 
fourteen miles south-west of the capital and at 
the mouth of the Tiber marked it out as a site 
-of importance, but though it found mention as a 
trading port in 354 B.C. and as a naval harbour 
during the Punic Wars, it was never a naturally 
good harbour on account of the considerable 
amount of silt and solid matter brought down by 
the Tiber. Its commerce increased with the 
decline of agriculture throughout Central Italy, 
which compelled Rome to rely more on imported 
grain and its storage in vast warehouses and 
granaries, remains of which have now come to 
light. This was about the first century A.D., when 
the Emperor Claudius constructed a large harbour 
and connected it by a canal with the Tiber, along 
the banks of which the ruins can be traced for a 
mile and a half. These prove it to have been a 
large and prosperous town for several centuries, 
its decline having set in after the end of the 
Antonine period. Unlike Pompeii, which was 
more a resort of luxurious and pleasure-loving 
people, Ostia would seem to have been essentially 
a business place, the villa residences being few, 
while the streets were laid out rectangularly on 
lines which strangely resemble those of modern 
American towns. There were five or six bathing 
establishments, the chief of which lay north of a 
street now called Via dei Vigili, where the vigiles 
or firemen dwelt in barracks. Here was a large 
palestra or place of exercise, and some splendid 
mosaics have been unearthed, the finest represent- 
ing Neptune driving four water-horses. One of the 
chief divinities venerated in Ostia was Vulcan, who 
protected from fire. His temple, fronting on the 
Forum, has long been a landmark of the dead city. 
Another beautiful feature of Ostia was the old 
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theatre, with a garden space behind, which has 
been restored and planted according to the direc- 
tions of Vitruvius, sedulously carried out by 
Professor Vaglieri. This was the commercial 
centre of the town, and here were the offices of 
the various corporations or guilds of boatmen, 
weighers of grain, tanners and other industries, 
The bas-reliefs and mosaics show that trade was 
carried on with Spain, Egypt, Tripoli, and other 
Mediterranean ports. A seheme has been evolved 
to convert Ostia into the greatest harbour of 
Central Italy, connecting with Rome both by the 
Tiber and by electric railway, and into a seaside 
resort on a larger scale than Scheveningen in its 
relation to the Hague. 


EXPORT OF SEED POTATOES FROM 
FRANCE. 


During the last few years an important trade 
has sprung into existence in the export of seed 
potatoes from France to South American ports, as 
well as to the British colonies in South Africa. 
This business, which is in comparatively few hands, 
is centred principally at Bordeaux, where about 
one-half of this produce is shipped. The remainder 
is sent, following in the order of importance, from 
Le Havre, St. Brieue, Marseilles, and La Rochelle. 

In 1911 upwards of 1,250,000 boxes or cases, 
weighing about 75,000 tons, of seed potatoes were 
shipped from Bordeaux to Buenos Ayres, and 
300,000 boxes weighing 15,000 tons to Montevideo. 

In 1912 and part of 1913, in consequence of the 
stringent regulations enforced by the Argentine 
Government on the introduction of seed potatoes 
into that country, only 150,000 boxes were shipped, 
and it was not until the end of last year, when — 
these restrictions were removed, that the trade 
began to revive. 

The port of Bordeaux is well served by several 
lines of} steamers. The mail steamers take from 
eighteen to twenty days and the cargo boats be- 
tween three and four weeks on the voyage to Buenos 
Ayres. Between sixty and eighty thousand boxes 
(three to four thousand tons) are shipped every 
year to South Africa, chiefly to Rhodesia, from 
Bordeaux. They are usually sent vid London or 
Southampton, where they are transhipped for 
Algoa Bay, Natal, Durban or East London, and 
average about four weeks on the journey. 

The potatoes are packed in wooden boxes or 
cases with a division in the middle. The tops 
and bottoms are not completely closed, so as to 
afford the necessary ventilation of the potatoes 
during the voyage. The boxes contain 30 kilo- 
grammes (98:4 Ibs.) net weight, 15 kilogrammes 
in each compartment, and weigh from 34 to 35 
kilogrammes (1144 lbs. to 11432 Ibs.) gross when full. 

The varieties of potato most in favour are the 
Early Rose, of medium and under medium size, 
the Jaune Ronde, the Chardonne, and the Beauvais 
Ronde. Potatoes white inside are preferred in 
Argentina and Uruguay, whilst those of a yellow 
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colour are most in demand for the Brazilian 
market. 

The Jaune Ronde is extensively grown in the 
Department of Charente Inférieure, and a variety 
called the Jaune Ronde Hâåtif, which is ready for 
the market fifteen days earlier, is cultivated in the 
Department of Vaucluse. The former quality, grown 
in Auvergne, comes on about a fortnight later. 

The Chardonne, which is of a lighter yellow 
colour, is chiefly grown in Brittany and is later 
than that produced in the Department of Charente 
Inférieure. The Beauvais Jaune, which is lighter in 
colour, is less appreciated than the other varieties, 
and is grown in the Department of Haute Vienne 
and Creuse. 

For the South African market the Early Rose 
is also the chief favourite, then the Up to Date, 
which is white, the Institut de Beauvais, and 
Richter’s Imperator. 

The departments in which potatoes are grown 
for exportation, in the order of their importance, 
are: Pyrénées Orientales, Vaucluse, Bouches-du- 
Rhône, Charente Inférieure, Sarthe, Indre-et-Loire, 
Vienne, Haute Vienne, Creuse, Maine-et-Loire, 
Loiret, and Loire-et-Cher. 

The prices paid for potatoes for export in France 
vary considerably according to season, etc. Last 
year as much as 120 francs per ton (£4 16s.) was 
paid in December for the same quality that sold 
for 75 francs (£3) per ton in September. 

The Harly Rose always realises high prices at 
the commencement of the season, as it is exported 
as a primeur (early vegetable) as well as for seed. 

For export, potatoes must be carefully sorted. 
Smaill-sized tubers are chiefly required for the 
Argentine market. 

The cost of packing and sorting averages from 
thirty to forty centimes per box containing thirty 
kilogs. each. 

The wood for the boxes, cut ready for making 
up, costs sixty to seventy centimes per box. 

Seed potatoes realise about seven francs (about 
58. Td.) per box, on the average, at Buenos Ayres, 
though in some cases as much as nine francs 
(7s. 2d.) has been paid, as was the case in 1911; 
but this is quite exceptional. 


EMPIRE NOTES. 


Empire Housing and Town-planning.—At the 
Imperial Health Conference, held under the 
auspices of the Victoria League at the Imperial 
Institute last month, one of the most impor- 
tant subjects considered was that of housing 
and town-planning. In the discussion upon it, 
frequent reference was made to the work done in 
connection with the Garden City movement in 
England and to the inspiration and help given by 
. it to all who were interested in the question of 
town-planning in the Dominions, where the 
opportunities of carrying out schemes of the kind 
are practically unlimited. Mr, G. F. Beer, Presi- 
dent of the Toronto Housing Company, had stated 
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that his company was forméd mainly as the result 
of Mr. Henry Vivian’s visit to Canada. In describ- 
ing the work in which the Toronto Housing 
Company is engaged, Mr. Beer said that the 
principle upon which it was based was that of 
communal responsibility, and that, at the start 
of the movement, the promoters approached the 
Ontario Government, urging that as private 
initiative had failed to provide, in sufficient 
quantities, houses at moderate price, it was the 
duty of the Government to assist in supplying 
so vital a necessity to the health and well-being 
of the citizens. The result was a Bill, which, 
among other things, guarantees, on certain condi- 
tion, a housing company’s securities. The main 
principle of all such measures, he affirmed, while 
philanthropic should be businesslike, so that the 
methods adopted should be free from the taint of 
charity, and should make the-business of improved 
housing pay. Mr. Beer rendered a high tribute to 
His Majesty the King for the example he had set 
his subjects in the matter of housing. He said he 
had visited all kinds of kindred developments in 
America and Europe, but never had he seen any- 
thing better than the King’s houses on the estate 
of the Duchy of Lancaster at Kennington. They 
seemed to him to be “the Iast word ” in housing for 
the industrial classes. He thought that Toronto 
had succeeded as well as anyone in this direction, 
but the King’s houses had beaten theirs. Among 
the other subjects considered at the conference 
was the important one of “ the Care of Child Life,” 
in the discussion of which much useful information 
was given and many suggestions were made, which 
should result in practical steps being taken to 
improve the conditions of the health-traming of 
child-life in home and school in every part of the 
Empire. 


Agricultural Training.—One of the points to 
which the discussions at the conference referred 
to in the previous paragraph gave rise, related to 
the necessity of doing more to prepare young 
people for agricultural employment. It is being 
inereasingly felt, both: at home and overseas, that 
more attention needs to be given to the question 
of primary production. Too much effort, it is 
thought, has been put into the develapment of our 
manufacturing industries and into the preparation 
of the youth of the country for eommercial or 
professional life, and too little inte the more vital 
claims of the land and the development and 
exploitation of our natural resources. This con- 
viction is happily spreading, and efforts are now 
being made in Australia, Canada, and other parts 
of the Empire, to encourage the boys and girls to 
learn the arts of husbandry. Agricultural training, 
therefore, has been introduced into many secondary 
schools in Canada, and prizes are offered for the 
best kept garden lots and for proficiency in other 
branches of nature study and practical farm work. 
Recently, a new feature in connection with rurad 
education was adopted at the Manitoba Agricultural 
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College. The boys in the agricultural classes in a 
number of schodls being anxious to compete for 
school honours in that branch of work, arrange- 
ments were made for a competition to be held at 
the college in stock-judging—beef type, dairy type, 
and agricultural horses; in grain-judging—wheat, 
oats and barley for seed purposes; and in milk- 
testing. The boys, it is reported, exhibited a very 
keen interest in the work, and the contest was a 
close one. Further, to encourage young lads on 
farms to take a more intelligent interest in stock- 
breeding and fitting for market, the Canadian 
Bankers’ Association at Winnipeg has offered to 
contribute £200 in prizes at the Manitoba Winter 
Fair in March, 1915, to be competed for by boys 
under seventeen years of age. The prizes will be 
awarded to those who prepare for show and exhibit 
the best beef animals. It is expected that quite a 
hundred boys will compete. But not only are the 
youths to be taught; the farmers themselves are 
being afforded opportunities for acquiring fuller 
information as to up-to-date methods of farming, 
especially of dairying. For this purpose a novel 
scheme has been adopted in Saskatchewan of train- 
schools, arrangements for which have been made 
with the Canadian Pacific and Grand Trunk Rail- 
‘ways, which have each placed a first-class passenger 
coach at the service of two representatives of the 
_ Department of Agriculture, Regina. These coaches 
are suitably fitted up and are used for lecture- 
demonstrations, at which, according to. report, over 
6,000 farmers attended at the various points at 
which the coaches stopped in the course of a recent 
journey. In Australia, also, increasing attention 
is being given to the subject of agricultural train- 
ing, and efforts are being made to induce young 
men and women to take up some form of occupa- 
tion on the land. 


The British Manufacturer and Trade with 
Canada.—In a lecture on ‘British Trade with 
Canada,” given last month before the London 
Chamber of Commerce, Mr. C. Hamilton Wickes, 
British Trade Commissioner in Canada, expressed 
the opinion that if the Dominion had not granted 
trade preference to Great Britain she would only 
have secured 14:7 per cent. of Canada’s competitive 
trade, instead of, as now, 334 per cent. Of the 
14°7 per cent., he stated, a great deal consisted of 
specialities, such as whisky and beer, in which 
there was practically no competition. If, there- 
fore, these specialities were eliminated and there 
Were no trade preference, Great Britain, he 
eonsidered, would hardly get any trade at all. 
But, while commending Canada for the preference 
she had given to British trade, which had meant 
so much to the Mother Country, Mr. Wickes 
thought that, having regard to the excellence of 
the manufactures and of the goods which British 
traders could supply, a very much larger business 
ought to be done. He pointed out several matters 
in respect of which he considered that improve- 
ments might be made to the advantage of the 
British trader, if only he would take the trouble to 
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consider them. ` To make out invoices in English 
money gave the Canadian buyer a great deal of 
trouble, which he saved by buying American goods. 
Many -British firms appeared to be shy of the 
Canadian market because of the nearness of the 
American producer. But Mr. Wickes believed that 
the only real advantage the American possessed in 
this respect was in mail orders. On cable business, 
and actual shipping and delivery, there was very 
little difference. Then, too, the home manufacturer 
needed to study the Canadian’s ways of doing 
business, and to adapt himself, as far as possible, 
to his methods. He had advocated the advisability 
of manufacturers on this side combining to share 
the expense of opening a market for their goods-in 
Canada, and he strongly advised them to make 
more use of the Trade Commissioners. The Trade 
Commissioners, he said, possessed valuable infor- 
mation, gathered with the greatest care, of which 
the manufacturers might avail themselves. He 
believed that if they were to take a dozen manu- 
facturers, only two or three would be found to have 
heard of the Commissioners. It was pitiful to see 
the efforts of some men to obtain business without 
any idea of going the right way to work. Trade 
Commissioners were conversant with every kind of 
trade in Canada, and knew what classes of goods 
were needed, and they could save the manufacturer 
a world of trouble if he would only consult them. 
There seemed to be a fear, he thought, lest by 
making inquiries the manufacturers would give 
away some of their secrets, but there was no need 
of such fear. It was the Commissioners’ business 
to point out where the British manufacturer could 
step in and compete with foreign rivals, and not to 
encourage British firms to cut each other out. 


Prince Edward Island and the Charlottetown 
Conference.—The jubilee of the Charlottetown Con- 
ference will be celebrated in Prince Edward Island 
in September next, on which occasion: the ad- 
vantages which the island has gained by con- 
federation will be brought into prominence. Prior 
to 1864, the provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, and Prince Edward Island 
were scattered and disunited colonies of the British 
Crown. But, as the result of that conference, 
which was adjourned to Quebec in the following 
October, and at which the final scheme was 
adopted, they became, under the British North 
America Act of 1867, the Dominion of Canada. It 
was on July ist of that year that the Dominion 
was proclaimed, and that day has ever since been 
kept as a public holiday. In the accomplishment 
of the great work done by that conference, no one 
rendered greater service than the Right Hon. Sir 
Charles Tupper, who is the only living representative 
of the band of distinguished statesmen by whom 
the confederation was successfully effected. At 
tha present time Prince Edward Island is enjoying 
a great measure of prosperity, Farming and fish- 
ing are its chief productive industries, and these 
are flourishing. . Its railway system, which is @ 
part of the inter-colonial railway, has been at a 
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disadvantage, owing toits narrow gauge, but this is 
being altered by the Dominion Government, which 
is also establishing a system of car-ferries across 
Northumberland Strait. The island will thus be 
placed in direct rail communication with the 
mainland. : 


The Murray River System of Australia.—An 
agre ament has been entered into by the Common- 
weaith Government and the three riparian states 
of New South Wales, Victoria and South Australia, 
in regard to the Murray River system, which is of 
the utmost importance and will have far-reaching 
effects on the future development and history of 
Australia. By it the inter-state rivalry and dis- 
sension over the use of the river waters of that 
great system, which have retarded the development 
of the riparian lands in each of those states, will 
cease, and under the joint scheme now arranged 
all three will work together. The navigable length 
of the Murray system is, in all, over 3,000 miles, 
1,366 on the Murray, 666 on the Murrumbidgee and 
1,180 on the Darling. This navigable mileage is 
dependent on the locking of the streams, which 
it is proposed to effect by the expenditure of 
£4,063,000, of which the Commonwealth is to pay 
£1,000,000 and the three states the balance, in 
equal shares. Locks and weirs are to be con. 
structed on the Murray from the mouth to Echuca, 
on the Murrumbidgee up to Hay, or alternatively 
to the works on thatriver and an equivalent length 
_ of the River Darling. The new development is 
expected to give an enormous impetus to the 
Murray River trade, and also to agricultural 
settlements along the valleys. It is declared that 
one and a half million acres of agricultural land 
still remain to be settled and irrigated along this 
river, and there is room for tens of thousands of 
settlers still on the areas to be thrown open in the 
three states. It is difficult to overestimate the 
importance of this undertaking. Already the value 
of the land bordering the River Murray-in South 
Australia has been amply demonstrated by the 
success of Renmark and other irrigation settle- 
ments, and by the results following the cultivation 
of areas reclaimed on the lower reaches of the 
river. The Director of Irrigation, when giving 
evidence before the South Australian Railways 
Standing Committee, stated recently that more 
than 615,000 acres could be economically reclaimed 
and irrigated along the Murray—that is, on the 
South Australian side of the river. Some of the 
returns from land previously reclaimed, the Director 
aid, wore exceedingly good. From thirty to sixty 
sheep per acre could be fattened on the best country 
now subject to inundation, and he estimated the 
value of the annual returns from the land at £25 
per acre. 


-The Port of Calcutta and the Bengal Waterways. 
—The condition of the waterways of Bengal and 
the question of the future of the Port of Calcutta 

are beginning to receive, according to a recent 
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report, the attention they deserve. At present, 
although it is affirmed all is not well with the port, 
the figures of tonnage for the last decade show a 
very large increase. There has been, however, a 
general feeling that Bombay is getting more of the 
shipping trade of India than used to be considered 
its due share. This impression has been deepened 
by the opening of the new Alexandra Dock at 
Bombay by the Viceroy early in April, an addition 
to the existing accommodation which makes it 
possible for vessels of 13,000 tons burthen to unload 
at the quays. There are, at present, no facilities 
in the Hooghly for vessels of that tonnage, and 
Calcutta feels that its trade pre-eminence may be 
wrested from it, In this connection it ig interesting 
to note that a Calcutta Port Facilities Committee 
has recently been sitting, and, as a result, impor- 
tant conferences have taken place between the Port 
Commissioners and the .Public Works Department 
in regard to the silting up of the upper reaches of 
the Hooghly. It is understood that the Public 
Works Department has expressed its willingness 
to ascertain the volume of water which now passes. 
through the port and the sources from which it is 
obtained—that is, the quantity supplied by feeder 
rivers and by direct tributaries from the high 
country on the right bank. Furthermore, as the 
result of the formation of a Standing Committee 
on the Waterways of the Presidency,- which was 
constituted in response to the encouragement of | 
the Government of India three years ago, it is 
coming to be realised that the rivers should be 
regarded, as they are in Germany, as one of the 
great commercial assets of the community. 


CORRESPONDENCE. 


THE PRESERVATION OF-WOOD. 

Referring to the discussion following the reading 
of my paper on “The Preservation of Wood” on | 
February-18th, Mr. Hubert Fergusson mentioned 
in the course of his remarks that he believed that 
in this country, and in Europe generally, steaming 
was not used, and that even in America it was 
used to a lesser degree. With regard to the latter 
assertion it may be of interest to note that in the 
report of the Committee on Miscellaneous Subjects 
to the American Wood Preservers’ Association, 
contained in the lately-published proceedings of 
the tenth annual meeting held at New Orleans— 
which report deals with steaming process for ties 
and timbers—the folowing conclusions are given 
as having been arrived at by the committee, based 
on the replies received from operators at the 
principal timber-treating plants in America :— 

1. All efficient plants should be equipped to 
steam material when occasion requires, and the 
best method of introducing and distributing steam 
in the retort or cylinder is by means of perforated 
pipes. i | 

2. Steaming of ties, timber and lumber is 
apparently not injurious to the wood, if the work 
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is conducted intelligently and within certain limits 
of temperature and duration. 

8. It is difficult to inject any considerable quan- 
tity of preservative into green ties and timbers 
unless given a preliminary steaming or boiling in 
oil. One of the principal factors influencing the 
absorption of any kind of preservative is the 
moisture content of the wood—the dryer the wood 
the more it will absorb, consequently the more 
thorough the treatment. . 

4, The object of steaming is to put the wood in 
a condition to secure the maximum penetration 
with the desired amount of preservative, and 


= admits of the immediate treatment of green or 


fresh cut material, 

5. Theoretically, steaming of green material 
preliminary to air seasoning should materially 
reduce the period of air seasoning. 

A. J. WALLIS-TAYLER. 


OBITUARY. 


Sır Josera WILSON Swan, D.Sc., F.R.S.—Sir 
Joseph Swan, who died at his residence at War- 
lingham, Surrey, on May 27th, at the age of eighty- 
six, had been a member of the Society for nearly 
thirty years, having been elected in 1885. The 
first mention of his work in the Society’s Journal 
appeared as long ago as 1864, in a short notice of 
some carbon prints exhibited at the Photographic 
Society of London by ‘“ Mr. Swan, of Newcastle,” 
which “gave greater promise than anything 
hitherto done in this direction.” In 1881 he took 
part in the discussion on a paper on “ Recent 
Advances in Electric Lighting,” by Mr. (after- 
wards Sir) William Preece, and subsequently he 
spoke at a good many meetings of the Society, on 
two occasions occupying the chair. He served as 
a member of the Council from 1899-1900, and in 
1906 he received from H.R.H. the Prince of Wales, 
the President, the Society’s Albert Medal. “ for the 
important part he took in the invention of the 
incandescent electric lamp, and for his invention of 
the carbon process of photographic printing.” 

Joseph Wilson Swan was born at Sunderland in 
1838, and after leaving school he was apprenticed 
“to a firm of druggists in his native town. At the 
end of his apprenticeship he moved to Newcastle- 
on-Tyne, and obtained employment with Mr. John 
Mawson, of whom he afterwards became partner 
and brother-in-law. Under his guidance the work 
of the firm rapidly increased, and they soon began 
to pay particular attention to the manufacture of 
photographic supplies and apparatus, collodion 
becoming one of their specialities. Swan himself 
was responsible for many developments in the art 
of photography. As has been already mentioned, 
in 1864 he read a paper before the Photographic 
Society on his new carbon process. It had been 
discovered a quarter of a century before, by 
Ponton, that gelatine became insoluble in water 
when impregnated with potassium bichromate and 
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exposed to the action of light. On this property 
of bichromated gelatine Swan founded his well- 
known “carbon” process. It came rapidly into 
use, and, in spite of its many rivals, is now as 
valuable asever. When the dry gelatine plate was 
first brought out hy Dr. Maddox, in 1871, Swan at 
once took up its manufacture. By the application 
of heat he greatly increased the sensitiveness of 
the emulsion, and he soon put on the market a 
commercial plate of high quality. The idea of 
using for the production of positive prints -the 
emulsion which gave such startling results in the 
production of negatives was fairly obvious, but 
there were many practical difficulties in the way. 
Swan set himself to overcome these difficulties, 
and in July, 1879, he took out a patent for 
“printing by development on surfaces coated with 
bromide emulsion.” There is evidence that he 
made pictures by the process, but it was several 
years before it came into general use, or could be 
made to give really satisfactory results. Later 
still many further improvements were made by 
other manufacturers, and now the method first 
successfully practised by Swan is universally 
employed, almost, so far as popular photography 
goes, to the exclusion of all others. 

Swan was a man of great intellectual energy, 
and while he had been devoting much time to 
photography he had been equally interested in 
electrical development. In the very year in which 
he had patented his bromide printing-paper he 
exhibited an electric carbon lamp at Newcastle, 
and the first public lighting of a hall by means 
of Swan’s lamps took place in the rooms of the 
Literary and Philosophical Society at Newcastle 
in 1880. To Swan was also due the process of 
preparing filaments by squirting, a process which 
has been generally adopted for the manufac- 
ture of electric-lamp carbon filaments. He took 
out over sixty patents in all, amongst them being 
one for the cellular form of accumulator plates, 
and another for a miner’s electric safety-lamp. 

The great merit of Swan’s work was recognised, 
though tardily, in many quarters. He was elected 
a Fellow of the Royal Society in 1894. The 
University of Durham conferred on him the 
honorary degrees of M.A. and D.Sc. At the 
close of the Paris Electrical Exhibition of 1881 
the Legion of Honour was bestowed upon him. 
The Society of Chemical Industry awarded him 
a gold medal, and the Royal Photographic Society 
its “Progress” Medal. He was a President of 
the Institution of Electrical Engineers, and of the 
Society of Chemical Industry. He received the 
honour of knighthood in 1904, and in the same 
year he was awarded the Hughes Medal of the 
Royal Society. 


Tas Rieut Hon, Sir Wittiam REYNELL ANSON, 
Bart., M.P., D.C.L.— The Society has lost a 
member of great distinction by the death, which 
took place on the 4th inst., of Sir William Anson. 
Born at Walberton, Sussex, in 1843, he was 
educated at Hton and Balliol, and in 1867, the 
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year after he took his degree, he was elected a 
Fellow of All Souls. 

On leaving Oxford, Anson read for the Bar, and 
was called by the Inner Temple in 1869. He 
continued to practise till his father’s death in 1873, 
when he succeeded to the bargnetcy. In the 
following year he returned to Oxford, having been 
elected Vinerian Reader in English Law, and took 
up his residence at All Souls. At this time he 
was the only university lecturer in English law, 
and it was largely owing to his enthusiasm that a 
School of Law was formed at Oxford. In 1879 
appeared his first important work, ‘‘ The Principles 
of English Law and Contract.” It was intended 
primarily for the use of students of the new School, 
but it was soon recognised as a standard work, and 
made the author’s name known among the jurists 
of all countries. Two years later this work was 
followed by “ The Law and Custom of the Consti- 
tution,” which proved his title to rank among the 
foremost of constitutional lawyers. 

In 1881 Sir William was elected Warden of All 
Souls, a post which he filled with distinction till 
his death. For a good many years he devoted 
himself to teaching, and te university and adminis- 
trative work. He served on the Hebdomadal 
Council, as Chairman of the Oxfordshire Quarter 
Sessions, as alderman of the City of Oxford, and 
in 1898 he became Vicé-Chancellor of the Univer- 
sity. This post he only held for a year, for in 
1899 he was returned unopposed to represent the 
University in Parliament as a Liberal-Unionist. 
He was naturally regarded as a high authority on 
educational matters, and in 1902 he was appointed 
Parliamentary Secretary to the Board of Education. 
He continued to sit in the House of Commons 
until his death. 

Sir William was elected a member of the Royal 
Society of Arts in 1900. 


GENERAL NOTES. 


SHEEP AND WHEAT IN Hast AFRICA.—The rapid 
increase in wool-bearing sheep in the Highlands 
European settlement in the British East Africa 
Protectorate has been noted in the Governor’s 
reports. One‘farm has 9,000, and there will be 
about 60,000 sheep in the country this year. The 
sheep are the result of breeding up from the native 
sheep of the country, which are not wool-bearing. 
The most pleasing aspect of the business is the 
evolution from hair to wool. The wool from the 
first cross brings a little more than twopence half- 
penny per pound, the sheep producing about a 
pound and a half of wool. The second cross pro- 
duces three pounds, valued at sevenpence halfpenny 
per pound; the third cross produces four to five 
pounds, valued at eightpence per pound. Cattle- 
growing is also making marked progress, while 
wheat can be grown over large areas. Next season 
4,000 acres will be plarited under wheat. 
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LABOUR STRIKES IN Itany.—The Labour Ex- 
change (Ufficio del Lavoro) at Rome has published 
statistics, from which it appears that during 
the month of March last no fewer than 83 
strikes occurred in Italy, in 75 of which 11,889 
strikers took part. Compared with the corre- 
sponding month of 1912 this shows a consider. 
able increase in the number of strikes, which 
was 65 with 12,200 strikers. During the last ten 
years the greatest number of strikes, viz., 175 
with 32,661 strikers, occurred in 1908, and the 
fewest, only 37 with 5,492 strikers, in March 1906. 
Lombardy heads the list this year, as to the 
number of strikers in March, which was only 2,261 
strikers in 18 strikes, whilst 4,622 workers took 
part in 10 strikes in the Campagna. The greatest 
number, 18, were in ths building trade, in which 
1,826 hands took part; whilst the greatest number 
of strikers was 4,440, amongst the carmen and 
dock labourers, in ten different strikes, which 
included that at the port of Naples. 


COLD STORAGE AND PRODUCTION oF ARTIFICIAL 
Ica at Tripoxii.—lIt is stated by the Bollettino del 
Ministero delle Colonie, that the means for the 
production of artificial ice in the town of Tripoli 
are considerably'in excess of the present require- 
ments. In consequence of this, the proprietors of 
the three ice factories which have been working 
since last year have resolved to close two of their 
number for the present, in order to limit the 
output and maintain the retail price of 10 centimes 
per kilogramme (4s. per cwt.). The factories, 
together with the cold-storage establishment, are 
capable of producing 30 tons of ice per day. The 
refrigerating plant, which is of the latest modern 
type, was constructed almost entirely in Italy 
and Germany. The engines of one factory were 
supplied by a Manchester firm. 


Tae WINE PRODUCTION oF PORTUGAL, 1913.— 
The production of wine in Portugal last year is 
estimated by an Oporto journal at 3,923,210 hecto- 
litres (86,310,620 gals.), as compared with 3,701,300 
hectolitres (81,428,600 gals.) in 1912. The vintage 
of 1913 was the largest for the last eight years. 


MANUFACTURE OF PERFUMES AT GRASSE.—The 
quantity of flowers used for the manufacture of 
perfumes at Grasse (Department of Alpes-Mari- 
times) is estimated by L’ Agriculiure commerciale 
at between 6,000 and 7,000 tons annually. The 
orange-flower heads the list with 2 million 
kilogrammes (2,000 tons), or nearly one-third ; 
roges 13 million kilogrammes (1,500 tons); jasmin 
1,200,000 kilogrammes (1,200 tons) ; violets 400,000 
kilogrammes (400 tons); tuberoses 300,000 kilo- 
grammes (300 tons); carnations 150,000 kilo- 
grammes (150 tons); cassie 100,000 kilogrammes 
(100 tons); mignonette 60,000 kilogrammes (60 
tons); and 500,000 kilogrammes (500 tons) of 
jonquils. 
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A New VARIETY OF COFFEE IN GUADELOUPE.— 
After sugar-cane the coffee-tree ranks as Guade- 
loupe’s most valuable economic plant. It has, 
therefore, been a matter of considerable appre- 
hension to the planters that the yields of coffee 
during the last three harvests have shown a decided 
tendency to decrease. There are two kinds of 
coffee grown in Guadeloupe on a commercial scale, 
Coffea arabica and Coffea liberica. By far the 
greater quantity is of the first-named variety, 
which has unfortunately suffered considerable 
damage from various plant diseases. The liberica 
trees are much hardier and require legs cultivation, 
but their product commands a lower price. In 
view of these conditions, a new kind of coffee 
recently introduced from the Congo by the Jardin 
d'Essai at Pointe à Pitre holds out encouraging 
future prospects. This variety is known as Coffea 
robusta, and was discovered in 1898 in the Congo 
by Emile Laurent. From there it was introduced 
into Java and the New Hebrides. In Java the 
cultivation of arabica has to a certain extent been 
abandoned because of its lack of resistance to 
disease, and its place has been successfully taken 
by Coffea robusta ; in fact, one of the chief features 
of this new variety seems to be its immunity 
against disease. The plant grows very rapidly, 
and after eight months shows its first flowers. 


NuMBER OF FOREIGN WORKMEN IN GBRMANY.— 
According to statistics lately published in Germany, 
it appears that no fewer than 767,000 foreign work- 
men were employed in that country last year, as 
compared with 727,000 in 1912, Of the former 
number, 412,000 were engaged in agriculture and 
355,000 in industrial pursuits. Of these, 317,000 
were Russians, 281,000 Austrians, 69,000 Italians, 
64,000 Dutch and Belgians, 20,000 Hungarians, 
and 16,000 of other nationalities. The majority of 
the Austrians were of the Slav race. 


MEETINGS FOR THE ENSUING WEEK. 


TUESDAY, JUNE 16...Statistical Society, at the RoyaL 
SOCIETY oF ARTS, John-street, Adelphi, W.C., 
5 p.m. Mr. E. Crammond, “ Economic Relations 
of the British and German Empires.” 


Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
My. S. Lévi, ‘‘ Central Asian Studies.” 


Gas Engineers, Institution of, St. George’s Hall, 
Liverpool, 10 a.m. (Annual General Meeting.) 
1. Address by the President, Mr. E. Allen. 
2, Report of the Refractory Materials Committee. 
3. Report of the Ventilation Research Committee. 
4. Mr. H. Hartley, ‘“‘ The Electrical Condition of a 
Gold Surface during the Absorption of Gases and 
their Catalytic Combustion.” 5. Mr. H. Hollipgs 
aud Professor J. W. Cobb, (a) ‘Thermal Pheno- 
mena in Carbonisation ” ; (b) ‘‘ Influence of Red-hot 
Coke and Radiant Heat on the Gaseous Products 
of Carbonisation.” 


Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Mr. R. C. F. Maugham, 
“The Early History of the East African Coast.” 
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WEDNESDAY, JUNE 17...East India Association, Caxton 
Hall, Westminster, 5.W., 4 pm. Mr. S. K. 
Ratcliffe, ‘‘ The Press in India.” 


Meteorological Society, 70, Victoria-street, S.W., 
4.30 p.m. 1. Mr. B, C. Wallis, “ The Rainfall of 
the Southern Pennines.” 2. Mr. H. J. Bartlett, 
“ The Relation between Wind Direction and 
Rainfall. 


Gas Engineers, Institution of, St. George’s Hall, 
Liverpodl, 10 a.m. 1. Dr. C. Carpenter, “ Purifi- 
cation by Heat: a Century’s Progress and its 
Lessons.” 2. Mr. B. K.Schieldrop, ‘‘ Some Special 
Features in Gas Works Practice from Norway.” 


Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 7 p.m. Extraordinary General Meeting. 


THURSDAY, JUNE 18...Gas Engineers, Institution of, 
St. George’s Hall, Liverpool, 10 a.m. 1. Mr. J. 
Abady, ‘‘ Calorific Power as a Standard.” 2. Mr. 
G. T. Purves, “The Application of Coke Ovens 
and ‘ Otto’ Direct Ammonia Recovery to Gasworks 
Requirements.” 3. Mr. J. West, “Lime and 
Sulphate of Ammonia as Fertilisers, and how to 
increase their Sale.” 


Linnean Society, Burlington House, W., 3 p.m. 
1. Mr. R. D. Laurie, ‘Reports on the Marine 
Biology of the Sudanese Red Sea.—On the 
Brachyura.” 2. Mr. G. Matthai, “ A Revision of the 
recent Colonial, Astreide possessing distinct 
Corallites.” 3. Mr. R. Paulson, “ Two Lichens : 
Lecanora isidioides, Nyl., from the New Forest ; 
and Parmelia revoluta var. concentrica, Cromb., 
from Seaford Downs.” 4. The late Mr. W. West, 
‘ Ecological Notes, chiefly Cryptogamia.” 5. Mr. 
R. J. Tillyard, ‘‘ Life-Histories and Descriptions 
of Australian Aschnine.” With a Description of 
a new Form of Telephebia by Mr. H. Campion. 
6. Miss 0. G. M. Payne, “On the Life-History 
and Structure of Telephorus lituratus.” 7, Mr. 
A. Grouvelle, ‘‘Cucujide, Cryptophagide, avec 
une description de la larve et de la nymphe 
de Protominia convexiuscula, Grouvelle.” 8. Mr. 
H. Scott, “ Mallophaga, Aphaniptera, and Diptera 
Puparia. (Percy Sladen Expedition.)” 9. Mr. 
C. F. M. Swynnerton, ‘Short Cuts to Nectaries by 
Blue Tits.” 10. Dr. G. Henderson, “ Photographs 
of Large-tailed Sheep of the Punjab.” 


Chemical Society, Burlington House, W., 8.30 p.m. 
1. Mr. A. C. Chapman, “ Nitrogenous constituents 
of hops.” 2. Mr. O. L. Brady, “The isomerism of 
the oximes. Part IV.—The constitution of the 
N-methyl ethers of the aldoximes and the ab- 
sorption spectra of oximes, their sodium salts 
and methyl ethers.” 3. Messrs. B. Lambert and 
H. E. Cullis, “The wet oxidation of metals. 
Part IIT.—The corrosion of lead.” 4. Messrs. 
M. O. Forster and E. Kunz, “Studies in the 
camphane series. Part XXXV.—Isomeric hydraz- 
oximes of camphorquinone and some derivatives 
of aminocamphor.” 6. Messrs. D. R. Boyd and 
E. R. Marle, “The velocities of combination of 
sodium phenolates with olefiue oxides.” 6. Messrs. 
A. G. Perkin and I. Shurlman, “Colouring matters 
contained as glucoside in the flowers of some 
Indian plants.” 7. Messrs. I. M. Lowry and 
V. Steele, “ A new chlorocamphor.” (Preliminary 
note.) 8. Messrs. W. J. Jones and J. R. Partington, 
“Ideal refractivities of gases.” 9. Messrs. M~ 
Jones and A. Lapworth, (#) “The purification and 
physical properties of a-bromonaphthalene” ; 
(ò) “ Determination of water in alcohol — water 
mixtures by the clouding points of mixtures with 
a-bromonaphthalene.” 


Historical Society, 7, South-square, Gray’s Inn, 
W.C., 5 p.m. 
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FINANCIAL STATEMENT FOR 1913-14. 


The following statement is published in this week’s Jowrnal in accordance with Sec. 40 of 


the Society’s By-laws :— 


TREASURERS’ STATEMENT OF RECEIPTS AND PAYMENTS FOR THE 
YEAR ENDING MAY 38ist, 1914. 


Dr. 
£ sd £ 8&8 a, 
To Cash in hands of Messrs. Coutts 
& Co., May 31st, 1913 ....sesenseresueresereereoesse 3,084 9 6 
„ Subscriptions .....sesssereereseerreesees 4,845 15 0 
„ Life compositions ..seesesesssssesesee 396 18 0 
5,242 13 0 
„ Dividends and Interest........sesrereresreseseserreeeoe 685 19 2 
yy Ground Rents ...e..eseesseseerereeressreruessrreetenreeeess 662 0 5 
„ Examination Fees .......esseseeresresessreteoereseuneee 4,320 4 0 
,, Conversazione, 1913 (Sale of Tickets)............... 20 10 0 
yo Advertisements .esseessesreseereeesseseereereze A 310 17 9 
„ Sales, etc. :— 
Cantor Lectures .....ssssssereeseesee ll 0 4 
Examination Programmes ...... 48 10 9 
Fees for use of meeting-rooms 87 3 0 
OULD vices scenes davalweavussecttetes’s 109 6 10 
Leather Committee Reports ... 09 2 
—— 25610 1 


„ Donation tu Examination Prize Fund :— 
Cloth workers’ COMpany ....ccccscceseseerene + soo 40 0 0 


£14,623 3 11 


A Ate 


Cr. 
£sd & 8. dl 
‘By House :— 
Rent, Rates, and Taxes ......... 851 15 2 
Insurance, Gas, Coal, House 
expenses, and charges inci- 
dental to meetings ............066 313 3 8 
Repairs and Alterations ......... 8116 2 
1,246 15 0 
„ Office :— 
Salaries and Wages ..........sscceses 2,576 15 6 
Stationery, Office Printing and 
Lithography ............ccscseseeres 436.1 11 
Advertising ...........cccccesseeseeees 71 0 6 
Postage Stamps, Messengers’ 
Fares, and Parcels ...........c00 303 1 8 
3,389 19 7 
», Library, Bookbinding, etc. ..........::ccssesececesees 6Z 11 8 
99 Conversazione, 1918 ..........seceecceesecneccscenecsees 290 10 5 
», Journal, including Printing and Publishing 1,767 4 11 
i j5 10-Volume Index .....ccsccccssccvecee coerce 116 4 6 
», Advertisements (Agents and Printing) ......... 384 1 9 
s Examinations eo cdeded iets ws cawenadeccdauedesesenaenes Coors 4,288 0 3 
», Medals :— 
PUD OL asia veseatioteeaadederaxesseaaeaes 22 3 0 
SOCLOGY S veticccscccrsdesceessakeunsencivs 24 0 0 
46 3 0 
99 Owen Jones Prizes .......cccecccenscsscscecsccctevesanees 20 8 0 
53 SWiNey PrizZG. necis eines Sizes denttaedeussensuevenues 200 0 0 
», North London Trust .......soes.sessosessossonsseesssas 10 0 0 
99 Howard Lectures ..e..essessessnenosreesereessenesononea 35 4 6 
„ Aldred Lecture ....se.sssensesnoneeerssenseseeeerereeacne 10 0 
„s Cobb Lectures ........snoessessesseersssssessocosseesesseoss 311 9 
oo Juvenile Lectures ........ccevceescsesccessscesersenacses 23 9 2 
, Cantor Lectures .....e..seeesaseseesesessseverreneoessesee 148 14 9 
„ Publication of “ The History of the Society ” 913 0 
,, Sections :— 
Colonial ...., ice txvennecivcdsees 46 1i 10 
Jdid oeei oosterse derkan irat 68 15 6 : 
115 7 4 
;, Committees (General Expenses) ..........scceree 19 5 0 


12,219 13 10 
,, Cash on Current Account and on Deposit wit 


Messrs. Coutts & Co., May 31st, 1914 (less 
cash in transit) ..........-ccceseeccesersstecesseeeeres 2,403 10 1 


£14,623 3 11 


+ 
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ASSETS. 
£ sd £ sd & 84, 
By Society's Accumu- Amount of Worth on 
= lated Funds in- Stock, etc. May 3lst, 
vested as follows: 1914. 
Newcastle-on - Tyne 
34 per Cent. Stock 3,000 0 0 2,880 0 0 
Canada 34 per Cent. 
StOCK .....ccceveccesees 500 0 0 475 0 0 
South Australia 4 
per Cent. Stock... 500 0 0 505 0 0 
N.S. Wales 3} per 
Cent. Stock ........ - 5638010 1 699 5 7 
N.S. Wales 4 per 
Cent. Stock ......... 500 0 0 509 0 0 
G. Indian Pen. Ry. 
4 per Cent. De- 
benture Stock ... 217 0 0 217 0 0 
Queensland 4 per 
Cent. Bonds ...... 1,400 0 0 1,428 0 0 
Queensland 4 per 
Cent. Stock......... 100 0 0 99 0 0 
Natal 4 per Cent. : 
BOCK. sissssscsssrissss 500 0 0 600 0 0 
Ground-rents 
(amount invested) 10,496 2 910,498 2 9 
Metropolitan Water 
Board B. Stock ... 82115 9 257 8 7 
New River Co.shares 6 0 0 6 0 0 
India 3} per Cent. , 
OCK....cecsesceeeeees 3,408 14 6 3,016 14 5 
21,480 3 1 20,889 11 4 
», Subscriptions of the year un- 
collected ....ssssoseseosssnssusosss Sas 659 0 0 
», Arrears,estimated as recoverable 236 0 0 
— 925 0 0 
„ Property of the Society (Books, Pictures, etc.) 2,000 0 0 
», Advertisements due ...........00. PAE ET, 279 0 0 


„ Cash on Current Account and on Deposit 

with Messrs. Coutts & Co., May 31st, 1914 

(less cash in transit) ......eesseessossessessssrersosse 2,403 10 1 
», Do. on Deposit (against interest on Trusts). 400 0 0 


£26,897 1 5 


FUNDS HELD IN TRUST BY THE SOCIETY. 
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LIABILITIES. 
£ sd £8 å 
To Sundry Creditors ...... OET 703 15 5 
y> Examiners’ Pees..........cccccccceceaceces 1,436 13 6 
», Examination Prizes and Medals ... 200 0 0 
» Sections :—Colonial and Indian ... 100 0 0 
», Accumulations under Trusts ...... 267 6 6 
— 2,707 15 4 
», Excess of assets over liabilities ...........-..000 24,189 6 1 
£26,897 1 5 
Dr. Swiney’S BeqQuest........ccscecsccsrcssecscscecsscevess £4,477 10 0 
John Stock Trust...........eessssossosessansassuoesossoesesen 100 0 0 
Benjamin Shaw Trust for Industrial Hygiene... 1383 6 8 
North London Exhibition Trust ......ssssessseseseoo . 192 21 
Fothergill TLUSE: ac ccesi veces densdesadecsesdeteiieceeesaeeake 888 1 4 
J. Murray and others, in aid of a Building Fund 75 14 4 
Subscriptions to an Endowment Fund ............ 562 2 2 
Dr. Aldred’s Bequest ..........ccccsccecscsvserscecesscceess 220 2 8 
Thomas Howard’s Bequest, ..........ccccccsescscscsceees 571 0 0 
648 19 7 
Dr. Cantor’s Bequest............scccccscssccsscsesssccecces 3,273 16 6 
2,695 11 3 
Owen Jones Memorial Trust ............sccccsceceeeees 522 3 2 
Mulready Trust ....esresrerereessesosenessseoensasossoronnos 105 16 0 
Alfred Davis’s Bequest ...... sesnauseios T 1,953 0 0 
Francis Cobb Fund.. ..........sscccsescsesccsecsescetecsees 255 14 1 
Amount to cover accumulated Interest on Trust 
FUS | cecdceu cuceaeswasabaven wes sasaiuareveusensuaspouseecce 400 0 0 


£16,574 19 5 


Ground-rents, chargeable with a sum of £200 once in five 
years. 
Consols, chargeable with the Award of a Medal. 


55 Sj », of Interest as a Money Prize. 


” 33 99 39) 
3 33 » Of a Medal. 
», #54183. Od. and India 34 per Cent. Stock £20 16s. 4d. 


i chargeable with the Award of a Prize. 


Metropolitan Railway 3+ per Cent. Preference Stock, charge- 
able with the Award of a Prize. 


Bombay and Baroda Railway Guar- 

anteed 3 per Cent. Stock ......... 
India 3 per Cent. Stock 
Ground-rents .......ecceccececvcescese Sans 


India 3 per Cent. Stock, chargeable with the Award of Prizes 
to Art Students. 


South Australia 4 per Cent. Stock, the Interest to be applied 
to keeping Monument in repair and occasional Prizes to 
Art Students. 


Great Indian Peninsula Railway 4 per Cent. Guaranteed 
Debenture Stock. Interest at the disposal of the Council 
for promoting the objects of the Society. 


New South Wales 33 per Cent. Stock. 


Interest applied to the 
Cantor Lectures, 


On deposit with Messrs. Coutts & Co. 
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Toran or INVESTMENTS, ETC. (FACE VALUE), STANDING IN THE NAME OF THE SOCIETY (INCLUDING 
SOCIETY’S ACCUMULATED FUNDS AND TRUSTS aS ABOVE). 


Ground-rents (amount of cash invested) ......ssessersessereossosesrossenssesreerosenreeeeveessearsesesseeseesae £17,669 4 0 
WO VS OS sed EE AEEA E E E E EE A A E E 1,650 12 6 
Metropolitan Railway 34 per Cent. Preference Stock ...peessssusssssesreeeresertorereesarasrasasuressssnas 571 0 0 
Bombay and Baroda Railway Guaranteed 3 per Cent. Stock .......:.ccesesceeseeseesseceeeeeeeennanes 648 19 7 
India $ per Cents: Stock. rrisni reenn isori uadavio mens te resi EE aa EEN EEst 3,795 19 8 
India Sk per Cent. StOCK sssssessessirsosnesiorirsseveorecivsssosssvavruneterevosósa sanss etudsariresieruani teense rivist 3,429 10 10 
Canada 34 per Cent. Stok vis: ceseussepassatsvegsesasecehusssasincevancs ier sane AE PEE APESE VONCK iS 500 0 0 
South Australia 4 per Cent. Stock .....eseesseseresoseessooseruecsessossssepesereroeeresoreereresenersssoseeesserao 605 16 0 
New South Wales 34 per Cent. St0ck........-.ss:scseecccsescssvercencsanssetcsnnsorecvosccnetseeabeetons srereces 786 4 2 
New South Wales 4 per Cent. Stock cssissisecscavececssvsccccessoacconcsuenssoctenescesesevasseseyse: ssastseesso 500 0 0 
Great Indian Peninsula Railway 4 per Cent. Guaranteed Debenture Stock...............sc0see00e 2,170 0 0 
Queensland 4 per Cent, Bonds .......sssscesssssssesssssosouueneessssosaossree sectvasetotroecreossnoneseseseatseesoo 1,400 0 0 
Queensland 4 per Cent. Stock ciccssccssccessicescnscssaecvs seuss sasccadevvasedasewsced veovvetdscvewsnsvads svdearas res 100 0 0 
Natal 4 per Cont. SEO cceiicsucsesnaiscustadaiescaeren Sus ein vosuis ei oe uve van vue AKESE i EEES iat 500 0 0 | 
Newcastle-on-Tyne 34 per Cent. Stock .....c..csscssossncscescsccsccscnscnscscsenscnstessencecessnctecssaeseeese 3,000 0 0 
Metropolitan Water Board B. Stock .....e.esssesssosesossossonesasosssusarenosresearenrenosasesseresteoseeseeseoo 321 15 9 
New River Company Shares .....sess.sessesersessoussaseesosesosuesesossoreresesorsrsseaeresenercaseeoseteoneseeeseoe 6 0 0 
Cash on Deposit with Messrs. Coutts & Co.  ....sccccccsscscscecnscvectscessesensnscerscscesssesctenscesentens 400 0 0 


Society’s Accumulated Funds .......cesseee8- tee asee 
A Trust Funds held by Society ...eesesersessesenesosee 


21,480 3 1 


\ 238,055 2 6 
16,574 19 5 


The Assets, represented by Stock at the Bank of England, and Securities, Cash on Deposit, and Cash 
balance in hands of Messrs. Coutts & Co., as above set forth, have been duly verified. 


CARMICHAEL THOMAS 
` Wm. H. Davison 


H. T. Woop, Secretary. 
Society’s House, Adelphi, 18th June, 1914. 


} Treasurers. 


KNOX, CROPPER & Co., Auditors. 


NOTICES. 


ANNUAL GENERAL MEETING. 
PROPOSED ADDITIONAL BY-LAW. 

The Council hereby give notice that the One 
Hundred and Sixtieth Annual General Meeting, 
for the purpose of receiving the Council’s report 
and the Treasurers’ Statement of receipts, pay- 
ments, and expenditure during the past year, 
and also for the election of officers and new 
members, will be held, in accordance with the 
By-laws, on Wednesday, June 24th, at 4 p.m. 


Notice is also given that at the said Annual 
General Meeting the Council propose to add 
the following to the By-laws :— 

“ Any Member of the Society is authorised to 
use the style or title of Fellow of the Society, and 
wherever the word Member or Members is used in 
any of these By-laws, it shall be taken as meaning 
Fellow or Fellows.” 


(By order of the Council), 
Henry Trueman Woop, Secretary. 


EXAMINATIONS. 


The results of the Advanced Examinations 
(Stage III.) are published to-day. Copies will 
‘be sent to all centres for distribution to candi- 
dates. The Intermediate (Stage II.) results 
will be published in July, and the Elementary 
(Stage I.) in August. 


THE PRESENT STATE OF 
ELECTRICAL INDUSTRIES 
IN JAPAN. 


By Proressor SHunkicut Kimura, Ph.D.. 
Consulting and Commercial Engineer forElectrical Industries 
and Applications, Momosono, Nakano, Tokio, Japan. 

The protective policy and the encouragement 
of home industries now in vogue in Japan for 
averting the disastrous trend of financial con- 
ditions as well as for improving the national 
standard of wealth, have created a disturbance 
in the system of industrial commerce which 
has developed during the last thirty years. But 
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at the same time a new and interesting field 
has been opened up for those who will accom- 
modate themselves to the changed conditions 
or for those who keep a smart look-out for new 
opportunities. On our side we ought not to 
aim at independence from the industries of the 
West, which might lead to our isolation; on 
the contrary, the relations between the indus- 
tries in this country and those in the West 
should be made much closer than ever. Nor 
should our object be the exclusion of foreign 
arts and inventions, which will certainly lead 
us to sterility; on the contrary, importation 
and exportation must be mutual and must be 
encouraged to an ever-increasing extent. Home 
industry in Japan is progressing, no doubt, but 
much more slowly than in Europe or America, 
and in the case of electrical industries Japan is 
from ten to fifteen years behind other countries 
in the West. 

In the domain of electrical industries, water- 
power plants throughout the country are 
numerous and widely distributed; those 
mountain streams with shallow basins, long 
regarded as the cause of all kinds of troubles, 
are now being rapidly turned into sources 
of electric power. According to the most 
reliable report, those water-power plants alone 
which canebe most easily and economically 
turned to electric power amount in the 
aggregate to about ten million horse-power ; 
of this only three hundred thousand have 
already been utilised for the public, while 
one-half of it is in actual operation, and that 
mostly for lighting and power in cities and 
towns. Such sources of power will mean a 
great deal in future when they are economi- 
cally employed on the spot, not with the 
object of selling the electricity but in manu- 
facturing commercial products with the energy, 
which may be used as transmissible motive 
power or can easily be transformed into 
intense heat or a powerful electrolytic agent. 

Changes in the order of things are perplexing, 
not only to the foreign merchants and native 
contractors, but also to home industries them- 
selves. Toreturn to electricalindustries, ordinary 
types of motors, generators and transformers 
are now made here of creditable quality, but 
iron and steel of special descriptions are im- 
ported every year to a great amount. Patent 
rights and manufacturing processes may be 
acquired from abroad, but without the help of 
trained foreign engineers, at least during the 
trial stage, it will be difficult to turn out 
articles of high-class quality. Investigations 
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are being made, no doubt, to a certain extent, 
but the progress is slow and the results doubtful, 
as expenses for research work are generally too 
heavy to be borne; in the meantime, foreign 
countries will make great progress, and even 
when the researches lead to success the market 
here is very small and the means for inter- 
naticnal businessextremely limited. Apparently 
there is a great boom in electrical industries in 
Japan, yet if we deduct the imported articles 
only a little will remain as the genuine product 
of home industry. One hears from contractors 
that all kinds of machines, both mechanical 
and electrical, are still imported through their 
hands, without any change, for places where 
reliable machines are in demand. These con- 
tractors are generally large firms, having long 
experience and trained hands. The so-called 
importers, whose business is conducted by 
foreigners with low-grade native employees, 
and without respectable Japanese associates, 
seem to have felt the effects of the change. 

The study of all systems, both those which 
are obsolete and those which are still flourishing, 
must enrich one’s experience and judgment and 
enable one to meet the changed conditions. 
Joint capital, joint management, exploitation 
of patents and manufacturing processes—these 
are, generally speaking, worthy of recommenda- 
tion. Of the present system of industry, as 
regards either sale or management on a scale 
fit for cheap production and a wide market, 
Japanese men of business have as yet had 
only short experience. Those industries which 
are now flourishing do not belong to the class 
of pioneer industries, and the channels of 
business have been prepared by the so-called 
importers. It will be clear that the co-operation 
of foreigners trained in international business is 
desirable, while for the manufacture of articles, 
complicated as regards process, delicate in 
fixing, or precise in measurement, the co- 
operation of trained foreign hands will be 
imperative. But on the side of management, 
dealing with customers, understanding public 
taste, and the proper ways of speaking and 
writing, or in selecting the right person to 
communicate with—in short, in all that can- 
not be reached by reasoning and calculations 
alone—the co-dperation of Japanese managers 
will be desirable. Further, the protective policy 
of the government and its general encourage- 
ment of home industries will be met by 
joint capitalisation. The days of monopolising 
interests are now gone for ever, and the 
day has come for mutual interest with joint 
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responsibility, the rights of both parties being 
justly considered and clearly defined. There 
are already instances of such joint capital 
and joint management, some of which are 
apparently failing, while others are likely to 
succeed. If we look closely into these cases, 
however, it will not be difficult to find out 
ample reasons for these failures and suc- 
cesses. Both kinds are equally full of lessons 
for those who would avail themselves of the 
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conditions. Such a change is ever to be 
welcomed, and here lies a chance for new men 
in the field. 

To me it seems that foreign firms and 
inventors are too neglectful of securing their 
patent rights in Japan. All the details of their 
inventions, so far as they are expounded in the 
technical papers in their own lands, are of course 
open to public scrutiny here, and the so-called 
inventors here may resort to these papers and 
utilise them for their own benefit. In granting 
patent rights in this country, officials do not 
search through foreign patent records; it is 
advisable, therefore, that the real inventors or 
the lawful possessors of patent rights should 
pay more attention to this matter. The best 
thing to be done would be to secure their 
patent rights here, and to look at once for their 
exploitation, either in the form of co-operative 
working, or of selling the right, or else on 
the basis of royalties. It is to be remarked, 
however, that the market here, being national 
and not international, is, of course, too small 
for large industries; and the most profitable 
inventions will be those dealing with the 
commonest kinds of articles, widely used in 
industry or by the public, or else such as will 
replace others which have already created a 
good market in this country. 

In the exploitation of inventions and manu- 
facturing processes there is one thing which 
might with benefit be resorted to. This is the 
publication in industrial or trade journals, in 
the Japanese language, of the general nature 
of the invention, of the manufacturing facilities , 
of the properties of articles made, of places in 


which they may be most profitably employed , 


and so forth, accompanied with cuts or illustra- 
tions, and, when necessary, with the result of 
scientific testings, and with anything which 
will instruct people and induce them to make 
further inquiry. A few lines of advertisement 
in daily papers offering for sale the patent rights 
are of course useless, since their nature can 
only be understood by a few specialists, but 
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not by the men who might take real interest in 
the transaction. : 

The following brief survey of the present state 
of electrical industries in Japan may be of some 
interest. The data have been collected within 
the last six months in the factories throughout 
the country and under my own personal 
observation. 

Motors, generators, and transformers are 
made here in large quantities, to meet a very 
great demand which increases every year. As 
to the size, generators have been made up to 
6,000 K.W. giving very good results under test. 
There are two large factories with long experi- 
ence, one in some connection with the General 
Electric Company of the United States of 
America, the other as a part of a dockyard. 
Besides there is a large factory adjoining and in 
possession of a copper-mine, which promises 
to have a splendid future. Smaller factories 
which turn out smaller articles are many in 
number, and compete keenly with each other. 
All special iron and steel parts are imported, 
and these factories have always to keep them 
in stock, thereby causing unnecessary loss and 
inconvenience. Special types of machines, and 
those directly coupled with water and steam 
turbines, have been supplied by the importers 
and contractors; but even these are now being 
made in Japan to a small extent. 

Carbon filament lamps are made here in a 
satisfactory way, though some difficulty is 
experienced in making them for 220 volts, 
and the filaments of superior qualities are al 
imported. Tungsten lamps of ordinary size are 
also made here in many places, both drawn 
and squirted wires being imported. Large 
factories in Kawasaki and Osaka are turning 
out tens of thousands of lamps every day, yet 
hardly enough to meet the public demand. 

Porcelain insulators of good quality are made 
here to a large amount, leaving no room for 
importation, as suitable raw materials are 
plentiful in Kiushiu and other places, but the 
manufacture of straight and uniform tubes seems 
to be limited to the length of about 30 
centimetres. Most of the large factories have 
reliable sets of apparatus for testing insulators, 
but these latter, when furnished with trans- 
mission wires, sometimes give way with the 
normal working voltage. Among solid insu- 
lating materials other than porcelain ebonite is , 
the only sort which can be made in a good 
quality. No substitutes for ebonite nor any 
insulators to meet special circumstances are 
yet forthcoming, although such forms as lamp- 
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sockets or ball-insulators for trolley lines are 
made to a great extent. Mica is largely found 
in Corea and Manchu, though the quality is 
not high-grade. It appears exposed as rock or 
rather as an assemblage of small rocks, and 
there is a prospect of finding the mineral of 
good quality in deeper places in the mines. 
It is still good enough for making some sort of 
micanite; but there was no factory for it till 
very recently, when some attempts in this 
direction have been made with good prospects 
of success. Superior kinds of mica are imported 
through London firms from India, and in most 
of the electric workshops it is used even where 
smaller pieces of inferior quality are good 
enough for the purpose. Engineers do not 
seem yet fully to understand the values of the 
different sorts of the micanite. Indeed it is 
now a general feature here, that in spite of 
the keen competition under which they are 
struggling they do not look for the new 
materials which they may use with much 
profit in place of old ones, and in order to 
avoid the unnecessary expense in the production 
of their articles. Very recently a patent right 
for bakerite has been acquired, and the manu- 
facture will begin after one year. India-rubber 
insulating tapes are made in many places, 
usually on a small scale and in a very primitive 
way. Insulating compounds and varnishes are 
made only to a small extent; and none with 
special features are yet touched upon. Trans- 
former oils are made at oil refineries, but it 
is not known whether they meet the strict 
requirements of electrical engineers. All other 
oils for making varnishes and compounds are 
imported, and they secure good prices. 
Ammeters, voltmeters and kilowatt-hour 
meters are largely imported. Ammeters and 
voltmeters for A.C. and D.C. are also made 
here on a fair business scale and supplied for 
use with small motors, but they serve for 
indicating rather than for measuring, and the 
consumers of electric power in general are 
indifferent. I have seen such meters in process 
of calibration by an ordinary workman with 
no proper education for such work, who was 
giving an allowance of 20 per cent. either 
way, and calibrating with the fluctuating city 
supply as the electric source. There are 
some factories, however, where they make 
switchboard instruments, accurate to within 
8 or 4 per cent., supplied with the generators 
made by themselves, but these cost much more 
than imported ones made by well-known 
specialist firms in America and Europe. -There 
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is no manufacturer of instruments of precision 
fit for scientific use. For hot-wire instruments 
there is difficulty in obtaining proper wires. 
In some factories resistance-boxes are made, 
but with materials having high temperature 
co-efficients. The employment of physicists 
in factories began only a few years ago, and 
there are still places where men with no proper 
education hold the place of chief engineer. 
There is no place such as the National Physical 
‘Laboratory, or the Bureau of Standards, with 
a staff of the highest scientific reputation and 
with adequate modern equipment for research 
work. The development of the potentiometer 
must help them a great deal, but I have not seen 
at any commercial industrial workshop a really 
good potentiometer from well-known makers, 
and preserved in perfect condition, nor have I 
seen a battery of secondary cellsfor the electric 
source in calibration or testing of D.C. instru- 
ments, or in driving a motor-generator for A.C. 
instruments. Such special instruments as the 
oscillograph are still considered a luxurious 
equipment in places where they are much 
needed; but ohmmeters and such like are used 
to a great extent. Those meters, which serve in 
selling and buying electricity, must now pass 
the examination of the Teishinsho (Department 
of Communication). Among these meters, 
tariff meters are imported to a large amount, 
but competition being keen, and under the 
public idea that electric apparatus has no fixed 
price, they are sold at half the catalogue price, 
and in addition one quarter of the selling price 
is paid for the fee of examination. The number 
of these meters examined at the Teishinsho last 
year reached thirty-eight thousand, and the 
figure increases every year at a rapid rate. 

Resistance Materials.—None of the alloys 
used as the materials for electric resistances, 
except a small amount of German silver, are 
made here, and the manufacture of such alloys 
is in a very primitive stage. Consequently all 
heating elements must be imported. 

Rubber works are in a prosperous condition, 
but not sufficiently so to stop the importation 
entirely. In former times these rubber works 
—the manufacture of ebonite and other insu- 
lating materials—were a part of the electrical 
industry. Butthey have now found their proper 
sphere, making such articles as toys, boots, 
mats, hoses, tyres, and packings, and the rubber 
works for the purpose of insulation have now 
become a part of wire and cable factories. 
Good rubber is, of course, imported from South 
America through London and New York firms, 
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inferior quality rubber comes from the Straits 
Settlements, while the experimental cultivation 
of the tree in Formosa is likely to end in 
disappointment. 


Wtres.—Copper wires of all descriptions, 
from power cables down to silk-covered wires 
and rubber cords, are made here almost to the 
entire exclusion of imported articles, and all 
these factories are apparently in a prosperous 
condition, though competition is very keen in 
this as in other industries. Enamelled wires 
are made in some of the factories, but the 
demand is still small and not yet established. 
Owners of copper-mines and refineries have 
begun to make wires themselves, and the 
factories with no mines of their own are 
feeling a handicap in this respect. Copper 
wires of small diameters are drawn up to 
No. 50 S.W.G. ; fifteen years ago I had to wait 
six months to import a piece of No. 42. 

Dry cells are made in many places on a small 
scale, but the demand is increasing every year. 
Most of the factories do not possess the proper 
apparatus for testing their products, the 
general public accepting them untested, while 
in supplying governmental customers rigorous 
specifications are observed. Dry cells fit for 
storing, made of the type in which some liquid 
is poured in ‘at the time they are used, are in 
demand by the Army, the Navy, and in the tele- 
graph and telephone departments. Secondary 
cells of lead type are now made in two or 
three places, but the greater part of the demand, 
which is increasing every year, is supplied by 
importers. Those who are going to instal them 
naturally pay attention to the life of the cells, 
and therefore look for the products of well- 
established foreign factories, native factories 
being still too young to insure good records for 
their products. Governmental customers use 
the native products, because they are instructed 
to do so and they have no personal interest in 
the question. 

Electric carbons for dry cells and for arc 
lamps, and also those carbons which do not 
require special processes, are made in many 
places, though on a small scale. Thick carbon 
rods for searchlights and carbon granules for 
telephone work are not yet made here in 
proper quality; carbon brushes, though made, 
are much inferior to imported ones. 


Telephone and Telegraph Apparatus.—Public 
telephones and telegraphs are government 
monopolies, and the apparatus, being fixed in 
form, are old in type, except in few instances 
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where new inventions are employed by way 
of trials. Most of these public telephone and 
telegraph apparatus have been supplied by two 
firms, one purely Japanese and the other in close 
connection with the West, and the apparatus 
were subjected to severe trials according to 
the policy of the government. As to the tele- 
phone, any new apparatus may be used after 
government inspection, but the public is not 
very particular about it. Automatic exchanges 
are not yet installed for’ public service, but 
semi-automatic ones will some day take the 
place of hard-worked female operators. 


Apparatus for Domestic Electricity. — 
Fittings for lighting used in Japanese houses 
are developing to meet the taste of the people; 
but those for buildings of foreign style, for 
offices and dwelling-houses, which are increas- 
ing very rapidly, are imported articles. No 
electric irons are made here, nor any electric 
heaters or cooking utensils, while electric 
fans are only manufactured to a very limited 
extent. Suppliers of electricity are now compet- 
ing fiercely with one another, but for current 
for lighting purposes only. When this contest 
comes to an end, and that will be very soon, 
the manufacture of all kinds of apparatus for 
domestic purposes will rise quickly to a state of 
prosperity. 


RUPEES AND STERLING. 


[This note has been prepared by Mr. Reginald 
Murray in response to the request of several 
members who, while interested in the papers of 
the Indian Section, are not familiar with Indian 
currency. | 


The currency of India, calculated in rupees, 
annas, and pies—with the terms, a lakh, 
meaning one hundred thousand, and a krore, 
meaning one hundred lakhs or ten millions—is 
really quite simple and easily converted into 
sterling, as is also sterling easily converted into 
rupees. But as there may be some readers of 
this Journal who are not familiar with the 
rupee currency, and find it difficult to con- 
vert rupees into sterling and sterling into 
rupees at sight, it may be useful to offer a 
few figures which may render the conversion 
easy for all. 

l lakh = _ 1,00,000. 
1 krore = 1,00,00,000. 


Sixteen may seem an awkward figure to 
multtply by, but it is very soon learnt, It 


l rupee = 16 annas. 
l anna = 12 pies. 
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happens to stale conversion into sterling easy, 

because j 
1 rupee or 16 annas = 1s. 4d. or 16d. ; 
therefore 1 anna = 1d. 


Rupee sums of more than one hundred 
thousand are divided in lakhs, thus :— 
Five hundred thousand is written 5,00, 000 
(5 lakhs). 
Twenty-two million, five hundred thousand 
is written 2,25,00,000 (2 krores 25 lakhs). 


For conversion of rupees into sterling atb the. 


par or gold standard rate, having 
l rupee = 13. 4d. 15 rupees = £1 

it -is clear that by deducting one-third and 

dividing by 10, the equivalent in sterling is 

arrived at :— 

Take rupees 3,08,10,171 ; 

deduct 3 _1,02,70,057 = rupees 2,05,40, 114; 

divide by 10 = £2,054,011: 4. 


‘It may be convenient to remember that 
rupees 1,00,000 = £6,666°66, 
and rupees 1,00,00,000 = £666,666 ° 66. 
In the reverse process of converting sterling 
into rupees, the basal factor is 
£1 = rupees 15; 
and the easy method is to EADY by 10 and 
add half :— 


Thus £2,054,011°4 x 10 = 2,05,40,114 
Addhalf . . . = 1,02,70,057 


rupees 8,08,10,171 | 


INDUSTRIAL PROGRESS AT TRIPOLI. 


Since the occupation of Tripoli by the Italians, 
great changes have taken place in the industrial 
and commercial conditions of the town, not to 
mention its improved state from a sanitary point 
of view. The Bolletino del Ministero delle Colonie 
gives a detailed account of the numerous industrial 
enterprises that have been established in the town 
under the new régime. 

Tripoli not only is lighted. by electricity at night 
but is supplied by day with motive power by 
two companies, the “Società Elettrica Coloniale 
Italiana” and the “‘Societa d’ Esercizi Elettrici della 
Libia.” 
supplies 1,600 customers with light, and about 
1,000 h.p. of electric energy, whilst the second, at 
present, about 200 users with light and between 300 
and 400 h.p. 

The power at the generating stations of each 
company is furnished by Diesel motors, which, 
together with the alternators, transformerg, and 
other machinery, were constructed in Italy. 
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The distributing network of the first-named 
company, which is at high tension, is about 
26 kilometres (16 miles) long, and is laid partly 
underground and partly overhead. 

The lines of the other company, partly at high and 
partly at low tension, are at present 20 kilometres 
(12 miles) in length. Both lines are constantly 
being extended in order to meet the requirements 
of fresh users of power. Amongst the most im 


portant establishments supplied by these companies 


may be noted—a manufactory of artificial ice and 
cold storage warehouses, utilising about 25 h.p.; 
a brick and tile works, situated on the outskirts 
of the town, on the caravan road to Ain-Zara, 
which takes 50 h.p.; the flour-mills of the Banco 
di Roma, 100 h.p.; the “ Igea” baths and wash- 
houses, 50 h.p.; the “Società per la Coltivazione 
del Cotone Eritrea,” 100 h.p. ; 2 saw-mills, 40 h.p.; 
4 wood-working establishments, 25 h.p.; 4 mineral- 
water manufacturers, 8 h.p.; 3 printing offices; 


a large number of pumps in various parts of- 


the town, and others scattered about in the 
neighbouring oasis for irrigation and other purposes. 
Nearly the whole of the machinery used in these 
establishments was made in Italy. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. | 


Smallpox and Cotton.—An outbreak of smallpox 
in a Lancashire mill has been attributed, upon 
circumstantial evidence, to contagion carried by 
raw cotton, and the mill-owners have been prevailed 
on to destroy their stock of cotton-waste. Cotton 
has been accused in a similar way in at least one 
other instance, but there has been no proof absolute 
such as is obtainable in respect of anthrax from 
wool. English mills use well over 2,000 million 
Ibs. of raw cotton annually, and import it from 
countries where smallpox is always more or less 
rife. It may therefore be held that were the 
transmission other than the rarest of occurrences 
the spread of the disease must have arrested 
attention long ago. The particular cotton sus- 
pected is Mexican, and may actually be a portion 
of the produce seized by the insurgents, for which 
the rightful owners have not been paid. In view 
of the quantities of material involved, and their 
concentration upon certain centres, the impressive 
fact about the importation of textile materials is 
the extreme rarity of cases of infection with any 
zymotic disease. If one material more than 
another might be expected to carry disease that 
one should be rags, yet the advices from the rag 
centres are most reassuring. The last published 
report from the Medical Officer of Health in Batley 
disclaims any knowledge or suspicion of infectious 
diseases imparted from rags. Much the same 
thing has been said by the Health Officer for 
Dewsbury, and the registrars of these districts find 
that zymotic diseases are about the only ones of 
which rag-sorters never die. It may be added that 
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the workers of the woollen district are by no means 
well vaccinated. 


Textile Unionists.—The proportional representa- 
tion at the recent international congress of textile 
workers possibly does not refiect exactly the relative 
strength of textile trade-unionism in the several 
countries of the world. It is enough to know that, 
except Russia and Poland, all the leading European 
countries participated, and that the congress in- 
cluded a delegacy from the United States. The 
societies spoke in the name of 510,363 trade-union 


members, and of these 248,050 were English. Large. 


as the English contingent bulked, it does not 
represent the whole strength of textile unionism in 
this country. All these congresses debate topics 
that have been discussed in advance, and their 
interest lies rather in the contribution of new facts 
than in the reiteration of well-worn opinions. It 
was particularly interesting to hear from a German 
delegate that in his country there are factories 
that have been neither cleaned nor whitewashed 
for ten, fifteen or twenty years. The neglect 
cannot be thought economical, and it does not 
appear that British mill-owners lose anything from 
that provision of the Factory Acts compelling them 
to limewash their inside walls and ceilings every 
fourteen months. Great importance is attached 
by the strong Lancashire unions to the obtaining 
of new legislation forbidding fines for bad work. A 
German delegate told the congress that a law 
against fining was on the German statute book, but 
that the workpeople were fined there in practically 
the same way as théy are here. The seriousness 
with which the official proceedings is regarded is 
not heightened by such denunciations as those 
against shuttle-kissing. The workers of the world 
are said to be agreed that the practice of sucking 
the thread through the eye of the shuttle is alto- 
gether to be condemned. In theory or rhetoric 
such may be the case. In practice there is a 
wonderful unanimity in regarding the mouth as 
the natural means of threading a shuttle. Notice 
may be taken of Mr. Marsland’s declaration that 
the basis of demand for higher wages is to be 
changed ; that the basis in future is not to be the 
fact that the employer is doing well and making 
large profits, but that the money is necessary to 
subsistence. The line seems more useful for defence 
than attack, and a revolution will indeed have set 
in when the unions despise the opportunities 
afforded by the existence of large profits. 


Silk Production.—The new estimate of the 
world’s production of silk in 1913 shows no 
diminution in the total supply, although, for 
special reasons, there is a decrease in the quantity 
grown in Western Europe. The grand total in 
1912 was 26,965,000 kilogrammes, and in 1913 was 
27,050,000 kilogrammes. In 1904, when artificial or 
imitation silk began to assume some importance, the 
silk crop was under 20,000,000 kilogrammes, and its 
subsequent growth has accompanied the increase 
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of the production of the cellulose article; a pro- 
duction that has been raised from 8 million to 
some 15 to 20 million lbs. per annum. The price 
of the genuine article being maintained at rates 
which leave no doubt as to the actuality of the 
demand for it, the fact is clear that the imitation 
goods have found for themselves a separate place. 


English Buntings.—The refusal by the United 
States Naval Department of the highly advan- 
tageous offers made to it by Yorkshire manu- 
facturers of bunting cloth draws attention to one 
of the less-known specialities of the English worsted 
trade. The manufacture of buntings becomes a 
large business on the approach of such festivities 
as a Coronation, but is otherwise a minor one 
restricted to supplying the British and some other 
navies, the mercantile marine, the railway com- 
panies and the flag manufacturers. In its more 
active moments the business is quite capable of 
sending up the price of the Lincoln wether and 
similar long wools used in making flags. It is an 
old business with a history of at least 150 years, 
involving the conversion of long, rather hairy, 
lustrous and elastic wool into yarn, its subsequent 
weaving on narrow looms into cloth of a notably 
open texture, stoving with sulphur, dyeing with 
bright and fast colours, and a final pressing and 
finishing. The operations can be done certainly 
more cheaply in Yorkshire than anywhere, but senti- 
mental considerations forbade Washington to save 
about two-thirds of the bill for buatings. In order to . 
secure a flag that will fly well either in wet or dry, 
and weather well, it is practically indispensable to - 
employ English-grown wool. American manu- 
facturers use English combs and spindles in 
manufacturing wool, and they employ workpeople 
of any origin other than Americans to operate the 
machines. They dye their goods with colours, 
always imported, usually from Germany but to 
some extent from England. It thus becomes a 
matter of the most exceptional delicacy to assess 
the difference between British-American and 
American-British bunting and to calculate the 
part that a healthy spirit of patriotism ought to 
play in the dilemma. 


Smoke Production.—Given boilers equal to the 
demands that may be put upon them, it has 
become a fairly easy thing to dispense with mill 
smoke, and the observer in any well-regulated 
textile district in the North of England can see 
for himself with how little emission the boiler 
furnaces are now managed. The result owes 
something to apparatus installed not solely to 
avert smoke but to facilitate the use of cheaper 
coal; although the experts are agreed that no 
mechanical smoke-preventer beats the best hand- 
firing. In practice, it is seldom found possible to 
keep the best hand.firers, for their intelligence 
fits them for higher - paid work. When the 
smoke nuisance was first materially lessened, it 
was succeeded by a grit nuisance hardly less 
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distressing, at least to those living near the 
chimneys. Now greater economy of fuel, smoke- 


lessness and gritlessness are all within reach. By 


a judicious selection of areas it might be possible 
to cap Professor Graham’s striking evidence to the 
Committee on Smoke Abatement, which was to 
the effect that Manchester factories burning four- 
-fifths of the coal produced only half the total 
volume of the local smoke, the rest coming from 
domestic chimneys. The smoke mischief is of 
importance in other respects than to health and 
beauty. There is no room to doubt a manufac- 
turer’s assurance that the filthiness of the 
Manchester atmosphere was one of the reasons 
why the local silk manufacturers did not follow 


the lead given by Lyons some fifty years ago. 


Smuts are no friends to the production of white 
goods, and finishers of less expensive goods than 
silk have been driven almost to despair of keeping 
their fabrics clean. -Costly systems of air-filtration 
are necessitated by the joint influences of soot and 
dust, but it will not be professed that their 
abolition is the greatest gain to be expected from 
an atmospheric cleansing. It would be easy to 
show how on the slopes of the Alps one considerable 
textile industry has grown up for no particular 
‘reason other than the presence of unlimited water 
of certain qualities. Suitable water accounts in- 
contestably for the placing and growth of numerous 
works in Lancashire and Yorkshire, so that the 


absence of suitable air may amount to a more 


formidable deterrent to industrial development 


thaw Anan AT La antia n bhad 
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Hand-spinning.—Inquiry has been made for the 
name of the manufacturers of a domestic spinning 
machine now being sold in the Peruvian market. 
The apparatus resembles in appearance the 
sewing-machine, and is apparently used for the pro- 
duction of a single thread more quickly than upon 
the spinning-wheel. In -view of the low cost of 
spinning by power, hand-spinning is 3 dubiously 
remunerative employment in any country in which 
labour is rated high, but the attempt to introduce 
improved hand-machines is undeniably interesting. 
Whether the bench machine can compete with 
the wheel and the bob any better than the fly- 
shuttle handloom with the prehistoric weaving 
outfits used by hereditary weavers in India, remains 
an open question. To the poor, the price of an 
efficient machine may readily be prohibitive, but 
it should not be utterly impossible to revive hand- 
spinning as a hobby, an accomplishment or a 


pastime, although the a a of modern 


distractions is great. 


CORRESPONDENCE. 


THE INDIAN CENSUS OF 1911. 
I have read the paper on the above subject by 
Mr. Gait with great interest, and with regard to 
his remarks as to the early marriage and cousin 
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marriage in India I would like to say a few 


words. The cause of the early marriages among 
the Hindus is to be attributed to the tyranny and 


Misconduct of the ‘Mohammedan raiders in times 


gone by. They used to raid the various parts of 
India from time to time, plunder the people and 
take away by force the Hindu maiden girls to their 
own country, convert them into Mohammedanism 
—by force, of course—and marry them. The 
Hindus, at that time, in order that their young 
girls might be spared by the raiders, began to 
marry their children when they were far too young, 
for the Mohammedans would generally take away 
unmarried girls, though many beautiful married 
Hindu ladies used to meet the same fate. The 
objectionable conduct of the Mohammedans is also 
responsible for the evil custom of Pardah system 
in India. The Hindu ladies adopted the Pardah 
system at that time of anarchy and cruelty with 
a view to making the task of picking up the young: 
Hindu girls more difficult for the Mohammedan 
soldiers. In ancient times—I mean before the 
Mohammedans began to raid India—there used to 
be neither any early marriages nor any Pardah 
system among the Hindus. But, as stated above, 
they were more or less compelled by the then 


‘circumstances to introduce these two customs, but 


unfortunately their successors did not realise the 
facts, and consequently these practices continued 
and got a strong hold of their mind, and are 
practised to a great extent even now. Perhaps 
they might have got rid of these evil practices had 
they not been influenced by the long reign of 
the Mohammedans in India. Both early marriage 
and the Pardah system wére practised by the 
Mohammedans themselves (and are practised even 
now), and as they ruled over India for over two 
centuries their association with the Hindus went 
to strengthen their beliefs, and hence to make these 
customs, temporarily introduced by the Hindus, 
permanent. The men, also, were taken prisoners, 
converted to Mohammedanism and made slaves. 


History tells us that Mahmúd Gaznavi alone 


raided India about seventeen times, and once 
he took so many Hindu prisoners back to his own 
country that the Hindus were sold at the rate of 
two rupees (2s. 8d.) per head in the streets of 
Gazni, the then capital of Mahmiud’s territory. 
To support my statement as to the early marriage 
among Mohammedans I cannot do better than 


_quote an example from the life of Mahomet, the 


founder of the Faith of Islam, who, when well 
over forty. years of age, was married to Ayesha, 
a nine-years’ old daughter of Abu Beker. The 
number of his wives is uncertain. Abulfeda, 
who writes with more caution than other of the 
Arabian historians, limits it to fifteen, while others 
make it twenty-five. At the time of his death he 
had nine. According to his law he has permitted 
four wives to his followers. Now under these 
circumstances one should not wonder if the 
Mohammedan raiders, carried away by force the 
Hindu maidens and married ladies to their own 
country. According to the Indian census of 1911, 
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302,425 girls under five years of age are described 
as Wives, and 17,703 as widows under the same age. 
It is shocking indeed to read these figures, and one 
is bound to feel for these innocent babies, but the 
reader of these lines should be able at this stage 
to find answer for himself to the question, ‘‘ Who is 
to be blamed for it?” As to the cousin marriage, 
referred to by Mr. Gait, I may point out that the 
cousin marriage is practised by the Mohammedans 
only, and is very popular, too, but the Hindu law 
does not allow cousin marriage at all. According 


to the Hindu law, a marriage cannot take place - 


between two persons of the same “gote.” Though 
a Hindu, as a rule, cannot marry any girl he may 
happen to like, and the range of choice is very 
limited, still the question of ‘gote? puts the 
cousin marriage aside. Widow marriage is of 
course not allowed by the Hindu law, and 
undoubtedly the blame is to be put on the 
shoulders of the Hindus alone, for widow 
marriage is very common, both among the Sikhs 
and the Mohammedans in India. The Sikhs in 
the Punjab and elsewhere are doing their best to 
uproot these evils, and their efforts are being 
crowned with success, and this is why the practice 
of above evils is far less common in the Punjab 
than any other part of India. The Aryas, also, are 
doing something in the way of reform, but I am 
afraid it will be long before we can see these evils 
removed, for the mind of a people can change only 


slowly. N. S. SANDHU, M.A. 


The University, Glasgow. 


NOTES ON BOOKS. 


THE INNER LIFE OF THE ROYAL ACADEMY. 
G. D. Leslie, R.A. 
10s. 6d. net. 


No account of the Royal Academy can fail to 
be of interest to those who care for the history of 
the Society of Arts, since there is no question that 
this great institution originated in the exhibition 
of pictures held by the Society in 1760, four years 
after. its own foundation, and the year after it 
had moved into the premises “opposite Beaufort 
Buildings in the Strand,” which it only left to 
take possession, fourteen years later, of its present 
house in the Adelphi. The earliest draft, also, of 
the constitution of the Academy is still in the 
Society’s possession, the MS. copy of the scheme 
for an Academy of Painting, submitted to the 
Society by Henry Cheere in 1755, and preserved 
in the volume prepared by Dr. Templeman as the 
foundation of a proposed series of Transactions. 

The history of the Royal Academy was written 
some years ago by Mr. Hodgson and Sir Frederick 
Eaton, its late accomplished secretary, and to this 
volume all who seek information about the early 
years of the Academy will naturally refer. To the 
account therein given of its origin there is not 
much to be added, though it may be pointed out 
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that the existence of a Salon des Beaux Arts in 
Paris since 1667, and the example this afforded to 
British artists, is not referred to at all. This is 
the more remarkable because there is contemporary 
evidence that the fact was realised at the time, 
since Dr. Johnson, in one of his letters, attributes 
to the ‘“‘imitation ... of foreign academies” the 
establishment of picture exhibitions in London. 

But if Hodgson and Eaton have provided what 
is wanted in the way of early history, they have 
not thought it necessary to follow the fortunes of 
the institution itself in later years, apart from the 
personal accounts of its principal members, about 
whom ample information is supplied. There is, 
therefore, abundant room fora book like that of 
Mr. Leslie’s, who gives us, as he says, the “inner 
life” of the Academy during almost a hundred 
years, since the author’s father, C. R. Leslie, 
became a probationer in 1818, and the author 
himself is still a working member, and has a 
picture in the exhibition of the present year. 

The joint recollections, therefore, of father and 
son—and much of the information about the earlier 
years is due to the elder Leslie—carry us back to 
the time when the Academy was still in Somerset 
House, before its migration to Trafalgar Square 
(in 1838), whence it moved, thirty years later 
(1869), to its present quarters in Burlington House. 

The two chief topics dealt with by Mr. Leslie 
are the Academy schools and its annual exhibi- 
tion, and on both of these his information is ample 
and interesting. The statement that Sir James 
Thornhill was connected with the St. Martin’s 
Lane Academy is not quite correct. Thornhill’s 
school was in the Piazza, Covent Garden, and it 
was his son-in-law, Hogarth, who started the 
academy in St. Martin’s Lane. Reference might 
also have been made to the Duke of Richmond’s 
school in Whitehall, to Shipley’s school in Castle 
Court (afterwards carried on by Pars in Beaufort 
Buildings), and to Burgess’s academy in Maiden 
Lane, all predecessors of the Academy schools. 

This early history, however, scarcely comes 
within the scope of Mr. Leslie’s scheme, and 
when he gets to his own century his reminis- 
cences are copious enough. Equally interesting 
is his account of the manner in which the arrange- 
ments for the exhibitions are carried out. His 
testimony as to the painstaking way in which the 
difficult task of selection is done is unimpeachable, 
and the book, on the whole, is a valuable record 
of the present state of the Academy and its work. 


Tue Maxine or Hien Roaps. By Alfred Edward 
Carey, M.Inst.C.E. London: Crosby Lockwood 
& Son. Qs. 6d. net. 


With the enormous development that has re- 
cently taken place in mechanically-propelled road 
traction, the road problem has suddenly developed 
into one of very great importance. To give some 
idea of the sums involved, it may be well to 
mention some figures quoted by Mr. Carey. It 
has been estimated, he says, “that to strengthen 
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rural main roads sufficiently to carry heavy motor 

traffic would involve an expenditure of £80,000,000 ; 

that the district roads, outside the main roads, 

would similarly cost £184,000,000; and that the” 
district roads in urban districts would cost 

£22,000,000. Assuming the accuracy of these 

figures, a capital expenditure equal to about one- 

half of the National Debt follows as a legacy due 

to the introduction of motor traffic.” 

With these sums before us, it is not to be 
wondered at that much attention has been de- 
voted of late to the question of road construction. 
A great deal of experimental work has been con- 
ducted by the Road Board in particular, and by 
various municipalities throughout the country, 
with the result that pre-eminence in road con- 
struction, which was a few years ago supposed to 
belong to France, is now generally acknowledged 
to have passed to Great Britain. Anyone who 
desires to obtain in succinct and clear form the 


- general effect of this work could not do better 


than turn to Mr. Carey’s volume, in which he 
certainly achieves his object—to furnish a terse 
statement of present-day problems. While gene- 
rally avoiding details, he describes with some 
minuteness experimental roads which have been 
made at Sidcup, Wandsworth, and on the Victoria 
Embankment, and he discusses the various sur- 
facings of roads, and the cost of their maintenance 
and repair. The book should prove valuable to 
those responsible for the reconstruction and upkeep 
of highways, for whom it is primarily intended, 
whilst the bibliography will be of material assis- 
tance to those who desire to study the subject in 
fuller detail. E 


GENERAL NOTES. 


THE INSTITUTE OF MeErTALs.—Portsmouth has 
been selected as the place of meeting for the 
autumn conference of the Institute of Metals. 
The conference, which will be presided over by 
Engineer Vice-Admiral Sir Henry J. Oram, K.C.B., 
F.R.S., the President of the Institute of Metals, 
will be held on Thursday, September 10th, and 
Friday, September 11th, in the Municipal College, 
and a number of important papers will be read 
each morning. In the afternoon of September 10th 
a visit will be paid to Portsmouth Dockyard, and 
there will be a dinner in the evening. 


SHIPPING EXHIBITION, 1914.—An International 
Shipping, Engineering, and Machinery Exhibition 
will be held at Olympia from September 25th to 
October 17th, 1914. It is many years since a really 
representative naval exhibition was held in London, 
and in the interval enormous improvements have 
been effected in many directions, and new inven- 
tions have been made. The aim of the committee 
is to show-every step in the construction, equip- 
ment, and fitting of a liner and of a warship. A 
special feature of the exhibition will be the Dutch 
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Section, which is being organised by the Dutch 
Government. A space of about 14,000 square ft. 
has been allotted to this section, and among the 
exhibitors there will be the Ministry of Marine, 
the Ministry of Public Works, and the Ministry of 
Agriculture, Industry, and Commerce, as well as 
the leading shipbuilders and engineers of Holland. 


THE PRODUCTION oF SENNA IN THE SUDAN.— 
The senna exported from Egypt is gathered from 
shrubs growing wild in the Sudan and the Red Sea 
The Sudan variety is the 
Cassia acutifolia, which furnishes what is known 
as Alexandrian senna, and the Arabian is the 
Cassia angustifolia, which supplies the senna called 
Mecca, Arabian or Indian. Sennais gathered once 
a year, in October, the size and quality of the crop 
depending on the abundance of the rainfall. The 
leaves and fruit are allowed to dry on the branches. 
The product is classified in four grades as follows :— 
Whole leaves, half leaves, broken bits, and fruit 
(bean). Suezis the collecting point for both Sudan 
and Mecca senna. Arabian statistics are not 
available, but during the year 1912 senna from the 
Sudan was exported to the value of nearly £10,000, 
and in the first half of 1913 to over £6,000. 


PRODUCTION OF CYDER IN FRANCE, 1913.—The 
production of cyder last year, it appears from a 
report of the Minister of Agriculture, amounted to 
26 million hectolitres (572 million gallons), or 
double the average for the two previous years. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JUNE 22...Victoria Institute, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
4.30 p.m. Oolonel Sir Charles M. Watson, 
‘* Jerusalem, Past and Present.” 

Geographical Society, Burlington - gardens, W., 
8.30 p.m. Captain F. M. Bailey, ‘ Exploration in 
the Unknown Brahmaputra Region in the North- 
Eastern Frontier of India.” 

British Architects, Royal Institute of, 9, Conduit- 
street, W., 8.30 p.m. Presentation of the Royal 
Gold Medal for Architecture to Mons. J. L. Pascal. 


WEDNESDAY, JUNE 24...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4 p.m. Annual General 
Meeting. 

Geological Society, Burlington House, W., 8 p.m. 
1. Mr. V. C. [lling, “The Trilobite Fauna of the 
Abbey Shales, near Hartshill.” 2. Mr. T. C. 
Nicholas, ‘‘ Notes on the Trilobite Fauna of the 
Middle Cambrian of the St. Tudwal’s Peninsula, 
Carnarvonshire.” 

FRIDAY, JUNE 26..,Physical Society, Imperial College of 
Science, South Kensington, S.W., 5 p.m. 


Correction.—Mr. Donald Cameron-Swan writes 
to correct a slight error in the obituary notice of 
the late Sir Joseph Wilson Swan, F.R.S., which 
appeared in the last number of the Journal (p. 666). 
Sir Joseph was born on October 31st, 1828 (not 
1838), and he was therefore in his eighty-sixth 
year, but had not attained the age of eighty-six. 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


PROCEEDINGS OF THE SOCIETY. 


ANNUAL GENERAL MEETING. 


The one-hundred-and-sixtieth Annual General 
Meeting for receiving the Report of the Council, 
and the Treasurers’ Statement of Receipts and 
Payments during the past year, and also for the 
Election of Officers and New Members, was held 
in accordance with the By-laws on Wednesday 
last, June 24th, at 4 p.m., COLONEL Sir THOMAS 
H. Houpicu, R.E., K.C.M.G., K.C.LE., C.B., 
D.Sc., Chairman of the Council, in the chair. 


Tue Secretary read the notice convening 
the meeting, and the Minutes of the last 
Annual Meeting. 


The following candidates were proposed, 
balloted for, and duly elected members of the 
Society :— 

Bendahara, His Highness Tungku, Kota Bharu, 

Kelantan, Malay States. 

Brazier, John J., Hast-hill, Bournemouth. 
Das, Thakur, Dandote, via Khewra, District Jhelum, 

Punjab, India. 

Ellis, Reginald, Telephone Buildings, Horne-street, 

Fort, Bombay, India. 

Eves, Graves William, B.A., M.Inst.C.E., Kur- 
duvadi, Deccan, India. 

Fealy, David, 80, Hunter-street, Sydney, Australia. 

Flatt, W. D., Lake Hurst Villa, Port Nelson, 

Ontario, Canada. 

Ford, Letitia, Newington State Hospital, Sydney, 

Australia. 

Gomes, Joaquim Casimiro, M.D., M.S., West Indian 

Club, 4, Whitehall-court, S.W. 

Greaves, R. Hathorn, M.Inst.M.M., Villa Privat, 

Gezira, Cairo, Egypt. 

Hawkins, Arthur Bertram, The Assam Oil Com- 
pany, Limited, Digboi, Upper Assam, India. 

Heath, Mrs. Harriet, 23, Sloane-gardens, S.W. 

Iyer, H. Ananthasubramania, 21-22, Subadral- 
street, Mount-road, Madras, India. 

King, Merton, British Residency, Vila, 

Hebrides. 


New 


Lal, P. Chiranji, Government Engineering College, 
Rasul P.O., Gujrat District, Punjab, India. 


Lallubhai, Surajmal, 14, Mogul-street, Rangoon, 
Burma. 


McGiffert, John Rutherford, Clyde Iron Works, 
Duluth, Minnesota, U.S.A. 


Middenway, Arthur, Suva, Fiji. 

Millward, Russell Hastings, Hotel Ansonia, New 
York City, U.S.A. 

Moorhouse, Frederick L., 
Huddersfield. 


O’Brien-Butler, Pierce Essex, British Consulate- 
General, Mukden, China; and 29, Clarence 
Gate-gardens, N.W. 

Quartey, Robert E., Emmanuel House, Victoria- 
borg, Accra, West Africa. 

Rahman, Shaikh Abdur, L.M.S., British Consulate, 
Jeddah, Arabia. 


Roy, P. C., 159/1, Bowbazar-street, Calcutta, 
India. 


Sellick, Walter, Box 298, Bulawayo, Rhodesia, 
Africa. 

Silva, A. Richard, Messrs. Walker & Adams, 
AA.R.1.B.A., Victoria Arcade, Colombo, Ceylon. 


Sutton, Martin H. F., F.L.S., Erlegh Park, 
Reading. 


37, Grasmere-road, 


Trumper, Jessie Smith, M.D., 32, Allandale-avenue, 
Hast Cleveland, Ohjo, U.S.A. 


THE CHAIRMAN appointed Mr. A. Aronson 
and Mr. H. B. Wheatley, D.C.L., F.S.A., 
scrutineers, and declared the ballot open. 


THE SECRETARY then read the following— 


REPORT OF COUNCIL. 


I.—ORDINABY MEETINGS. 


The one-hundred-and-sixtieth session of the 
Society was opened on November 19th last by 
an Address from Sir Thomas Holdich, the 
Chairman of the Council. After some intro- 
ductory femarks as to the past and present work 
of the Society, the Chairman went on to the 
special discussion of a subject on which he is an 
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acknowledged authority—namely, accuracy in 
the manufacture of the smaller class of scientific 
instruments, especially those used for the pur- 
pose of surveying and geographical research. 
An interesting account was. given of recent 
improvements in these instruments, and the 
results in the field of practical geography 
which had been ‘attained by their use were 
indicated. 


- The first meeting after the opening meeting - 


was devoted to a paper by Dr. Chalmers Mitchell, 
the well-known Secretary of the Zoological 
Society, on the subject of Zoological Gardens. 
In the first part of his paper Dr. Mitchell dis- 
cussed the conditions uhder which animals can 
best be kept in captivity ; and in the latter part 
of the paper he went on to describe the altera- 
tions, actual and contemplated, in the London 
Zoological Gardens which had been suggested 
by the experience of the principles he had laid 
down. Many of these alterations—the objects of 
which were in the first place to provide a means 
of exhibiting the animals under attractive con- 
ditions, and, in the second, to secure more 
healthful arrangements for wild animals in 
confinement—have by now been completed, 
and the public are able to judge of the results 
for themselves. 

In the year 1860 Mr. Eugene Rimmel read a 
paper before this Society, which afforded at the 
time of its publication the best extant history 
of Perfumery, and has since supplied material 
for most that has been written on the subject. 
In the paper which Mr. John C. Umney read at 
the first meeting in December, the subject was 
brought down to date, and the progress which 
has been made during the half century which 
has elapsed since Mr. Rimmel read his paper 
was adequately described. 

The paper at the follewing meeting which 
Mr. T. Thorne Baker read on “ Applications of 
Electricity to Agriculture and Life,” attracted 
a great deal of public attention, because of 
the somewhat daring speculations made by the 
author as to the effect upon poultry of the electri- 
fication of the houses in which chickens were 
raised. It is hardly necessary to say that the 
results carefully recorded by Mr. Thorne Baker 
lost nothing in their publication by the daily and 
_weekly press. Much has yet to be done before 
the promises held out can be confirmed, but 
it may at all events be affirmed that no doubt 


whatever has been thrown upon the Sratomentg: 


actually made in the paper. 
At the last meeting before Christmas Mr. 
Arthur Fell, M.P., gave a clear and interesting 
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‘account of the proposals which have lately been 
again brought up for the construction of a 


tunnel under the Straits of Dover. It was 
about thirty-five years ago when the first 
experimental attempt to construct a Channel 
tunnel was made, after careful investigations 
had been carried out into the geological condi- 
tions of the sea-bed. Mr. Fell naturally devoted 
a considerable part of his paper to the con- 
sideration of the objections first raised against 
the tunnel, and now again put forward 
when the project is revived. The present 
scheme differs in many details from the 
proposals of thirty-five years ago, but it is 
nevertheless based on the inquiries and the 
researches then made. Later.on in the session 
a second paper on the tunnel by Mr. J. Clarke 
Hawkshaw was brought before the Society, and 
a full account was provided of the work origi- 
nally done by Sir John Hawkshaw and his 
colleagues, work on which the present scheme 
is based. It was a valuable contribution to the 
history of the project, and possessed a special 
interest as showing how much labour had been 
expended on the investigations carried on by 
that eminent engineer. It does not appear that 
any active progress has been made since the 


reading of Mr. Fell’s paper in December last, 


but the promoters are still at work on their 
advocacy of the tunnel. 

At the first meeting after Christmas Mr. W. S. 
Rogers read an interesting paper on Posters, 
and illustrated it, as far as the limited space at 
the disposal of the Society permitted, by a col- 
lection of typical examples of modern posters, 
French, German, and English. Special attention 
was drawn to the very great improvement which 
has been seen of recent years in the artistic 
qualities of the advertisements with which our 
walls are covered, and the claim was put forward, 
not entirely without good grounds, that the col- 
lections of posters now seen on our hoardings 
might fairly be considered as the poor man’s 
picture gallery: 

Two other papers dealing with the production 
of coloured pictures were read during the session. 
One was by Mr. Edward F. Strange, of the 
Victoria and Albert Museum, on Japanese 
Colour-prints. The Museum has lately acquired 
a fine collection of such prints, and Mr. Strange 
has made a special study of the manner of their 
production. They are from wood-blocks, and are 
perhaps the more interesting on that account, 
because the art of wood-engraving is not so 
much moribund in this country as dead. The 
interest of the meeting was much increased by 
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the fact. that His Excellency the Japanese 
Ambassador presided over it, and made some 
very instructive remarks in introducing the 
reader of the paper. A few weeks later the 
whole subject of the History of Colour-printing 
was adequately treated by Mr. R. A. Peddie, 
the Librarian of the St. Bride Foundation Insti- 
tute, who has devoted himself for some time to 
the subject, and gave h's audience the benefit, 
in a condensed form, of the ample amount of 
information which he has acquired. 

Two papers were read during the session on 


questions relating to Motoring. Tne first was > 


a very important contribution by Dr. W. R. 
Ormandy on “‘ Motor Fuels, with special reference 
- to Alcohol.” The question of motor-fuel has 
more than once been discussed before the 
Society, notably in Professor Lewes’s Cantor 
Loctures on Liquid Fuel. As the chairman of 
the meeting, Sir Boverton Redwood, remarked : 
“The growth in consumption of motor spirit 
is SO enormous, So startlingly rapid, all over the 
civilised world, that it is evident sooner or later 
some adjunct to this source of power must be 
provided.” Many competent authorities have 
come to the conclusion, which Sir Boverton 
Redwood also approved, that the use of aleohol 
affords the most promising solution of the 
problem. The question is one of pressing and 
immediate importance, and Dr. Ormandy’s 
paper was certainly one of the most valuable 
contributions to its discussion that has yet been 
made. Later on in the session an interesting 
paper was read by Mr. A. Ludlow Clayden on 
“ Inexpensive Motoring.” It is admitted that 
American manufacturers are considerably ahead 
of makers of motor-cars in this country, so far 
as relates to the provision of a car at once cheap 
and efficient. Experience has. shown, both in the 
United States and in this country, that there is 
an enormous demand for an effective motor-car 
which can be provided at a price a good deal less 
than that which is ordinarily charged over here 
for a good motor, and there can be very little 
doubt that before long such a car ought to be, 
and indeed will be, available. 
| Mr. A. J. Wallis-Tayler, in his useful paper on 
‘¢ The Preservation of Wood,” gave what may be 
considered as a reasonably exhaustive account 
of the various methods which have been em- 
ployed for this purpose, and his paper will 
certainly be for the present, and probably for a 
considerable time to come, a valuable source of 
reference on the subject. s 
For well over a hundred years the Society has 
dealt with the rural housing question. It was 
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in 1799 that the Society first offered gold medals 
for the building of cottages with suitable allot- 
ments, and similar offers have been made from 
time to time up to quite recent years. The latest 
contribution on the subject was provided by 
Mr. T. Brice Filipe, in his paper on “ The Rural 
Housing Question.” ` 

The present condition of affairs in the Balkan 
Peninsula was described in a bright and attrac- 
tive paper by Mr. H. Charles Woods, whose 
recent travels in the country enabled him to 
supply to a large and attentive audience the 
latest information on the subject. 

For some time past Professor W. B. Bottomley 
has been. working at the difficult question of 
increasing the fertility of the soil by encouraging 
the growth in it of the nitrogen-fixing bacteria, 
whose presence in sufficient amounts has been 
shown to be one òf the essential factors in 
the fertility of the soil. The practical results 
of Professor Bottomley’s investigations have 
led him to propose the addition of bacterised 
peat to the soil, and his experiments, though 
they can hardly be considered as yet to be com- , 
plete, certainly appear in the opinion of those 
most competent to judge to be extremely pro- 
m‘sing, as they are distinctly novel. 

A different side of the results of bacteriological 
investigation was treated by Dr. E. Halford 
Ross, in his paper on “ Hou:e-flies and Disease.” 
There is not much doubt that one of the most 
striking scientific results of recent times has 
been the discovery of the transmission of dis- 
eases, malarial and other, through the agency 
of insects. W.thout dwelling on this great 
subject, it is perm’ssible to refer to it, since 
these wider investigations have led to the 
not unexpected discovery that one of the 
best known of common insects—the ordinary 
house fly—is a strenuous distributor of various 
diseases, not because of any capacity he has 
for developing within himself the germs of such 
diseases and communicating them in conse- 
quence of his blood-sucking propensities, but 
merely from his abominable habit of attaching 
to himself all sorts of impurities, which he im- 
partially distributes upon the food of mankind. 
It may safely be said that one of the most recent. 
of sanitary developments is the campaign against 
what was once regarded as a perfectly harmless, 
if irritating, insect. 


Sir Charles Waldstein, whose interesting 


course of Cantor lectures on “'The Relation of 


Industry to Art ” is referred to in another part 
of this report, supplemented this course, and 
added what he had not found room to include 
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in his lectures—a brilliant paper on “ Fashion 
in Art and Industry.” 

The last paper read before the Easter recess 
was on Sarawak, by Lady Brooke, the Ranee of 
Sarawak. In it she gave an interesting account 
of her experiences in that State. 

+ The first meeting after Easter was devoted to 
a lecture by Sir Sidney Lee, given under the 
Aldred Trust, on Shakespeare’s Life and Work. 
Reference to thts will be found on another page. 

At the following meeting Mr. Reginald Enock, 
to whom the Society is previously indebted for 
valuable papers on “‘The Resources of the 
Peruvian Andes” and on “Imperial Colonial 
Development,” started a general discussion on 
the “ Need for a Better Organisation of Economic 
and Industrial Resources,” to which Lord Milner, 
who was in the chair, contributed some interest - 
ing and suggestive remarks, 

Mr. J. A. Knowles’s paper on the Technique 
of Mediæval] Glass Painting contained a great 
deal of interesting archeological information, 
and was not lacking in suggestions which will 
be of value to the modern worker. Recent 
analyses of old glass, especially those made by 
Mr. Noél Heaton, have thrown a good deal of 
_ light on the subject, and have explained some 
points that were unintelligible in the works of 
Theophilus and other old writers. Mr. Knowles, 
as a practical glassworker, was able to speak 
with authority on the results of his investigations 
into the history of old glass painting. 

The paper which concluded the session, by 
Mr. J. Clarke Hawkshaw, on “The Early History 
of the Channel Tunnel,” has already been 
mentioned. 


II.—InDIAN SECTION. 


X 
As usual, six papers were read before the 
Indian Section. Four of the number were contri- 
buted by past or present officers of those great 


services to which for so many years the Society . 


has been indebted for a very large proportion 
of its Indian papers—Sir James M.- Douie, 
K.C.S.I., formerly Financial Commissioner of 
the Punjab ; Mr. Edward A. Gait, C.S.L, C.LE., 
Member of Council, Bihar and Orissa, and late 
Census Commitsioner ; Lieutenant-Colonel Percy 
Molesworth Sykes, C.M.G, C.I.E., Indian 
Foreign Department; and Colonel 'T. Holbein 
Hendley, C.I.E., I.M.S. (retd.). . One of the 
remaining papers was by Mrs. Patrick Villiers- 
Stuart, author of “‘ Gardens of the Great 
Mughals”; and the other by Mr. George C. 
Buchanan, C.I.E., Chairman of the Rangoon 
Port Trust. 
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The wife of a military officer, Mrs. Villiers- 
Stuart lived for some time in Northern India, 
and her charming paper on “Indian Water 
Gardens ” was the outcome of eighteen months’ 
earnest study of the subject in its artistic, 
symbolical and practical aspects. An en- 
thusiastic admirer of the old Indian baghs, . 
still to be seen in perfection in Kashmir, she 
contrasted their splendours with the rather 
incongruous “mid-Victorian landscape parks ” 
of Central and Upper India. In pleading for 
adaptation to the earlier style she referred to 
the possibilities of Delhi, and, while disclaiming 
any desire for a pseudc-Mughal revival in the 
ancient capital of India, eloquently advocated 
the creation there of a great garden combining 
imaginative reproductions of the past with 
the modern wealth of flowers, and forming a 
common meeting-ground for the various races 
of the Indian Empire. In the discussion, the 
Mirza Abbas “Ali Baig expressed the opinion 
that Mrs. Villiers-Stuart’s proposal with regard 
to Delhi is not only desirable but realisable, and 
her views generally met with much support. 
Ever since the formation of the Section, 
nearly fifty years ago, the Society has paid 
special attention to irrigation, and endeavoured 
to keep its members fully informed of the 
wonderful progress made, particularly in the 
Upper Provinces of India. The admirable 
paper read by Sir James Douie dealt with what 
he described as the principal achievement of 
the Punjab Government in the past quarter of a 
century—viz., the colonisation of a vast arid 
tract, part of the desert extending from the 
Western Sahara to Manchuria. The region 
referred to has an area of four million acres, of 
which 22 million acres have been colonised 
already, land previously untouched by the 
plough now supporting in prosperity large and 
growing communities. Throughout the whole 
of the Lyallpur district, to mention one instance, 
there were in 1891 merely a few thousand people; 
at the present time the population is between 
800,000 and 900,000. Flourishing towns have 
sprung up on all sides, and the country is well 
served by railways. One of the best features 
of the Punjab “canal colonies” is a system 
of granting substantial plots of land to meri- 
torious native officers of the Indian army. His 
Majesty’s Indian orderlies, accompanied by Major 
P. E. Ricketts, officer in charge, were amongst 
those who listened to the paper, and the hope 
was expressed that on their retirement some 
of them may become recipients of the coveted 
grants. A distinguished irrigation engineer, 
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Mr. Beresford, presided, and a valuable contri- 
bution to the discussion was made by the 
ex-Lieutenant-Governor of the Punjab, Sir 
Louis W. Dane. 

When Mr. Gait’s original paper on the Indian 
Census was read, scarcely a year had elapsed 
since the census was taken ; the compilation of 
the figures had not been completed, and the 
provincial census reports had not reached him. 
His treatment of the subject was thus necessarily 
confined to the broader aspects of the statistics, 
and did not extend to the more complicated 
tables relating to caste and occupation, which 
formed the principal theme of the excellent 
supplementary paper read by him on his arrival 
from India a few weeks ago. With reference 
to occupation, it has been found in India, as 
in other countries, that accurate information 
. regarding large industries cannot be procured 
by the machinery of the general census. The 
plan of issuing special schedules for industrial 
concerns in which not less than twenty persons 
are employed was adopted in India in 1911 for 
the first time. The full value of the return will 
not be apparent until next census, when it will 
be possible to gauge the rate at which the much- 
needed industrial development of India is pro- 
gressing. Another interesting point referred to 
in the paper is the effect of modern industrial 
conditions on “caste occupations.” Mr. Gait 
pointed out that, on the whole, agriculture is 
responsible more than any pursuit for “ drawing 
people away from their hereditary callings.” 
Sir Athelstane Baines, who, as Census Com- 
missioner in 1891, helped to lay the foundations 
on which his successors have since so suc- 
cessfully built, presided, and made some 
suggestive observations which, as Mr. Gait 
said, will no doubt bear fruit when the next 
census report comes to be written. 

Colonel Sykes’s attractive paper on Khorasan 
gave a great deal of useful information, geo- 
graphical, historical and economic, about one 
of the most important provinces of a country 
with which he has been intimately connected 
for twenty years, and on which he is admittedly 
the first living authority. Interesting com- 
ments on the paper were made by the chair- 
man of the meeting, Lord Newton, who has 
travelled in Persia lately; his Excellency the 
Persian Minister, who paid a high tribute to 
Colonel Sykes for his exceptional services to the 
“ Land of the Lion and the Sun ”; Sir Mortimer 
Durand (formerly British Minister at Teheran) ; 
Sir Thomas H. Holdich, and Sir M. M 
Bhownaggree, the last-named expressing the 
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indebtedness of the Parsi community in India 
to Colonel Sykes for his exertions on behalf of 
their much-to-be-pitied co-religionists in Persia. 

In his important paper on Rangoon Mr. 
Buchanan sketched the history of a city and 
port which in rapidity of development and 
soundness of trade, he submitted, can com- 
pare favourably with any of the cities of the 
New World. His survey included a lucid de- 
scription of the scheme designed and carried out 
by him for the protection of the port from long- 
continued erosion—the construction of a massive 
“training wall’? about two miles long. The 
estimated cost of this well-conceived under- 
taking was a million sterling, and the estimated 
date for its completion December, 1915. The 
actual cost proved to be £920,000, and the work 
was finished a year and nine months before the 
anticipated time. The story of Mr. Buchanan’s 
achievement was completed by the chairman 
(Lord Inchcape) and Sir H. Thirkell White, 
who informed the meeting that Mr. Buchanan, 
“ without very much sympathy from engineers 
or laymen,” had saved the third largest port in 
India from destruction and made the Rangoon 
River “‘ one of the best in the Hast.” 


The paper of Colonel Hendley dealt very ably 
with Indian museums, and was also connected 
with the recent celebration of the centenary of 
the Imperial Indian Museum in Calcutta. He 
began by discussing what is meant by the term 
“ Museum,” pointing out that to the masses in 
India it merely conveys the idea of “a house of 
wonders.” He then gave a history and de- 
scription of all the more important museums in 
British India and in the Native States, the 
architecture of which, to judge from the pictures 
shown on the screen, compares very favourably 
with that of similar institutions at home. The part 
taken by India in exhibitions was also referred 
to, and in conclusion Colonel Hendley urgently 
appealed for the establishment in the capital of 
the British Empire of a “ great Indian Museum,” 
This appeal was supported by Lord Reay and 
others, and opposed by Sir George Birdwood. 


ILI.—COLONIAL SECTION. 


For half a century or more Canadian statesmen 
have dreamt of a navigable passage, large 
enough for ocean-going steamers, from the 
St. Lawrence to the Great Lakes via Montreal, 
Ottawa and Mattawa.. The route has been 
thoroughly surveyed, all the engineers consulted 
have reported in its favour, and only four years 
ago the then Prime Minister, Sir Wilfrid Laurier, 
pledged his Government to enter upon the 
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work directly the finances of the country per- 
mitted. In England, however, hardly anything 
was known of the scheme previous to the paper 
of Sir Robert W. Perks, read at the open- 
ing meeting of the Section on February 3rd. 
Georgian Bay, from which the contemplated 
channel is named, is one of the arms of Lake 
Huron, and the canal would start at Bout de 
VIsle, a few miles below Montreal, utilising for 
the greater part of the way—449 m‘les—a chain 
of lakes and rivers. Tere will be twenty-three 
locks, each 300 ft. wide, and the cost of the 
undertaking is expected to be £30,000,000, or, 
according to another estimate, £24,000,000. 
Amongst the more immediate advantages 
claimed for the Georgian Bay Canal are that 
it will pass entirely through British territory, 
and therefore raise no international dispute ; 
that it will afford the shortest and most direct 
communication between the home ports and 
the grain ports of Canada, as well as the ports 
of Chicago and Milwaukee; that it will convert 
the valleys of the Ottawa and Mattawa Rivers 
into a vast industrial centre; and that it will 
make Montreal one of the greatest cities on 
the continent of America. Sir Robert Perks, 
having been unfortunately prevented by 
sudden domestic affi ction from attending the 
meeting, the discussion on his admirable paper 
took place later in the session, and was very 
sympathetic. Indeed, there seemed to be a 
consensus of opinion that the project is not only 
quite feasible but absolutely necessary for the 
proper development of the material resources of 
the Dominion, the speakers including Dr. G. R. 
Parkin and other representative Canadians. 
Lord Blyth (Chairman of the Section), who 
‘presided on both occasions, announced that he 
had had a conversation on the subject with 
Lord Bryce, who said he regarded the canal as 
“ of vital importance to the future of Canada.” 


Tne comprehensive survey of the Empire’s 
multifarious oil resources given,.by Dr. F. Mollwo 
Perkin forms an extremely valuable addition to 
the series of Colonial Section papers dealing with 
the staple products of ‘our oversea possessions. 
He treated the almost overwhelming subject 
under the following headings: (1) mineral oil 
including the home production from shale ; 
(2) coal tar and similar oil; (3) vegetable oil ; 
(4) animal and fish oil. Although the actual 
output of mineral oil in “ Greater Britain” was 
_ shown to be strikingly small compared with 
ex'sting and prospective requirements and with 
the richnecs of some foreign sources of supply, 
he thinks it “quite possible” that in our 
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immense Empire larger quantities may yet be 
discovered. But if the Empire is, as far as we 
know at present, utterly deficient in mineral oil, 
it abounds in vast tracts of soil suited to the 
cultivation of trees and plants bearing oil-seed, 
tracts of which, as Dr, Perkin indicated, only a 
minor portion has been hitherto exploited. In, 
the useful discussion that followed, the chairman 
(Sir Charles Bedford) emphasised the need of a 
special bureau for the co-ordination and dissemi- 
nation of facts such as those so ably marshalled 
by Dr. Perkin, and it was also suggested that 
the Admiralty should do as much as possible to 
encourage the util’sation of the large reserves of 
shale in these isles. 


In an elaborate paper on “ Tne Administration 
of Imperial Telegraphs,’” Mr. Charles Bright 
pleaded for extended facilities and the creation 
of a board of control containing representatives 
of various Government departments and of the 
Dominions. He submitted that by means of a 
central body uniformity and general agreement 
in policy and administration regarding our inter- 
Imperial cable and wireless telegraphy can be 
assured. He specially commended his plea to 
the notice of the forthcoming Imperial Con- 
ference, and hoped that the subject would be 
placed on the agenda of the Conference. If 
only that emerged from his paper its main 
purpose, he said, would have been served. The 
High Commissioner for Australia (Sir George H. 
Reid) presided, 


TY.—Cantor LECTURES. 


Four courses of Cantor lectures were given 
during the past Session. The first of these was 
by Professor E. G. Coker, Professor of Mechanical 
Engineering at the City and Guilds of London 
Technical College, Finsbury, on the Measurement 
of Stresses. The first two of the three lectures 
of which the course was composed were devoted 
to mechanical and electrical measurements. The 
third was of special interest, because it dealt 
entirely with the ingenious method which 
Professor Coker has devised for the measurement 
of stresses by optical means. It is well known 
that glass and many other transparent bodies 
subjected to stress are capable of doubly refract- 
ing light passing through them. Professor Coker 
applies this principle to the measurement of 
stresses by making models of beams, or other 
structures, in a transparent material, such as 
celluloid, subjecting the models to strain, and 
examining them while under strain by means of 
polarised light. The application of the method 
was shown by projecting on a screen the image 
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of various models treated as above deccribed, 
when the amount of stress was indicated either 
by the existence of a dark band, or by bands of 
various colours, each corresponding to a known 
degree of tension or compression. This very 
ingenious and beautiful method, inadequately 
described above, is now being employed in the 
theoretical and practical investigation of strains, 
and it is certain that a great deal of fresh 
information on the subject will be obtained by 
its use, 


The second course was by Sir Charles 
Waldstein, and dealt with “The Relation of 
Industry to Art”—a large and important 
subject, which was brilliantly treated by the 
lecturer in three lectures, as well as in the paper 
previously referred to, which was practically a 
fourth supplementary lecture. Sir Charles 
showed how the development of Industrial Art 
was directly dependent upon the development of 
taste as regards pure Art, and claimed that such 
development_‘was now hindered rather than 
fostered by the% State. He went on to give 
instances of the lack of State encouragement, 
and suggestions for the amendment of existing 
conditions; while in his final lecture he laid 
stress upon the importance of adequate State- 
aided art training, pointed out the deficiency of 
present methods, and suggested means of reform. 

The third course of lectures was by Mr. Joseph 
Pennell, and his subject was “ Artistic Litho- 
graphy.” It consisted of three lectures, the 
first being devoted to the early history of litho- 
graphy, the second to its more recent revival, 
and the third to the practice of lithography 
at the present time. In this lecture an 
actual demonstration of lithographic printing 
on a hand-press was given. The lectures were 
illustrated with a fine collection of p:ctures, the 
work of the lecturer and others. It is a little 
remarkable that of all the methods of artistic 
expression in black and white, lithography almost 
alone seems to have withstood the attack of 
photographic methods. Wood-cutting on the 
other hand has been destroyed by photography, 
and the same may be said of line-engraving. 
Etching and lithography alone survive, both no 
doubt becauce they are available for individual 
expression as well as for mere reproduction. 

The fourth course of lectures was by Mr. 
William Burton, his subject being “ Some Recent 
_ Developments in the Ceramic Industry ’’—a title 
which sufficiently indicates the scope of his three 
lectures. The first dealt with modern develop- 
ments in casting pottery. The second was 
devoted to recent methods of tile-mek’ng. A 
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special point of interest about this lecture was 
that it was really an account of the elaboration 
and development of an invention which was 
brought before the Society in 1843, when 
Mr. Blashfield, who was then associated with 
the firm of Mintons, read a paper upon Prosser’s 
process for making ‘‘ Bricks, Tiles and Tesseræ.” 
This method, deccribed so long ago, of squeezing 
dry dust in dies to produce first buttons and 
afterwards tiles and other articles, is precisely 
the method which has recently been very largely 
developed. Mr. Burton’s third lecture described 
recent methods of firing pottery, and the new 
kilns for continuous work which have of late 
years been largely brought into use in this 
country and elsewhere. 


V.—HOWARD LECTURES. 


A course of lectures under the Howard Trust 
was given by Dr. W. A. Bone, Professor of 
Chemical Technology of the Imperial College of 
Science and ‘Technology, the subject being 
“ Surface Combustion.” An interesting point 
about this course of lectures was that Professor 
Bone’s researches dealt with the development 
and practical application of a phenomenon first 
described by Thomas Fletcher in 1880 and: 
referred to in a paper which he read here in 
1884. Fletcher’s name is well known as that of 
a pioneer in the practical application of gas 
heating; but when he first drew attention to 
the phenomenon which he termed flameless com- 
bustion, his ideas were discredited by experts, 
and were regarded as purely fanciful. It has, 
however, been shown that so far from being. 
fanciful, the phenomena of flameless incandescent 
surface combustion are of great practical import - 
ance, and Professor Bone’s researches mark @ 
distinct advance on methods available for gas 
heating, not only for domestic purposes but for 
practical industrial application. He has shown 
that there is very great economy in what he 
terms diaphragm heating, that is to say, the 
use of a porous diaphragm of refractory material, 
forming one side of a chamber into which gas 
and atmospheric air in suitable proportions are 
admitted under pressure, when it is found that, 
as soon as sufficient heat has been raised by- 
combustion in the ordinary manner, the flame 
on the outside of the diaphragm dies away 
and a brilliantly incandescing surface is - 
produced, -which is available for the firing 
of crucible, muffle, annealing, and forging. 
furnaces, as well as for other purpoces, in a- 
more economical manner than by the usual 
methods of firing. Professor Bone illustrated his 
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lectures by a brilliant series of experiments, and 
this he was enabled to do by the kindness of 
the Gas Light and Coke Company, who supplied 
various apparatus, including an air-compressor 
by Messrs. Keith & Blackman, and by the 
courtesy of the Bonecourt Surface Combustion 
Co., who also lent some of the necessary appli- 
ances, so that the phenomena were fully 
illustrated on a practical scale. 


VI.—ALDRED LECTURE. 


The establishment by the Council of the 
Aldred Lecture out of the funds bequeathed to 
the Society by Dr. George William Aldred, in 
1868, has proved very successful. The series 
was started in 1908, when the first lecture under 
the Trust was delivered by Sir William Ramsay, 
his subject being “A Radio-Active Gas,” In 
1909 Professor Arthur Dendy gave the Society a 
lecture on the Principles of Heredity, and in 
1910 Professor H. H. Turner lectured upon 
Halley’s Comet. 

As the terms of the bequest include literature 
as well as science, it was determined that the 
next Aldred Lecture should be on a literary 
subject, and the Council felt that they could not 
do better than invite Sir Sidney Lee, our best 
living authority on Shakespearean history, to 
give the Society a lecture on our greatest writer. 
The lecture was delivered appropriately enough 
on April 22nd, the day before the three-hundred- 
and-fiftieth anniversary of Shakespeare’s birth. 
The title of the lecture was “ Shakespeare’s 
Life and Work,” and the principal points on 
which the lecturer dwelt may be said to have 
been—Shakespeare in London, Shakespeare in 
Stratford, and the estimation of Shakespeare 
‘by his contemporaries. The lecture was 
thoroughly well appreciated, and was a brilliant 
addition to recent Shakespearean literature, 

The series will be continued at intervals as 
thé funds permit. Tne amount of the Treust 
is not sufficient to provide a fee for an annual 
lecture. 

VII.—Coss LECTURES. 


In the year 1901, after the death of Mr. B. 
Francis Cobb, who had served on the Council 
in various capacities since the year 1875, a 
fund was subscribed for the benefit of his widow, 
who was left in rather poor circumstances. It 
was arranged that at the death of Mrs. Cobb 
the portion of this fund which had been given by 
Members of the Society, or collected by its 
Secretary, should be returned to the Society of 
Arts to be dealt with as the Council might 
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decide. Tne amounts contributed by members 
of Lloyd’s were in like manner to be passed on 
to Lloyd’s Benevolent Fund. Mrs. Cobb died 
in March 1909, and the Trustees of the Fund 
handed to the Society’s treasurers the amount 
of £248 17s. 4d., the proportion realised from 
the sale of the securities in which the money 
had been invested. 

Tne Council, after careful consideration, 
decided that the money should be employed to 
establish a permanent memorial to Mr. Cobb, 
and that for the present it should be devoted 
to the establishment of an occasional lecture, or 
courses of lectures. Sufficient funds for the 
purpose having accumulated, arrangements were 
made for the delivery of a course of Cobb 
Lectures this session, and at the request of the 
Council Mr. H. Plunkett Greene undertook to 
deliver a course of three lectures on “ 'The 
Singing of Songs.” Mr. Greene is not only an 
accomplished and popular vocalist, but he is 
recognised as an authority on the proper inter- 
pretation of music. The subject is one not very 
easy to make clear to a general audience, but 
the manner in which Mr. Greene expounded his 
principles, illustrating them by the singing of a 
selected number of songs, both old and new, 
fascinated and delighted the numerous assembly 
of members and their friends who had gathered 
to hear him. 


VITI.—JvuvENILE LECTURES. 


Tne subject for the usual course of Juvenile 
Lectures, delivered during the Christmas recess, 
was “ Electric Vibrations and Wireless Tele- 
graphy,” and the lecturer was Mr. R. P. 
Howgrave-Graham, Demonstrator in Applied 
Physics at the City and Guilds of London 
Technical College. The course consisted of two 
lectures, which were illustrated by a most 
complete and brilliant series of experiments 
dealing with the theory and practice of Wireless 
Telegraphy. In his first lecture Mr. Howgrave- 
Graham, after dealing generally with the 
phenomena of vibration, went on to describe the 
methods for the production of electrical vibra- 
tions of high rapidity, and showed a series of 
experiments with currents ranging from about 
200,000 to 400,000 vibrations per second. The 
harmless effect of such currents on the human 
body was demonstrated by passing the whole 
of the current lighting a 100 volt eight-candle- 
power lamp through children, who joined 
hands with the lecturer, while their power 
was shown by lighting a lamp across a space 
of two or three feet, without connecting 
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wires, The first lecture concluded with an ex- 
planation of the method of tuning in wireless 
telegraphy. 

In the second lecture Mr. Howgrave-Graham 
dealt specially with wireless telegraphy, from 
the early work of Clerk-Maxwell in 1867, the 
discoveries of Hertz in 1888, the experiments of 
Sir Oliver Lodge and others, down to the latest 
developments of aerial telegraphy. A specially 
interesting feature ‘of the lecture was the 
exhibition of Mr. S. G. Brown’s loud-speaking 
telephone, which was employed to repeat 
a message from a member of the audience 
telephoned to a distant station, and trans- 
mitted back by wireless. The lecture concluded 
with a series of singularly brilliant experiments 
with discharges at some hundreds of thousands 
of volts and at a frequency of about 400,000 
vibrations per second. Tne lectures were well 
appreciated by large and enthusiastic audiences. 


IX.—ALBERT MEDAL. 


The Albert Medal of the Society for the 
current year has been awarded by the Council, 
with the approval of His Royal Highness the 
President, to Chevalier Guglielmo Marconi, 
D.Sc., LL.D., for his services in the develop- 
ment and practical application of wireless 
telegraphy. 

Mr. Marconi commenced his researches in 
1895, and in 1896 he took out his first patent 
for wireless telegraphy by the use of electric 
waves, From that date up to the present 
time he has devoted himself earnestly to the 
perfection of the system he initiated. His 
earliest experiments in England were made in 
co-operation with the late Sir William Preece, 
and their success led to further developments, 
until by 1897 the distance at which wireless 
signals could be received was extended to some 
thirty-four miles. Year by year the distances 
extended and the applications increased. By 
the first year of the century many ships were 
equipped with wireless apparatus, and telegraphic 
communication was established between points 
250 miles apart. The extension which has since 
been taking place is well known, and the value 
of the system has been tested by regular use on 
board ship, alike in the naval and the merchant 
service, while its use in the case of disasters at 
sea has been shown on numerous occasions, 
of which the wreck of the “Titanic” was the 
greatest, and that of the “Empress of India”’ 
the most recent. Tne growth of wireless 
telegraphy has been aided by numerous 
inventors, many of whom were working at 
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the investigation: and utilisation of Hertzian 
waves even before Mr. Marconi, 

The Council feel that the award of the Albert 
Medal to one who has doneso much in promoting 
communication between ships a+ sea, and thereby 
adding to the safety of marine communication 
and the preservation of human life, will be 
generally appreciated and approved. 


X.—MEDALS. 


The Council have awarded the Society’s Silver 
Medal to the following readers of papers during 
the Session 1913-14, 


At the Ordinary Meetings :— 


P. CHALMERS MITCHELL, M.A., D.Sc., F.R.S., 
Secretary to the Zoological Society of London, 
“ Zoological Gardens.” 

JOHN CHARLES UmNey, F.C.S., ‘ Perfumery.” 

ARTHUR FELL, M.P., “The Channel Tunnel.” 

W. S. RocERs, “The Modern Poster: its Essen- 
tials and Significance ” 

Epwarp F. STRANGE, R.E. (Hon.), “ Japanese 
Colour-prints.” 

WILLIAM REGINALD OrmaNnpy, D.Sc., F.C.S., 
M.1.Automobile Eng., ‘‘ Motor Fuels, with special 
reference to Alcohol.” 

R. A. PEDDIE, ‘‘ The History of Colour Printing.” 

E. HALFORD Ross, M.R.C.S., ‘‘ House-flies and 
Disease.” 

JOHN CLARKE HawxsHaw, M.A., M.Inst.C.E., 
‘‘ The Early History of the Channel Tunnel.” 


In the Indian Sectton :— 


COLONEL T. Hotpern HEeNDLEY, C.I.E., “ Indian 
Museums: a Centenary Retrospect.” 

Mrs. PATRICK VILLIERS-StuaRt, ‘‘ Indian Water 
Gardens.” 

Grorce C. BucHanan, C.I.E., M.Inst.C.E., 
Chairman of the Rangoon Port Trust, “The Port 
and City of Rangoon.” 

Sir James M. Dovre, K.C.S.1., “The Punjab 
Canal Colonies.”’ 


In the Colonial Section :— 


Sır Rospert WILLIAM PERKS, Bart., Assoc.Inst. 
C.E., “The Montreal, Ottawa, and Georgian Bay 
Canal.” 


Of recent years it has been the practice that 
no medals should be awarded to readers of 
papers who had previously received medals 
from the Society. Acting on this rule the 
Council were precluded from considering the 
following papers :— 


~ At the Ordinary Meetings :— 7 

T. Thorne Baker, F.C.S., ‘Applications of - 
Electricity to Agriculture and Life”; C. R. 
Enock, C.E., F.B.G.S., “The Need for a 
Better Organisation of Economic and Industrial 
Resources.” 
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In the Indian Section :— 


Major Percy Molesworth Sykes, C.M.G., 
C.I.E., “Khorasan: the Eastern Province of 
Persia” ; E. A. Gait, C.S.1I., C.I.E., Member of 
the Executive Council, Bihar and Orissa, “‘ The 
Indian Census of 1911. Ethnography and 
Occupations.” 


. In the Colonial Section :— 


Dr. F. Mollwo Perkin, F.L.C., F.C.S., ‘“ The 
Oil Resources of the Empire.” 


The Council, however, desire to express their 
high appreciation of these papers. 


XI.—SwinEy PRIZE. 


In accordance with the provisions of the will 
of Dr. George Swiney, the prize bearing his 
name was duly awarded in January last, on 
the sixty-fifth -anniversary -of the testator’s 
death. Dr. Swiney died on January 20th, 1844, 
and in his will he left the sum of £5,000 Consols 
to the Society of Arts, for the purpoce of 
presenting a prize, on every fifth anniversary 
of his death, to the author of the best published 
work on Jurisprudence. ‘The prize was to be 
a cup of the value of £100, and money to the 
same amount; the award to be made jointly 
by the Royal Society of Arts and the Royal 
College of Physicians. 

A meeting of the adjudicators of the prize 
was held on Tuesday, January 20th, 1914, 
under the presidency of Colonel Sir Thomas H. 
Hold:ch, the Chairman of the Council. 

The adjudicators received a report from the 
joint Committee of the Royal Society of Arts 
and the Royal College of Physicians, recom- 
mending that the prize should be awarded to 
Mr. John W. Salmond, K.C., Solicitor-General 
for New Zealand, for his work, “‘ Jurisprudence,”’ 
and. they adjudged the prize in accordance with 
the recommendation. 

Under the existing understanding between 
the College and the Society, the prize is given 
alternately to a work on General Jurisprudence, 
and to one on Medical Jurisprudence.* 


XIT.—OwrEN JONES PRIZES. 


After the death, in 1874, of Owen Jones, 
a committee was formed, to collect subscriptions 


* A list of previous recipients was given in the Journal of 
November 27th, 1908. Some account of Dr. Swiney, and of 
the circumstances connected with the bequest, is given in 
the “ History of the Society,” p. 393. A few further details 
are to be found in two articles in the Journal of June 23rd, 
1899, Vol. XLVIT. p. 660, and April 16th, 1909, Vol. LVEE. 
p. 44). Illustrations of the cup appeared in the issue of 

-June 24th, 1904, Vol. LII. p. 670, and of January 23rd, 1914, 
Vol. LXII. p. 195. 
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for the purpose of founding a memorial, and 
the balance (a sum of £400) was presented to 
the Council of the Society of Arts upon condition 
of their expending the interest thereof in prizes 
to “Students of the Schools of Art who, in 
actual competition, produce the best designs 
for Household Furniture, Carpets, Well-papers 
and Hangings, Damask, Chintzes, ete., regulated 
by the principles laid down by Owen Jones.” 
The prizes “have now been awarded annually 
since the year 1878 on the results of the annual 
competition of the Science and Art Department, 
and its successor, the Board of Education. 

Six prizes were offered for competition last 
year, each prize consisting of a bound copy of 
“The Leading Principles in Composition of 
Ornament of Every Period,” from the “ Grammar 
of Ornament,” by Owen Jones, and the Society’s 
Bronze Medal. 

A list of the successful candidates has already 
appeared in the Journal.* 

The examiners who judged the works sub- 
mitted for this competition report :— 

“The general level of merit shown last year 
has been maintained, and the best examples 
are found in the stencilled and woven fabrics. 
In embroidery, better designs have been sub- 
mitted than was the case last year.” 

As already announced, the next award will 
be made in the current year. Six prizes have 
been offered for competition. 


XITI.—Strocx PRIZE. 

In 1781 John Stock left £100 Consols to the 
Society, with the condition that the interest - 
should be applied for the promotion of drawing, 
sculpture, and architecture. So long as the 
Society gave premiums in Art, the “Stcck 
Medallion’? was awarded for architectural 
designs and for cculpture. In more recent years 
various awards have been made under the 'Trust. 
Since 1893 a prize has been occasionally offered, 
as the accumulated funds permitted. 'The last 
award was in 1908. 

A Gold Medal, or a prize of £20, was again 
offered for competition among the students of 
the Schools of Art at the annual competition of 
the present year for a design for the best set 
of designs for an architectural decoration for 
the interior of a building, to be carried out in 
painting, stucco, carving, mosaic, or any other 
process. 

The prize will be awarded on the report of 
the examiners in the National Competition of 
the Board of Education. 


* See Journal, August 22nd, 1913, Vol. LXI. p. £97, 
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The results of the competition, a8 soon as 
decided, will be published in the Journal. 


XIV.—Norra LONDON EXHIBITION TRUST. 


For some years past the interest on the sum 
of £157, the surplus of the North London 
Exhibition held in 1864, has been devoted to 
the award of prizes to students of the Artistic 
Crafts Department in the Northampton Poly- 
technic Institute, Clerkenwell. At present an 
annual sum of £5 is placed at the disposal of 
the Governors of the Institute. This year two 
prizes were awarded—one of £3 and one of £2. 
The awards were made on the recommendation 
of Mr. Alan S. Cole, C.B. 

The names of the successful candidates have 
already appeared in the Journal.* 

The Council have agreed to certain modifica- 
tions in the terms of the offer suggested by the 
Governors of the Institute. In future the 
amount of £4 will be offered in one or more 
prizes to all the students, and £1 to junior 
students. 


XV.—EXAMINATIONS. 

As in recent years, it is proposed to postpone 
any detailed report on the year’s examinations, 
until the results have all been issued. The 
results of Stage III., Advanced, have just been 
issued. ‘Those of Stage II., Intermediate, it is 
hoped will be published in July; and those of 
Stage I., Elementary, in August. 

The total number of papers worked was 
35,404, the number last year being 33,206, an 
increase of 2,198. These were divided among 
the various stages as follows :—Stage I., 16,053 ; 
Stage II., 13,519; Stage IHM., 5,831. The 
corresponding figures for 1913 were—Stage I., 
14,611 ; Stage II., 13,302; Stage IIL., 5,293. 


XVI.—PRACTICAL EXAMINATIONS IN 
Music, 1913. 


The Practical Examinations in Music were 
not concluded last year until too late for the 
results to be included in the report of the 
Council. 

The examinations were, as in previous years, 
conducted by Dr. Ernest Walker, M.A., and Mr. 
Burnham Horner. 

The system of examination was the same as 
that for recent years. For instrumental music 
certain standards are given, and candidates are 
asked to select for themselves which of these 
standards they choose to be examined in. The 
standards range from easy to very difficult 
music. For each standard a list of music is 


* See Journal, May Ist, 1914, Vol. LXII. p. 511. 
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given for study, and from this list candidates 
select the pieces they will sing or play. Candi- 
dates are expected to play or sing the pieces 
which they have prepared, to play or sing a 
piece, or portion of a piece, at sight, and to 
play certain scales. 

In all, 279 candidates entered, and of there 
273 were examined, a decrease of 23 as com- 
pared with last year. There were 197 passes 
and 76 failures. 

The following were the subjects taken up: 
piano, singing, violin, and violoncello. 216 
entered for the piano, 150 of whom passed ; 
44 entered for the violin, of whom 37 passed ; 
1 entered and passed for the violoncello; 12 
entered for singing, of whom 9 passed. One 
medal was awarded. 

The Examiners report that the general 
standard was about the same as in the previous 
year. 


XVII.— PRACTICAL EXAMINATIONS IN 
Mosic, 1914. 

The Practical Examinations for the present 
year commenced on the 18th inst., and will be 
finished on the 27th inst., after which a summary 
of the results will be given in the Journal. ‘The 
work of the examination is being carried out by 
the same examiners as in the last eleven years ; 
249 candidates have entered for the preceit 
examinations, a decrease on last year of 30. 

As the decrease in the numbers entering for 
these examinations shows a distinct tendency to 
continue, it will be a matter forthe consideration 
of the Council whether it is worth while to go 
on with them. ‘Tbe demand for a higher class 
examination in music is filled by the examina- 
tions of the Associated Board of the Royal 
Academy and the Royal College, and the need 
for more elementary examination seems to be 
less urgent than it formerly was. 


XVIUI.—Viva Voce EXAMINATIONS IN MODERN 
LANGUAGES. 

Up to the present date twenty-one examina- 
tions have been held this year in London, 
Liverpool, and Manchester. Arrangements — 
have also been made for holding examinations 
at several other centres. 

At the examinations held up to the present 
date 405 candidates presented themselves, of 
whom 327 passed (143 with distinction) and 
78 failed, The languages taken up were 
French, German, Spanish and Italian. When 
the results of the pending- examinations are 
known, the total number will probably be 
nearly the same as last year. 
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The results of previous years are as follows :— 


Number 
Year. Examined. Passed. Failed 
1902 . 280 202 . . 78 
1903 . 456 324 132 
1904 . 540 375 165 
1905 . 681 502 179 
1906 . 644 469 175 
1907 . 629 476 153 
1908 . 615 467 148 
1909 . 656 506 150 
1910 . 642 495 147 
1911 . i 583 463 120 
1912 . 633 516 117 
1913 . 688 573 115 


It is satisfactory to note that the standard 
Shows a steady improvement, as, while the 
numbers examined tend to increase, the propor- 
tion of failures regularly diminishes, 

These examinations are held at any of the 
Society’s centres where the necessary arrange- 
ments can be made, at a date convenient to the 
local committee. The examination includes 
dictation, reading, and conversation, and is so 
arranged as to test efficiency in colloquial know- 
ledge of the language, without laying too much 
stress on minute grammatical accuracy. Candi- 
dates who are reported upon as highly qualified 
by the examiners receive a certificate of having 
passed with distinction. 

The Examiners are Mr. S. Barlet (London), 
Mr. B. M. Nevill Perkins (Manchester), and 
Monsieur J. Bazin (Liverpool), for French; 
Professor H. G. Atkins (London), and Professor 
A. Johannson (Manchester), for German; Mr. 
J. M. Villasante (London), and Mr. W. F. 
Bletcher (Manchester), for Spanish; and Mr. 
Luigi Ricci (London) for Italian. 


XIX.—Honorarny ROYAL MEMBERS. 


On the occasion of His Mgjesty the King of 
Denmark’s recent visit to this country, he was 
invited by the King, who as Patron of the 
Society graciously acceded to the request of 
the Council, to permit his name to be added to 
the list of Honorary Royal Members of the 
Society. His Majesty’s father and predecessor, 
King Frederik of Denmark, became a member 
when he was in London in 1907. 

Tne list of Honorary Royal Members now 
includes: Tne King of Spain (1905), The King 
of the Hellenes (1906), Tne King of Norway 
(1908), Tne German Emperor (1907), Tne King 
of Sweden (1908), Tne King of Portugal (1909), 
and Tne Emperor of Russia (1909). Other 
Honorary Royal Members were: Tneir late 
Majesties The King of Sweden and Norway 
(1876), The King of the Belgians (1876), The 
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King of Portugal (1906), and The King of 
Denmark (1907). 


XX.—List oF MEMBERS. 


The earliest list of members, printed in 1755, 
contained only 110 names. Tne numbers 
increased rapidly, and the second extant list, 
issued in 1760, recorded about 1,350. The 
increase continued up to 1772, when there were 
about 2,250 members. This number probably 
was not much exceeded for a long time. In 
the first half of the nineteenth century there 
were considerable variations (in 1802 the 
numbers were under 2,000), and when the 
Society’s fortunes were at their lowest ebb, 
in the years before its incorporation in 1847, 
they had fallen to something like 300. Tne 
election of the Prince Consort to the Presidency 
brought them up to 685 (in 1842). In 1850 the 
numbers were a little under 2,000 ; in 1856 they 
are given as 1,700. After this there was a 
constant and regular increase. Tne numbers in 
November 1861 were 2,263, and by the same date 
in 1866 they had grown to 3,031, an increment 
due mainly to the 1862 Exhibition. 

During the last fifty years the number of the 
Society’s members has not varied within very 
wide limits. In 1870 there were a little over 
3,200 ; this rose in 1875 to 3,800. The numbers 
fell to 3,300 in 1881, and rose again to 3,656 in 
1885. By 1899 the numbers had fallen to 3,078, 
rising again in 1900 to 3,123. After that there 
was a practically continuous increase up to 
3,068in 1908. Since that date the numbers have 
on the whole fallen away, though not quite 
continuously. Last November the total was 
3,152. During the present session the Society 
has lost 241 members by death or resignation» 
while 227 have been elected, so that at the present 
date the number of members on the list is 3,128. 

Tne number of Institutions in Union was 
much larger before the Examinations were 
thrown open. Tnere are now in all only 14 
Institutions in Union with the Society. Forty- 
five years ago there were about 150. 

One feature in the present list is the large 
proportion of members residing in the colonies 
and in foreign countries. There are now few 
parts of the world in which the Society is not 
represented, while the number of Indian and 
Colonial members is very considerable. 


XXI.— ANNUAL SUBSCRIPTION. 
For some time past it has been evident to the 
Council that the Society’s revenues ought to 
bə increased. Inasmuch as the whole of the 


` 


June 26, 1914. 


resources of the Society depend upon the con- 
tributions of members, in addition to the 
moderate income resulting from the surplus of 
previous years, and from occasional bequests and 
donations, it is obvious that such increase can 
only be looked for from a larger amount of 
subscriptions. There seems no probability at 
the present time, having regard to the increase 
in the number of Societies, that the number of 
members can be very largely increased, and it 
therefore follows that if additional funds are to 
be forthcoming they will have to be supplied 
by means of an increase in the amount of the 
subscription paid by the members. 

As many of the members are aware, the 
Society’s premises are not freehold, and the rent 
now paid is naturally much larger than that 
under the original lease. All the other expenses 
of administration have increased, while the 
subscription remains at the same amount as it 


was fixed in the middle of the eighteenth - 


century, when the purchasing power of money 
was admittedly much larger than at the present 
time. Tne limited amount of the Society’s 
resources has debarred it from taking up many 
useful objects, and it has also prevented the 
provision of accommodation for members in 
in the way of library, reading-room, etc., such as 
they have a natural right to expect. 

After giving long and careful consideration 
to the matter, the Council decided to submit 
a proposal to the members that the annual 
subscription should be slightly increased, from 
two guineas to two and a half guineas a year. 
They had in mind a proportionate increase 
in the amount of the life composition, if 
the proposal was accepted. Consequently in 
February last a circular was issued to the 
members asking them to state, by means of a 
postcard which was provided, whether they were 
in favour Of the addition of half a guinea to the 
present subscription, e:ther to all members, or 
to members residing in the United Kingdom. 
Tne circular was not sent to members resident 
abroad, or to life members ; only to the 2,000 
annual subscribers living at home. A little over 
900 replies were received, of which about 460 
were favourable, and 420 unfavourable, the rest 
being indefinite. Of the favourable replies, the 
majority considered that the increase should 
apply to home members only; but a large 
minority thought it should apply to all members. 
It did not appear to the Council that so small 
a majority justified them, at all events for the 
present, in submitting a resolution on the subject 
to the general body of Members, 
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XXII.—-PRoposED FELLOWSHIP OF THE 
SOCIETY, 


There has always been a wish among a certain 
number of members that the term Fellow 
should be applicable to members of the Royal 
Society of Arts. From time to time a good 
many letters have been received, many from 
members residing abroad, asking whether a 
change could not be made in the Society’s 
regulations, so as either to forma separate class 
of Fellows, or to constitute all the members 
Fellows, the idea in the minds of the writers 
being that the term Fellow implied a higher 
standing than that of Member. 

The Council have always been a little reluctant 
to make any change in the old constitution of 
the Society ; but as the alteration seems to be 
desired by a large number of members they have 
decided to submit to the meeting a new By-law, 
under which all subscribers to the Society 
will be enabled to use the designation of 
Fellow or Member. The two terms are 
obviously identical in meaning; but inasmuch 
as the term Fellow is used by a very much 
larger number of societies than that of Member, 
it is generally preferred; and there seems no 
reason why members of so old a body as the 
Royal Society of Arts should not, if they wish, 
use the same title as that adopted by the 
majority of the younger and similar institutions. 


XXITI.— History OF THE SOCIETY.” 


The History of the Society, on which the 
Secretary had been at work for some years, 
was published last autumn and was very well 
received by the press, it having attracted a 
large number of favourable reviews. It gives 
the Society’s history from its foundation in 1754 
down to about 1880. Such a book has long 
been wanted, as previously no compendious 
account existed of the interesting and multi- 
farious proceedings of the Society during its 
existence of more than a century and a half. 
Tne labour of collecting the information from 
the long series of Transactions, Journals and 
Minutes has been considerable, and the Council 
feel sure the members will appreciate the value 
of the record now at length provided. The 
Council also desire to express their indebtedness 
to their late Chairman, Lord Sanderson, who 
has contributed an illuminating Preface to the 
book. 


* “History of the Royal Society of Arts,” by Sir Henry 
Trueman Wood. With a Preface by Lord Sanderson, G.C.B. 
(pp. 558.) London: John Murray. 1913. 
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XXIV.—TEN-VoLUME INDEX TO JOURNAL. 


In 1912, the sixtieth volume of the Journal was 
completed. The indexes for the ten yearly 
volumes—Nos. 51 to 60—were amalgamated, 
and issued last August as the sixth ten-volume 
index to the Society’s Journal. Notice was duly 
given in the Journal, and a copy of the index 
was forwarded to all members who applied for 
one, ‘The index for Vols. XXI.-XXX. (1872-82) 
is out of print. The other ten-volume indexes 
are still available, and can be supplied to any 
members who require them. 


XXV.—CHADWICK TRUST. 

Under the provisions of the will of Sir Edwin 
Chadwick, who died in 1890, the Royal Society 
_ of Arts nominates a member of the Trust 
established by Sir Edwin for certain purposes 
connected with sanitary education and the 
advancement of sanitary science. The Trust 
was formed in 1896, and Sir Douglas Galton 
was appointed to represent the Society of Arts. 
After the death of Sir Douglas Galton in 1899, 
Mr. Brudenell Carter acted as the Society’s 
representative, and he was succeeded in 1904 
by Sir William Abney, who was then Chairman 
of the Council. Sir William Abney’s term of 
office having expired in 1909, the Council 
appointed Sir Henry ‘Trueman Wood, the 
Society’s Secretary, as the Society’s Trustee. 
His term of office having come to an end this 
year, Mr. John Slater, a Member of the Council, 
has been nominated the Society’s representative 
on the Board of Trustees. 


XXVI.— LIGHTING OF THE GREAT Room. 


It is notorious that the recent development 
in domestic I'ghting has led to a great demand 
for what is, perhaps, excessive brilliancy in 
internal illumination, and about a year ago 
suggestions were made to the Council that the 
lighting of the Society’s meeting-room compared 
unfavourably with that of similar rooms of 
more recent construction. Steps were accord- 
ingly taken to improve the lighting arrange- 
ments, and the Council are much indebted to 
Mr. Leon Gaster, a member of the Society and 
the honorary secretary of the Illuminating 
Engineering Society, by whose advice the power 
of the electric lights in the room was con- 
siderably increased. They have also to thank 
Mr. Francis W. Goodenough, another member 
of the Society, who induced the Gas Light and 
Coke Company to provide and fit free of cost 
to the society an incandeccent gas-lantern 
of the newest construction. The company’s 
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officials took a good deal of trouble to secure 
the most suitable form of lantern and fittings, 
carrying out a number of experiments in the 
room, and the result is that the meeting-room 
is now admirably well lighted by both gas and 
electricity. 


XXVII.— FRANKLIN MEMORIAL TABLET. 


The demolition of some of the houses in Craven 
Street, Strand, drew public attention to the 
existence on No. 7 in that street of the tablet 
which was set up by the Society in 1875 
to commemorate the residence of Benjamin 
Franklin in London. When the tablet was 
erected no doubt whatever was felt as to the 
correctness of the identification of the house ; 
but recent investigations have shown that 
Franklin’s house was really No. 36 in that 
street, not No. 7. A proposal having been 
advanced that some attempt should be made 
to preserve the house in which Franklin was 
believed to have lived, the Council thought it well 
to make known the results of recent inquiries, 
and a statement giving the true history of 
Franklin’s residences in London was published 
in the Journal of November 21st last. By the 
kindness of Messrs. Joseph Lyons & Co., the 
owners of the property, the old tablet was 
secured and presented to the London Museum. 


XXVIII.—New Covuncin, 

The following four senior Vice-Presidents 
retire from office in accordance with the regula- 
tions of the By-laws: Lord Blyth, Hon. 
Richard Clere Parsons, Mr. Alexander Siemens, 
and Sir William Hood Treacher. In their 
places the Council recommend for election the 
Duke of Bedford, Lord Moulton of Bank, Sir 
George Ranken Askwith, and Mr. Ernest Pooley. 
The Duke of Bedford has not served on the 
Council before, but the other new Vice- 
Presidents have all previously held office, 
Mr. Pooley retiring from the Council this year. 

In addition to Mr. Pooley, the three retiring 
Members of Council are: the late Mr. Robert 
Kaye Gray, Mr. Alan S. Cole, and Professor W. 
Cawthorne Unwin. In their places the Council 
recommend for election as Ordinary Members 
of Council: Sir Henry Hardinge Cunynghame, 
Sir Steyning Edgerley, Sir Philip Magnus, and 
Sir Aston Webb. All these, with the exception 
of Sir Steyning Edgerley, have held ‘office on 
the Council before. 


XXIX.—OBITUARY. 


The toll taken by death among the members 
of the Society is again this year a very heavy 
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one. The Council lost two of its members— 
Sir William Lee-Warner and Mr. Robert Kaye 
Gray. Sir William Lee-Warner had been on 
the Council since 1900. He was one of the 
most active members of the Committce of the 
Indian Section, and was its Chairman at the 


time of his death. The Section owed much of ` 


its success to his work, and his death was a 
very heavy loss to it. Mr. Gray was an older 
member of the Society than Sir William Lee- 
Warner, and was elected a member of the 
Council in the year after Sir William joined it. 
He also was a very useful member and a 
constant attendant. 

Many past members of the Council have died 
during the year. First among these should 
certainly be mentioned Sir William Preece, 
who served almost continuously on the Council 
for nearly twenty-five years, and was elected 
its Chairman in 1901. Whether as a con- 
tributor to its proceedings, or as a strenuous 


labourer in all its work, the Society has had’ 


few more useful members than Sir William 
Preece. Sir Joseph Swan, who received the 
Society’s Albert Medal in 1906; Lord Strath- 
cona, the great Canadian administrator and 
another Albert Medallist; Sir Frederick Young, 
who was almost a centenarian, and took 
part in a discussion here six months before 
his death; Sir Richard Solomon, the South 
African statesman, and later its High Com- 
missioner; Lord Cross, a member of the 
Cabinets of Lord Beaconsfield and Lord 
Salisbury; and Sir Edwin Durning-Lawrence 
—all these served at various times on the 
Council. 

Mr. John Ferguson, the popular Ceylon 
journalist, contributed two papers, both upon 
Ceylon, to the Society’s proceedings. Mr. 
Walter Emden, the well-known theatrical 
architect, read a paper here in 1887 on theatres 
and fireproof construction. Mr. Wentworth 
Lascelles-Scott, one of the Society’s oldest 
members, as he joined it as far back as 1858, 
contributed two papers, one in 1868, and 
the other in 1875. Amongst many other 
members who passed away during the year— 
notices of whom will be found in the 
columns of the Jowrnal—should be mentioned 
Sir William Anson, Sir Cornelius Moloney, 
Sir Richard Cooper, Lord Radstock, Sir John 
Ramsden, Admiral Stokes, Mr. John Bacon, 
A.R.A., and Mr. W. G. Kirkaldy. One of the 
most eminent of the Society’s Honorary 
“Corresponding Members—Professor Arminius 
Vambéry—died in September last. 
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XXX.£Trust FUNDS. 


It may be interesting to put on record the 
amounts of the Trust Funds expended during 
the past thirty years. Tnis period is taken 
because in 1883 a revision was made of the 
condition of the various funds, and since that 
date a separate account has been kept of the 
moneys of each Trust, whereas they had pre- 
viously been included in the general accounts 
of the Society. The way in which the Funds 
have been utilised in the provision of prizes, 
lectures, etc., has always been recorded in the 
reports of the Council, and an account of 
the history of each Trust will be found in the 
Directory of the Society, published in 1909. 
It is not, therefore, proposed to do more than 
give here the actual sums expended :— 


Stock Trust (founded 1781) .. 95 


Fothergill (1813). . 270 
Swiney (1844) 1,434 
Mulready(1863).. .. .. .. 132 
North London E thibition (1865) 137 
Aldred (1868) .. .. .. .. 30 
Davis (1870) 210 
Howard (1872) .. 690 
Owen Jones (1874) 453 
Shaw (1877) gh Mb ae pa TT 
Cobb (1901)... .. «2 wes 30 

£3,658 


The amount now standing to the credit of 
these Trusts is £267, covered by a deposit with the 
Society’s bankers. The Cantor Bequest (1859) 
is not included in the above summary, because 
it is not allocated to any specific purpose, 
its disposal being left to the decision of the 
President. 

XX XI.—FINANCE. 


The annual statement of receipts and ex- 
penditure was published—in accordance with 
the usual practice—in the Journal last week. 
It shows the revenue and expenditure for the 
financial year ending May 3lst last, the assets 
and liabilities of the Society, its investments and 
the Trusts standing in its name. 


THE CHarrMAN (Colonel Sir Thomas Holdich, 
K.C.M.G., K.C.LE., C.B., D.Sc.), in moving the 
adoption of the report, said that no one reading it 
could possibly say that the Society was not a most 
active one. The scope of the Society’s work, he 
thought, was considerably greater than that of 
any other society in London. During the past 
session they had dealt with subjects connected 
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with Zoology, Agriculture, Civil Engineering, 
Industrial Art, Posters, Motors, and Glass 
Painting, etc. In the Indian Section they had 
had papers on Irrigation, Indian Water Gardens, 
and Museums, as well as a paper dealing 
with many of the important considerations which 
are now: before the Government of India in 
connection with the Census. 
Section a most important paper had been read on 
the subject of the proposed canal between Lake 
Huron and Montreal, and one on the Oil Resources 
of the Empire. The lectures delivered under the 
different Trusts had also included Surface Com- 
bustion, Music, and Shakespeare. He thought no 
other Society offered such a range of subjects, that 
there was ample food for the mind, and that 
an exceedingly good return was given for the 
subscription, especially if the value of the in- 
formation contained in the Journal was also 
borne in mind. Im the matter of Examina- 
tions, the Society had been just as active as ever ; 
in fact the number entered this year, nearly 
.30,000, was the largest number of candidates 
they had ever had since the examinations were 
first established in 1856; so that it was quite clear 
that the Society was doing its duty in the world 
most nobly. 


LORD SANDERSON, G.C.B., had great pleasure in 
-seconding the adoption of the report. He thought 
it was a peculiarly interesting one, and in reading 
it through he was very strongly impressed by the 
great use to which the Society could be put, and was 
being put, in the way of bringing before the public 
the latest phases of invention and the latest 
methods for the development of industry. He 
confessed that there were several lectures which 
+o his great regret he had been unable to attend, 
and thought the thanks of the members were due 
to the Secretary for the admirable way in which 
athe report had been drawn up. 


The adoption of the report was then agreed to. 


Tum CHAIRMAN then proceeded to move the 
-adoption of the following resolution :— 

“That the following new By-law be added to the 
-existing By-laws of the Society, and that it be 
inserted after the By-law having reference to the 
election of officers, and before the By-law having 
reference to the alteration of By-laws :— 


“<HyLLOWS OF THE SOCIETY. 

«: Any Member of the Society (other than an 
Honorary Corresponding Member) is authorised to 
use the style or title of Fellow of the Society, and 
wherever the word Member or Members is used in 
any of these By-laws it shall be taken as meaning 
Fellow or Fellows.’ ” 


He said he had never been able to understand 
why a Society so old and eminently respectable 
as the Royal Society of Arts should not have 
the same privileges as were enjoyed by much 
younger societies. Personally, he did not quite 
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agree that the terms Member and Fellow were 
exactly the same, because there were some societies 
which consisted of both Fellows and Members ; 
and the Members were on a somewhat different 
footing as regards subscription, and also, he thought, 
with regard to privileges. But he certainly con- 
sidered that the time had come when the Council 
should enable the Members of the Society to 
assume the title of Fellow. 


Sip Sravart Corvin Bayuey, G.C.S.1., C.I.E., 
seconded the resolution. He did not think any 
additional remarks from himself were necessary, 
and he hoped that it would meet with the entire 
agreement of all the members resent. 


The adoption of the additional By-law was then 
agreed to. 


THE CHAIRMAN proposed a cordial vote of thanks 
to Sir Henry Trueman Wood (the Secretary), Mr. 
G. K. Menzies (the Assistant Secretary), Mr. S. 
Digby (the Secretary of the Indian and Colonial 
Sections), Mr. George Davenport (the Chief Clerk), 
and Mr. J. H. Buchanan (Accountant), and to the 


‘other officers of the Society for their services. 


As regards the Secretary, he did not think it was 
necessary for him to dilate upon his manifold 
services to the Society. It had been very well 
stated by a Past-Chairman of the Council that it 
might almost be said that Sir Henry Wood was the 
Society. He had been so long and so intimately 
connected with all its work that one might well 
say with truth, after all these years of service : 
“Age cannot wither him, nor custom stale his 
infinite variety.” He also referred to Mr. Menzies’ 
work as editor of the Journal, and the large 
amount of most useful information from various 
sources which was being published week by week 
in the Society’s Journal, and which he thought it 
would be difficult to find in any other similar 
publication. He felt sure he was expressing the 
general wish of the Members in proposing a cordial 
vote of thanks to Sir Henry Wood and his staff. 


Mr; ADOLPH ARONSON said he had been connected 
with the Society for the past twelve years, and that 
it afforded him great pleasure to second a resolution 
of thanks to the Society’s staff. 


SIR STEUART BAYLEY, in supporting the resolu- 
tion, referred to the work the Secretary had done 
in producing his excellent History of the Society. 


THE SECRETARY returned thanks for this ex- 
pression of confidence in himself and in the other 
officers of the Society. 


The ballot having remained open for half an 
hour, and the scrutineers having reported, the 
CHAIRMAN declared that the following had been 
elected to fill the several offices, [The names in 
italics are those of. members who have not, during 
the past year, filled the office to which they have 
been elected. ] 
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PRESIDENT. 


H.R.H. The Duke of Connaught and Strathearn, 

K.G. 
ViICE-PRESIDENTS. 

Sir William Abney, K.O.B., D.C.L., D.Sc., F.R.S. 

Viscount Alverstone, G.C.M.G., D.C.L., LL.D., 
F.R.S. 

Sir George Ranken Askwith, K.C.B., K.C., D.C.L. 

Sir Steuart Colvin Bayley, Q.0.S.I., C.I.E. 

Duke of Bedford, K.G. 

Sir George Birdwood, K.C.I.E.„ C.S.I, M.D., 
LL.D. 

Earl Brassey, G.C.B., D.C.L., LL.D. 

Lord Cowdray. 

Sir Henry Mortimer Durand, G.C.M.G., K.C.S.L., 
K.C.1.E. 

Hon. Sir Charles W. Fremantle, K.C.B. 

Colonel Sir Thomas H. Holdich, R.E., K.C.M.G., 
K.C.I1.E., C.B., D.Se. 

Lord Inchcape, G.C.M.G., K.C.8.L, K.C.I.E. 

Sir John Cameron Lamb, C.B., C.M.G. 

Sir Henry A. Miers, M.A., D.Sc., F.R.S. 

Lord Moulton of Bank, M.A., LL.D., FBS. 

Duke of Norfolk, K.G., G.C.V.O. 

Sir Westby B. Perceval, K.C.M.G. 

Ernest H. Pooley, M.A., LD,B. 

Sir Owen Roberts, M.A., D.C.L., LL.D. 

Lord Sanderson, G.C.B., K.C.M.G. 

Professor J. M. Thomson, LL.D., F.R.S. 

Sir John Wolfe-Barry, K.C.B., LL.D., F.R.S. 


ORDINARY MEMBERS OF COUNCIL. 
Sir Henry Hardinge Cunynghame, K.C.B. 
Sir Steyning William Edgerley, K.C.V.O., C.I.E. 
Peter MacIntyre Evans, M.A. 
Colonel H. C. L. Holden, R.A., O.B., F.R.S. 
Major Percy A. MacMahon, R.A., LL.D., Sc.D., 
F.R.S. 
Sir Philip Magnus, M.P. 
William Henry Maw, LL.D. 
Francis Grant Ogilvie, C.B., LL.D. 
Sir Boverton Redwood, Bart., D.Sc., F.R.S.H. 
John Slater, F.R.1I.B.A. 
Alan A, Campbell Swinton. 
Sir Aston Webb, K.C.V.O., C.B., R.A. 


TREASURERS. 


Carmichael Thomas. 
William Henry Davison, M.A. 


SECRETARY. 
Sir Henry Trueman Wood, M,A. 


On the motion of the CHAIRMAN a vote of thanks 
to the scrutineers was carried unanimously. 


SIr BovERTON REDWOOD, Bart., D.Sc., F.R.S.E., 
proposed a hearty vote of thanks to the Chairman 
(Sir Thomas Holdich) for his services during the 
past year. The Society, he said, had always been 
singularly fortunate in its Chairmen of Council, 
and he was sure that the very high standard which 
had been set up in the past had been fully main- 
tained by their present Chairman—Sir Thomas 
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Holdich. He had contributed largely to the 
success of the past session by the valuable address 
which he delivered at the opening meeting in 
November, and, as a Member of Council, he could 
bear testimony to the efficient manner in which 
Sir Thomas had directed the affairs of the Society. 


Dr, WILLIAM Henry Maw said it gave him great 


_ pleasure to second the vote of thanks, which was 


carried unanimously, 
THE CHAIRMAN acknowledged the vote of thanks. 


The meeting then adjourned. 


ENGINEERING NOTES. 


The Prevention of the Consequences of Collision 
at Sea.—The recent disastrous collisions between 
ships have brought forth suggestions by the 
hundred for life-saving apparatus and unsink- 
able ships. Patents have been granted for liners 
of special construction, in which the upper deck 
was to form a huge detachable raft, which would 
remain afloat in the event of a ship sinking. A 
more reasonable suggestion, aiming at the root 
of the trouble, is that it should be made com- 
pulsory to construct all ships of the mercantile 
marine with fiddle bows, which were, in fact, 
general some thirty years ago. A ship, struck 
amidships, as was the case with the “‘ Empress of 
Ireland,” would probably receive damage to her 
upper works only from a bow of this type, and 
would not be holed below the water-line. Ships 
of this construction would be at a disadvantage 
as regards dock and harbour dues as determined 
by measurement, but some modification of the 
regulations could, no doubt, be agreed upon 
to meet this objection. 


The Largest Locomotive-—There is always a 
largest locomotive, and the news of its con- 
struction necessarily comes from America, 
as the traffic there consists of longer 
and heavier trains travelling over longer dis- 
tances than in any other country. We have 
news, however, now of an engine which is so 
pre-eminent in size and peculiarity of design that 
it deserves special notice. This is the Mallet 
engine which the Ba’dwin Locomotive Co. has 
completed for the Erie Railway. It weighs no 
less than 380 tons, and is capable of developing 
a tractive effort of 160,000 lbs. The engine is of 
the 2.8.8.8.2 type, and its main feature is that 
90 per cent. of the weight is utilised for adhesion. 
This is accomplished by placing the third group 
of eight-coupled driving-wheels under the tender 
along with the rear axle. The middle group of 
eight - coupled driving-wheels is driven by a 
pair of high-pressure cylinders, one of which 
exhausts into a pair of low-pressure cylinders, 
driving the front group of eight-coupled drivers, 
while the other exhausts into a similar pair of 
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cylinders driving the rear group of driving 
` wheels. The new locomotive has been specially 
designed for the performance of banking service 
on a eight-mile grade, which averages 56 ft. 
to the mile rise. Trains of full loading working 
on this grade are at present dealt with by a 
2.8.0 locomotive, and two similar engines and 
a Mallet. This new six-cylinder Mallet will be 
required to take the place of the three engines 
at the rear, and do their work single-handed. 
The total base is 90 ft., and owing to the extreme 
flexibility of the wheel arrangement the engine 
will readily negotiate very sharp curves. Loco- 
motives fitted with steam-driven tenders are not 
altogether unknown in this country, for some on 
the Great Northern Railway were so eyuipped 
many years ago. Of course, by using the dead 
weight of the tender for adhesion and driving 
eignt of the wheels as an additional coupled 
unit, the power of the engine under notice is 
enormously increased without resorting to 
excessive axle-loads on the engine itself, at the 
same time imparting a superior tractive effort, 
more uniform grip on the rails, and the ability 
to utilise a much greater piston area than could 
be obtained with four cylinders alone. We are 
indebted for some of these particulars to the 
Railway Gazette of the 5th inst. 


The Anti-rolling Tank Fitted to the “ Aqui- 
tania.” —A notable feature in the construction 
of this great liner, which sailed from Liverpool 
on May 30th on its maiden voyage, is the appli- 
cation of Dr. Frahm’s anti-rolling device. To 
those of our readers who are not familiar with 
_ this principle in marine engineering, it may be 
explained that Dr. Frahm’s invention depends 
on the principle that the ship rolls according to 
a certain periodic time, which depends on the 
amount of cargo and its position in the ship. 
The device consists of two tanks, one on each 
side of the vessel, connected together with pipes, 
so that the water can flow freely between them. 
The water swings to and fro in a contrary direc- 
tion to that of the ship, so that the tank at the 
high side of the ship is always full, ‘and that at 
the low side empty, the werght thus tending to 
counteract the movement of the vessel. As the 
cargo and its position varies, so must the com- 
munication between the tanks be regulated by 
valves, and also the air passages ab ve. It has 
been shown that, especially in the ‘“ Lasonia,” the 
reduction in the amplitude of rolling amounted 
to an average of 60 per cent. It is evident that 
the great beam of the ship renders the appli- 
cation of the anti-rolling device all the more 
desirable, especially from the point of view of 
those who are berthed near the skin of the ship. 


A New Method of Production of Hollow Bars.— 
We learn from the Times that a new process has 
been introduced by Messrs. Dunford & Elliott, 
of Sheffield, by which for instance a j-in. bar, 15 ft. 
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long, with a }-in. hole from end to end, can be 
rapidly and cheaply produced. The process 
consists of drilling a hole in the bloom or billet, 
in short lengths varying in size from 12 in:. to 
20 ins. This hole is then packed tightly with a 
special composition and the ends are plugged up. 
The bloom is then rolled in a rolling-mill until a 
bar of the desired dimensions has been obtained, 


.the packing being elongated in proportion. 


The packing or core is afterwards removed by 
fluid pressure. By this process, round, square, 
hexagonal and octagonal bars of the required 
length can be produced, and although the hol» 
is not mathematically cylindrical or central, it is 
sufficiently accurate for many engineering pur- 
poses. When great accuracy is needed, as in 
the case of spindles, it is a comparatively easy 
matter to ream out the hole, which serves as a 
pilot. It is stated that any kind of iron or steel 
can be dealt with in the manner described above. 


The First Railway in Iceland.—The plans for 
the first railway in Iceland have been worked 
out. It will be on a narrow gauge, and run 
from Reykjavik, the capital, through the Thinga- 
valla district—the most fertile portion of the 
island—to Rangvalle, a distance of about sixty- 
four miles, with a branch to the port of Eyrar- 
bakki, an additional twelve miles. The territory 
which it will serve is very hilly, but, since the 
line is to be built quite cheaply, the boring 
of tunnels will be avoided wherever possible. 
There will have to be a great many bridges, 
therefore, crossing the many streams. These 
bridges will have to be exceedingly strong, 
because during summer many of the rivers are 
raging torrents. The entire cost of the line is 
estimated at £193,000, or about £2,688 per mile. 
The station at Reykjavik will cost but £2,800. 
This information comes from the Engineer. 


A Mercury-vapour Turbine.—The rivalry of 
oil and gas engines as power-producers has not 
yet exhausted the resources of the steam 
engineer. Guided by the law that the efficiency 
of a thermo-dynamic process increases with the 
ratio of the temperature range covered by the 
process to the initial temperature, experiments 
have been made in America in which low- 
pressure mercury-vapour, after passing through 
a turbine, condenses at a sufficiently high 
temperature to vaporise water, which in turn 
is utilised to drive a second turbine in tandem. 
The mercury-vapour is produced in a tubular 
boiler at a temperature of about 700° F., and 
after being drawn through the first turbine 
becomes liquified on the tubes of the steam 
boiler, which, in fact, acts as a mercury con- 
denser. The temperature of the mercury then 
being 450° F., the water in the boiler is 
vaporised and drawn through the second turbine 
into æ condenser, where the temperature is 
reduced to that of the cooling water available. 
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It will be observed that in this system a large 
temperature range is obtained without resorting 
to the very high initial pressure necessary if 
steam alone were used. It is estimated that if 
the system were applied to existing power- 
stations the output per pound of fuel could be 
increased to 44 per cent. The mercury itself 
is an expensive item, and the commercial success 
of this scheme will deperid on designing a boiler 
which will require the smallest quantity of 


mercury 


avhe Spanish Railway Gauge.—It is stated 
that the Spanish gauge is to be altered from 
5 it. 6 ins. to 4 ft. 8} ins., in order to conform 
with that of most of the rest of Europe. Thére 
is at present æ connection at Irun between 
France and Spain, where all the passengers and 
the goods have to be transferred. The Pyrenees 
have hitherto been the obstacle to railway con- 
nection. These, however, are being pierced by 
tunnels, and the necessity for alteration becomes 
more apparent. The cost of the alteration is 
estimated at about £37,000,000. The mere 
transfer of passengers is a very small item in this 
connection. It is the goods which form the 
chief objection, for not only is the cost of tran- 
shipment heavy, but there is the detention of 
the larger and smaller waggons to be considered, 
equivalent to their being idle during the transfer. 
Passengers transfer themselves. The other 
principal breaks of gauge are those on the Russian 
frontier, where the recollections of Moscow 
caused the Russian Government of the time 
to place as many obstacles to invasion as possible, 
and on the Norwegian frontier, where it was 
considered that communication with the rest 
of Europe was unlikely. England and Scotland, 
with the remainder of Europe, soon we hope to 
be connected by tunnel, are virtually on the 
same gauge. Ireland naturally has a gauge 
of its own, 5 ft. 3 ins. 


OBITUARY. 


MasOR-GENERAL VILLIERS Harron, OC.B.— 
Major-General Villiers Hatton died suddenly on 
the 18th inst. at his residence in Charles Street, 
Berkeley Square. He was born in 1852, and after 
being educated at Eton joined the Grenadier 
Guards in 1870. He served in the Nile Campaign 
in 1898, and was present at the Battle of Khartoum, 
when he commanded the 1st Battalion of the 
Grenadier Guards. For his services on this 
occasion he received the Egyptian medal with 
clasp, and was made C.B. In 1889-90 he was 
Commandant of the School of Instruction for the 
Auxiliary Forces, and from 1908-06 he com- 
manded the troops in South China, retiring in 
1909. 

He became a member of the Royal Society of 
Arts in 1906. 
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NOTES ON BOOKS. 


THe Panama Canar. By C. Reginald Enock, 
F.R.G.S. London and Glasgow: Collins’ 
Clear Type Press. Is. 


In this volume an excellent popular account 
of the Panama Canal is given by Mr Enock, 
whose name must now be familiar to readers of 
the Journal, as he has read three papers before 
the Society. The subject is dealt with from 
many points of view: we have the history of 
the Isthmus from early times to the present; 
an appreciative account of the work of the 
French, who are at last beginning to receive 
some of the credit which is undoubtedly 
their due; a sketch of the intricate political 
negotiations which enabled the United States to 
enter on the work; and a clear and very read- 
able description of the canal as it is, and the 
methods of its operation. A chapter is devoted 
to the now well-known work of Colonel Gorgas 
in his conquest of the mosquito, and a section 
of special interest describes the labour conditions 
in the Canal zone. To give an idea of the 
composite character of the population, Mr. Enock 
mentions that in the town of Empire, “‘ of some- 
what over 7,000 inhabitants in 1912, there were 
1,700 whites, nearly 4,000 negroes, 1,500 
mestizos, 100 Chinamen, and 25 East Indians, 
with a sprinkling of Arabs, Syrians and others.” 
In conditions such as these there naturally arose 
æa number of sociological problems of unusual 
interest. Mr. Enock has no space to do more 
than hint at these, but anyone anxious to learn 
more about them would do well to turn to the 
admirable book, “ The Panama Gateway,” by 
Mr. Joseph Bucklin Bishop, Secretary of the 
Isthmian Canal Commission, which was reviewed 
in these columns on December 12th, 1913 (p. 82). 
Innumerable questions of infinite variety and 
importance—political, geographical, mercantile, 
commercial, engineering—have been raised by 
the construction of the Panama Canal, and it 
may be safely said that Mr. Enock has dealt 
with them as fully and successfully as the limits 
of his space allow. 


Tse FINANCING or THE HUNDRED YEARS’ WAR 
(1337-1360). By Schuyler B. Terry. London: 
Constable. 6s. net. 

This careful study of the financial methods of 

“ The Father of English Commerce” throws a 

good deal of fresh light upon the economical 

and industrial condition of fourteenth-century 

England. Edward III. doubtless deserved his 

good fortune, but he certainly had it in full 


, measure, for his schemes always seemed to turn 


out well for his country. The great war, 
founded on a preposterous claim to the French 
crown, brought undying glory to English arms, 
while the king’s frantic efforts to avoid bank- 
ruptcy and to finance his wars, ended in building 
up English commerce, and transferred to English 
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hands much of the financial control previously 
monopolised by the Florentine bankers. At one 
time so deeply indebted to the aliens that his 
crown, that of the Queen, and a third smaller 
one, were all pledged to what we should now 
term a German syndicate, supported apparently 
by Italian money, he managed to transfer his 
liabilities to English financiers, and eventually 
by their aid to get clear. How this was 
effected, by levies on the people in part but 
mainly by means of the king’s customs, is told 
in full detail by Mr. Terry; and as an exami- 
nation by a competent student of economics 
into the methods of the financiers of five hundred 
years ago the book is of considerable value. Itis 
indeed one for historical students only, and to 
them it will be most useful. It is in no sense a 
popular work, and it cannot be said to be easy 
reading. But it is a laborious and well-executed 
treatise, carefully carried out, and reflecting 
much credit on its author and on the London 
School of Economics, as responsible for the series 
of which this essay forms a part. 


GENERAL NOTES. 


AERONAUTICAL Socirgty’s GOLD Mrpau.—The 
Council of the Aeronautical Society of Great Britain 
have awarded the Gold Medal of the Society to 
Professor G. H. Bryan, Sc.D., F.R.S., for the great 
services he has rendered to aeronautics by his 
development of the theory of the stability of aero- 
planes. The previous recipients of the Gold Medal 
of the Society, which is the highest award of 
British scientific aeronautics, are Wilbur and 
Orville Wright 1909, and Octave Chanute 1910. 


Output oF COAL IN THE UNITED KINGDOM.— 
The output of coal in the United Kingdom in 1913 
was 287,411,869 tons. This total shows an increase 
of 27,013,291 tons on the figure for the previous 
year, and is the highest on record. The number 
of persons employed at mines under the Coal 
Mines Act was 1,127,890, an increase, as compared 
with 1913, of 88,800. The increase in the output 
of coal is at the rate of 10°37 per cent., and the 
increase in the number of persons employed is at 
the rate of 3°56 per cent. 


THE ITALIAN MERCANTILE MaRINE.—A report 
recently made to the Minister of Marine states 
that the total number of seamen on the register of 
the port authorities in Italy, on January 1st, 1913, 
was 368,484, as compared with 349,786 of the 
previous year. This shows an increase of 18,746 
during the year. The shipping returns at the 
same date give a total of 5,532 vessels, of 
an aggregate tonnage of 1,037,109, belonging 
to the Italian merchant navy, of which 4,693 
were sailing ships, with an aggregate tonnage of 
374,835, and 839 steamships with 762,274 tons, 
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During 1912, the number of vessels of all descrip- 
tions built in Italy was 371, with an aggregate 
tonnage of 114,299. This number includes 18 
steam vessels, with an aggregate of 22,807 tons, 27 


- steam tugs, etc. 


REVENUE FROM THE OCTROI IN FRANCE.—A 
report, recently issued by the Minister of Finance, 
gives the following particulars concerning the 
revenue derived from the “octroi duty,” which it 
appears was levied by 1,533 townships in France 
in 1912. This tax, which is paid principally on 
articles of food, wines, etc., yielded 315 millions of 
francs (£12,600,000) in 1911, as compared with 
324 million francs (£12,720,000) in 1912. Of this 
amount 94,814,989 francs (£3,792,599) paid for 
duty on beverages of different kinds, 21,426,940 
francs (£857,077) was received for wine alone. 
The tariffs on wine in the different towns range 
between the maximum allowed by Government of 
2°25 francs per hectolitre (about 1d. per gallon) 
and 1°15 francs (about $d.). The revenue from 
the duty on wine exceeded half a million francs 
in six towns in France, viz., Marseilles, 1,530,000 
francs (£61,200); Bordeaux, 1,120,000 francs 
(£44,800) ; St. Etienne, 800,000 francs (£32,000) ; 
Nantes, 685,000 francs (£27,400) ; Toulouse, 633,000 
francs (£25,320); and Nice, 618,000 francs (£24,700). 
The octroi duty on wine has been abolished entirely 
in the following twelve cities: Paris, Lyons, Nimes, 
Montpellier, Dijon, Le Mans, Béziers, Bourges- 
Cherbourg, Perpignan, Villeurbanne, and Car- 
cassone, 


TRADE OF Port oF TRIPOLI, 1913.—The number 
of vessels that entered the port of Tripoli last year 
was 1,502, with an aggregate tonnage of 804,178, 
landing 204,414 tons of merchandise and 29,715 
passengers. During the same period 1,498 vessels, 
measuring 819,263 tons, with 33,832 tons mer- 
chandise and 23,824 passengers, sailed from this 
port, making a total movement of 2,995 ships 
of an aggregate tonnage of 1,623,441, carrying 
238,246 tons merchandise and 53,539 passengers, 
of which 125,077 tons of merchandise and 49,796 
passengers were carried under the Italian flag. 
The exports last year from the port of Misurata 
amounted to 31,150 tons, and the imports to 
93,939 tons. 


U.S.A. Harvest Prosprects.—There is every 
prospect of an enormous wheat crop in the United 
States this year, the most optimistic estimates 
still running as high as 900,000,000 bushels, com- 
pared with 760,000,000 bushels last year. The 
winter wheat harvesting is already about to begin. 
Kansas and a number of other States in the wheat 
belt are counting upon a period of great prosperity 
as a result of the wheat harvest. The promise is 
also good for the oat crop and fruits of all kinds. 
As for maize, planting is still incomplete, and it is 
yet too early to form any opinion of this important 
cereal; but the conditions of soil are known to be 
almost universally favourable. 
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NOTICES. 


PRACTICAL EXAMINATIONS IN 
MUSIC. 

The Practical Examinations in Music were 
not concluded this year until June 27th, too 
late for the results to be included in the 
report of the Council. They lasted for eight 
days. 

The examinations were conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Horner. 

The system of examination was the same as 
that for recent years. For instrumental music 
certain standards are given, and candidates are 
asked to select for themselves which of these 
standards they choose to be examined in. The 
standards range from easy to very difficult 
music. For each standard a list of music is 
given for study, and from this list candidates 
select the pieces they will sing or play. Candi- 
dates are expected to play or sing the pieces 
which they have prepared, to play or sing a 
piece, or portion of a piece, at sight, and to 
play certain scales. 

In all, 249 candidates entered, and of these 
244 were examined, a decrease of 29 as com- 
pared with last year. There were 196 passes 
and 48 failures. 

The following were the subjects taken up: 
—Piano, singing, and violin. 205 entered for 
the piano, 162 of whom passed; 33 entered 
for the violin, of whom 31 passed; 6 entered 
for singing, of whom 3 passed. No medal was 
awarded. 

The examiners report that the average quality 
of the candidates for the lower standards was 
perhaps slightly higher than usual, but a good 
many entered for the fourth standard without 
any prospect whatever of satisfying that severe 
test. In general, rhythmical vitality, clearness 
of phrasing, and variety of tone-colour, were the 
chief desiderata among the pianists, 


FELLOWSHIP OF THE SOCIETY. 


In accordance with the By-law passed at the 
Annual General Meeting, held on June 24th 
last (see Journal of June 26th, 1914, p. 696), 
Members of the Society can now use the title 
of Fellow. Those who desire to employ initials 
to indicate their connection with the Society 
should use the letters ‘“ F.R.S.A.” The initials 
“F.S.A.” and “F.R.A.S.” are by long usage 
appropriated to Fellows of the Society of Anti- 
quaries and the Royal Astronomical Society 
respectively. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 
ARTISTIC LITHOGNAPHY.* 


By JOSEPH PENNELL, 


President of the Senefelder Club, Author of “ Lithography 
and Lithographers,” etc. 


(All rights reserved.) 
Lecture I.—Delivered February 16th, 1914. 
THE DISCOVERY—TIHE DECLINE. 


Beside being a great honour to the Senefelder 
Club, which I represent, it is most appropriate 
for the Royal Society of Arts to have included 
a course of lectures upon Artistic Lithography 
in the Cantor series. I would say, however, 
I propose to confine myself to my subject— 
Artistic Lithography, an art for artists, and toits 
practice by artists. For one hundred years the 
Society has encouraged the art in England. In 
the beginning it encouraged the inventor, Aloys 
Senefelder, and the Committee of Polite Arts 
offered “Bounties” to many other minor 
inventors before and after him. The Society 
even unintentionally unmasked what seems to 


* Many of the illustrations to these lectures have been 
taken from “ Lithography and Lithographers,” by Elizabeth 
Robins Pennell and Joseph Pennell. Permission to use the 
hlocks has been courteously given by the publisher, Mr, T. 
Fisher Unwin. . 
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have been a plot to steal in this hall Senefelder’s 
discovery, and it awarded him the gold medal 
in 1819. It issued as a premium a lithograph 
by Linnell in 1848, after Mulready—one of the 
most perfect of English lithographs. It allowed 
in later years William Simpson, a brilliant pro- 
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fessional “ litho artist,” and the first of war corre- ' 


spondents, to say in a paper read on January 27th, 
1891, that lithography was “ A Finished Chapter 
in the History of Illustrative Art.” I hope to 
be able to prove to you that it is entering upon 
a revival which will surpass in artistic excellence 
any period that has preceded it. The Society 
before and after this, encouraged other litho- 
graphers to give their experience and describe 
their methods. And last, but not least, on the 
occasion of the centenary of Senefelder’s dis- 
covery, L suggested that the Society should 
hold an exhibition of lithography ; the Council 
accepted this suggestion and formed a committee, 
and proposed to the Board of Education, then 
the Department of Science and Art, that an 
exhibition of the art should be held in the 
Victoria and Albert (then South Kensington) 
Museum, and this was done in 1898-99, and 
most successfully; and an account of the 
exhibition was given in this hall by Mr. E. F 
Strange, who had more to do with it than 
anyone else. 

For these reasons it is evident that Artistic 
Lithography is an appropriate subject for the 
Society to consider. 

In the minute book for 1819 there appears 
under the heading of Committee of Polite Arts, 
Adelphi, March 28rd, 1819 :— 


LITHOGRAPHY. 


Took into consideration a claim No. 130 for the 
premium offered in lithography. [This was offered 
in the previous year. | 

Resolved to recommend to the Society that the 
Gold Isis Medal, the premium offered, be not given, 

Resolved to recommend to the Society to give 
the Silver Isis Medal as a bounty. That the 
communications be referred to the Committee of 
Correspondence and Papers. 


LITHOGRAPH BY HULLMANDEL. 


Took into consideration a communication and 
specimens of lithography executed on German 
stone by Mr. Charles Hullmandel, 51, Great 
Marlborough Street, West, February 7th, 28th, 
1819. 

Resolved to recommend to the Society to present 
the Silver Medal to Mr. Hullmandel as a' bounty 
for his specimen of Lithography, on condition of 
his giving to the Society a full account of the 
process employed, and leaving specimens of his 
work with the Society. 
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To recommend to the Society to refer Mr. 
Hullmandel’s communication to the Committee 
of Correspondence and Papers. 


TREATISE ON LITHOGRAPHY By ALOYS SENEFELDER. 


Took into consideration a translation of a Treatise 
on Lithography by Aloys Senefelder, the inventor of 
the art, presented to the Society by Mr. Ackermann. 

Postponed the further consideration of the sub- 
ject to Tuesday evening next, and ordered that 
Mr. Hullmandel, Mr. Moser, Mr. Agar, Mr, Gandell, 
be invited to attend. 


» 


April 6th, 1819, seems to have been the date 
of the next meeting. 


TREATISE ON LITHOGRAPHY By ALOYS SENEFELDER,. 


Took into consideration a Reference to this 
Committee of March 8rd (23), 1819, on Mr. Aloys 
Senefelder’s Art of Lithography. 

A communication from Mr. Ackermann was read, 
stating that Mr. Aloys Senefelder was the inventor 
of the Art of Lithography, and that he trusted the 
Society, whose zeal in promoting the advancement 
of the Arts had ever been most conspicuous, would 
bestow their reward on Lithographic excellence. 
That Mr, Senefelder’s efforts had been unremitting, 
introducing the art to the state of perfection, 
which his publication on the subject would evince, 
and that his distinguished character for Science 
would be best appreciated in the contemplation of 
his works. That he requested the Society would 
accept a copy entitled “A Complete Course of 
Lithography,” written by Aloys Senefelder. 

Examined a variety of specimens, 

Mr. Ackermann produced a small press, exhibit- 
ing the manner in which the printing was executed 
and explaining the process of preparing the im- 
pression to be taken, a complete description of 

which will be found in Mr. Senefelder’s publication. 

Mr. Ackermann stated that the press was in- 
vented and made by Mr. Senefelder. That it was 
sent from Germany to him by Mr. Senefelder, and 
further added that previous to an impression 
being taken, the stone on which the engraving 
was made was rubbed over with water and the 
roller then passed over it. 

Mr. Ackermann, in adverting to the advantages 
of the art, observed on the multiplication of copies 
and the facility for producing identical facsimiles. 
He stated that he had read Mr. Senefelder’s work, 
and had applied his experiments with success, that 
the inks he recommended were all effective, and 
that no person who possessed the book could be at 
a loss to execute the different styles of drawing. 

Mr. Heatly stated that he, Mr. Ackermann 
and Mr. Gandell had been practising the art for 
three years, and had failed in a variety of attempts 
before they had obtained Mr. Senefelder’s book; 
that since then their progress in the art had 
been much assisted. Mr. H. observed that Mr, 
Senefelder had recommended the use of grease as 


~ 
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the essential ingredient in the crayons for drawing 
on the stone. 

Resolved to recommend to the Society to present 
their Gold Medal as a bounty to Aloys Senefelder 
for having freely communicated to the public the 
most perfect and complete account of the whole 
process of lithography, of which he is the 
inventor. 


The only other reference is—before this—at 
the meeting of November 23rd, 1819, p. 62 :— 


ARCHITECTPRAL DRAWINGS— LOUTH, 


Took into consideration some specimens of pen- 
and-ink architectural drawings by Mr. Louth, 
5, Tiverton Road, Borough, referred to the Com- 
mittee, April 15th. The candidate, being present, 
stated that he came before the Society as a claimant 
for their notice, not on account of the accuracy or 
intrinsic importance of the subject of his drawings, 
but on account of the manner in which they were 
executed, being done with pen and ink go as to 
produce the effect of engraving. 


® 
Resolved: It appears to this committee that 
Mr. Louth’s architectural drawings do not come 
within the view of the Society. 


And there the Society, or committee, I 
believe blundered, for the subsequent note 
which I have read under lithography and 
also in the index makes me think that these 
were lithographs executed, as Senefelder would 
say, “in the engraved manner.” 

The published Transactions for 1820, in which 
there are several references to what was called 
the “recent art of lithography ’”—though it was 
some twenty-four years old—throw considerable 
light on the history of the art in England as 
well as on the practice of it. 

The first is in the preface, where it is stated, 
page viii :— 

In the class of Polite Arts it will be found from 
the communications of Mr. Hullmandel and Mr. 
Redman that the Society has not neglected the 
recent art of lithography, by which identic copies 
' of writing and drawing may be obtained, as in 
certain cases, to supersede the employment of the 
printing press and the graver. 

And among the premiums to be awarded in 
the Polite Arts, p. xxi, is :— 


LITHOGRAPHY. 


144, For the best specimen in this art, executed 
on stone, the product of the United Kingdom or 
its Colonies, the Gold Isis Medal. 

I am not quite sure from this whether the 
stone, the artist, or the result is to be the 
product—such a definition is open to doubts, 
protests and rows—and one cause, I fear, of 
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the frequently-recurring statement : “ Resolved 
that the Bounty be not awarded.” 

But the conditions are clearly set out :— 

A particular account of the process employed, 
and the name of the quarry, whence the stone 


was taken, and six impressions of the drawing to 
be produced to the Society. 


While among the awards given in 1819, and 
recorded in the volume of the Transactions, 
p. xxxii :— 

öl. To Mr. Aloys Senefelder, the inventor of 
lithography, the Gold Medal. 

For some time I wondered if he ever received 
it, for there is no record of the fact. Had he 
done so, there would, I imagined, have been 
further thanks, which he usually offered for 
much smaller favours. As a matter of fact, 
he did get it, and pawned it with two others 
he received. 


52. To Mr. C. Hullmandel, Great Marlborough 
Street, for a lithographic drawing, the Silver 
Medal. 


53. To Mr. D. Redman, for ditto, on English 
stone, the Silver Isis Medal. 


And in the result of the competition, though 
Mr. Redman now gained it, it is still less clear 
whether he won it for the quarry, himself, or 
his art. 

But there are many interesting matters in 
Volume X XXVIII. of the Transactions. 

The first paper in the Section of the Polite 
Arts was read or communicated by Mr. C. 
Hullmandel, of Great Marlborough Street, 
apparently on February 28th, 1819, after he 
had been awarded the Silver Medal of the 
Society for the best specimens of lithography 
executed on German stone. The specimens 
were shown in the Society’s repository. 

Mr. Hullmandel says, however, they are the 
fruit of an art invented some years ago in 
Germany, and but lately introduced into this 
country—at least in “its perfection.” His 
opening sentence, after thanking the Society 
for its medal, is most important, for he says :— . 
“Its great advantage is that of enabling the 
artist to offer to the public the original produc- 
tions of his pencil without having recourse to 
engravers °—and all he would have to add 
to-day is photo-engravers, mostly so-called. 

He describes his failures and successes in his 
important work, the “ Twenty-four Views of 
Italy,” and saysthat he regrets the English stones 
are not so good as the German—and the German 
stone to-day is almost universally used, and 
mostly comes from Solenhofen, in Bavaria. 
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He cites the number of methods that may 
be employed, quoting or borrowing from 
Senefelder, whose name he never once mentions, 
though every word he writes he got out of the 
“ Complete Course of Lithography,” just pub- 
lished. Even in his treatise on “The Art of 
Drawing on Stone,” the inventor is never 
mentioned. And he even then had Senefelder’s 
press, which he elaborately describes as “the 
press,” and wished to present it to the Society. 
Imitation may be the sincerestform of flattery. 
It is the easiest way of stealing. 
of all the methods, stdtes how they are to be 
practised, describes the materials, exactly 
as Senefelder described them — though he 


never says so—exactly as they are practised ~ 


to-day. He clearly describes Senefelder’s port- 
able press and its working, as follows: the 
stone having been polished 


... is ready to receive the drawing, when the latter 
is executed, a weak solution of nitric acid is thrown 
over the stone: the operation slightly corrodes its 
surface and disposes it to imbibe moisture with 
more facility; while the stone is still wet a 
cylinder of about 3 inches in diameter and covered 
with common printer’s ink [strange statement] is 
rolled over the whole surface of the stone ; the wet 
part of course refuses to take the ink, while the chalk 
being greasy takes a portion of it from the roller. 
The stone is now ready for printing. The press 
consists of a box drawn by a wheel under a wooden 
scraper pressing on it with great power; after the 
first impression the stone is wetted afresh, again 
rolled over with the cylinder, drawn under the 
scraper and so on. 


This is the method of to-day. And Hull- 
mandel’s statement is so clear and lucid that 
I wonder if some writer, whose name he has 
omitted, did not prepare it for him—for the 
press is Senefelder’s portable one, though he 
never says so. 

I now find that Hullmandel’s book is a 
translation of the French manual of Raucourt, 
“ Memoires des Expériences Lithographiques,” 
Toulon, 1819(?), and this is most likely taken 
from Rapp’s manual, 1810. The first book I 
have not seen. 

This is followed by a letter from the Mr. 
Redman of Maiden Lane, not dated — but 
probably in the same year Turner may have 
been living there; but Turner was entirely, 
apparently, superior to lithography; the litho- 
graphs attributed to him by Mr. Rawlinson in 
his catalogue of Turner’s engravings are the 
work of others. Then, as now, lithography did 
not pay the popular painter. This Mr. Red- 
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man, who. won the Isis Silver Medal, flatly 
contradicts Hullmandel, and says quaintly :— 

I have tried various English stones, that are 
equal to the German stones in texture and hard- 
ness, and capable of receiving any kind of drawings 
intended for lithographic purposes [despite all 
which the stones continue to come from Germany]. 


Whether Hullmandel’s lifting of Senefelder’s 


. invention, and his press, excited R. Ackermann 


—being a rival printer and publisher—I do not 
know, but on page 120 there. appears a letter 
from him dated May 5th, 1819, of the greatest 
interest, in which he says :— 

I beg the favour of you to present with my 
most sincere respects to the Society of Arts, etc., 
a lithographic ‘press, the invention of Mr. Aloys 
Senefelder, whom they have distinguished by their 
Gold Medal, which must be highly flattering to 
him; and their acceptance of this curious and 
useful machine will be equally so to me, as I was 
in some measure the instrument by which the 
Society were induced to become the patrons of his 
invention. 

On the slide appears a steel engraving of the 
“curious”’ instrument (Fig. 2); it is more 
curious a lithograph was not made of it. 

When the “portable press,” the invention 
of Mr. Senefelder, was accepted by the Society, 
the Transactions state that ‘“‘ The thanks 
of the Society were voted for his present, 
and a description of the press was ordered 
to be published in the coming volume of 
Transactions,’ and the moral is that Acker- 
mann got the better of Hullmandel. But 
what I should like to know is, if Senefelder 
ever heard anything of the whole affair, and 
what has become of the printing press and 
the specimens? Of course his book was out 
before. But from the year 1800, when Sene- 
felder took out his patent in England, many 
tried to deprive him of his discovery both 
here and abroad, but the action of the Society 
of Arts in 1819, in awarding him the gold 
medal while he was still living, settled the 
question as to who was the inventor of 
lithography for ever. 

“ Fig. 1 shows the press open, a a the stone on 
which the drawing is made, secured to the lid 
by the dovetails, b b, between which it slides ; 
cc, a frame on which the leather is stretched 
to hold the paper for the impression; dd, a 
narrow ridge that travels from one end of the 
box to the other, and presses every part of the 
leather and paper on it against the stone; 
e, is a handle which moves it and drives the 
wires which move the stone through the press.” 


So far as I can see this press seems to have been 
í 
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moved by direct pressure of the upper surface, 
for I can find no scraper on it. I admit frankly 
that from these drawings I do not quite under- 
stand how the printing was done on it. 

There are more references in this volume 
of Transactions which should be referred to. 
During the year 1819, on page 202, H. Acker- 
mann, Esq., presented a quarto volume entitled 
“ History of Lithography” —this, of course, 
is Senefelder’s ‘Complete Course of Litho- 
graphy,” and also a lithographic press. Further 
on, there is a catalogue of the models, machines, 
etc., received, among which is “Mr. A. Sene- 
felder’s lithographic press.” 

In the list of members it is stated that 
Ackermann belonged to the Society, but I do 
not find Hullmandel’s name among them. 

It is not necessary to repeat the names of 
‘all the readers of papers on the art, from Hull- 
mandel, the first, to the present; but I have 
said enough to prove the Society’s interest in it. 

As to the art itself, of all the graphic arts 
lithography is the only one which has an 
authentic history; the birth of the others is 
wrapped in mystery. Metal engraving and 
etching are supposed to be the outcome of 
rubbings on paper by the niello workers done 
to see the effect of their designs in metat, to 
make specimen books or preserve a record. 
The dispute over the discovery of mezzotint is 
still unsettled. As to aquatints, no one really 
knows how they were done. Wood blocks, 
whether invented by the Chinese or the Japanese, 
or whether they discovered the art or each other, 
as Whistler said on another occasion, I know 
little, save that the subject is a bottomless pit 
for those who fall in. As for wood-engraving, 
Papillon in France, by the engravings in his 
history of the art, proved he knew all about it, 
and was most indignant when he says “a fool 
of an Englishman came over to tell me how to 
engrave on the end of a block.” 

Bewick is supposed to have been the first 
to engrave with a graver on a cross-section, the 
end of a piece of boxwood; but he does not 
make, so far as I can find in his story, any 
claim at all to have done so. What he did was 
to use the white line in wood-engraving. 

But with lithography it is different. Aloys 
Senefelder invented the art in 1798, and he 
says so, in his “Complete Course of Litho- 
graphy, 1819.” The original German edition was 
published the year before, and no one since has 
been able to deprive him of one jot or tittle of 
his discovery, though many have tried ; no one 
has succeeded in anything but accomplishing 
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what he did or said could be done. Many have 
thought they have invented new methods, only 
to turn to Senefelder and find that he had 
either practised or predicted them. But Sene- 
felder was not only a prophet and an inventor, 
he was a practical person and a nasty man to 
get on the wrong side of. He was a modem 
Cellini, and if he, like Cellini, did not go about 
after shop hours, instructing cardinals and 
informing popes, and then painting Rome red 
on his way home, at any rate, in his leisure, he 
demonstrated the possibilities of his art to 
society and royalty, and hauled: anyone into the 
law courts who dared to dispute his patents, and 
his mantle has, in this way, fallen upon some of 
our shoulders. And he, according to Herr Carl 
Wagner, his biographer, married a rich person 
and lived happily and prosperously ever after. 
The whole story of his life is amusing and 
pathetic, dramatic and sensational. He has par- 
tially told it in his autobiography, which, how- 
ever, extends only up tothe year 1817. He lived 
until 1834. The complete biography written 
by Herr Carl Wagner has just appeared. But I 
have not time to give the story of his life. 
Senefelder himself tells the story of his first 
discovery, 1796, in a few words. I quote from 
Mr. J. W. Muller’s translation from the original 
German text, published in 1911 :— 


T had just ground a stone plate smooth in order 
to treat it with etching fluid and to pursue on it 
my practice in reverse writing, when my mother 
asked me to write a laundry list for her. The 
laundress was waiting, but we could find no paper. 
My own supply had been used up by pulling proofs. 
Even the writing-ink was dried up. Without 
bothering to send for writing materials, I wrote 
the list hastily on the clean stone with my pre- 
pared stone ink of wax, soap and lamp-black, 
intending to copy it as soon as paper was supplied. 

As I was preparing afterwards to wash the 
writing from the stone, I became curious to see 
what would happen with writing made thus of 
prepared ink, if the stone were now etched with 
aqua fortis, I thought that possibly the letters. 
would be left in relief, and admit of being inked. 
and printed like wood-types or wood-cuts. My 
experience in etching, which had showed me that 
the fluid acted in all directions, did not encourage 
me to hope that the writing would be left in much 
relief. But the work was coarse, and therefore 
not so likely to be undercut as ordinary work, so I 
made the trial. I poured a mixturc of one part. 
agua fortis and ten parts of water over the plate, 
and let it stand two inches deep for about five 
minutes. Then I examined the result, and found 
the writing about one-tenth of a line or the 
thickness of a playing-card in relief. 


Eagerly I began inking it. J used a fine 
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leather ball, stuffed with horsehair, and inked it 
very gently with thick linseed oil, varnish and 
lampblack. I patted the inscription many times 
with this ball. The letters all took the colour well, 
but it also went into all spaces greater than half a 
line. That this was due to the over-great elas- 
ticity of the ball was clear to me. So I cleansed 
my plate with soap and water, made the leather 
tense, and used less colour. Now I found colour 
only in such spaces as were two or more lines 
apart. [The new art was invented. ] 


His story is the cause of two errors. First, 
that Senefelder was almost starving because 
the family ink was used up; and second, that 
this experiment was the invention of lithography. 
There is no truth in either statement. It was 
his discovery, not a new one, of engraving and 
printing from stone in relief. He saw imme- 
diately what he had done. Senefelder had been 
experimenting with the object of making plates 
on which to print his plays—he was a dramatist 
—in relief or in intaglio, and he wished to be 
his own printer and publisher, actor and 
manager; but he discovered, as he says, first 
that, with scarcely any relief, and later, “after 
thousands of experiments,” with no relief at 
all, he could print from flat stone and metal 
plates, if he wrote upon them with his greasy 
ink, or transferred writing and drawing to them, 
then washed them with acid—no longer bit— 
simply fixed the writing or drawing. For, as 
he says—and. this is the whole invention—if he 
could put the greasy drawing on a flat stone, 
why could he not get it off again? If he could, 
as he did, make his drawing with greasy ink 
on paper, transfer this to the stone, which 
reversed it, why could he not then ink the 
stone and transfer it back again to paper? He 
did so, and in the year 1798 invented trans- 
ferring—and printing—lithography, which is 
chemical surface printing. When he damped 
the surface of the stone or zinc plate with water, 
the grease in the writing-ink repelled the damp- 
ness, while the stone or metal undrawn upon 
absorbed it. When he then inked the stone 
` or plate, for he used zinc too, and Muller 
says tin, with a roller covered with his 
greasy ink—which he soon made, and the 
same roller is used to-day—he found that the 
greasy ink on the roller adhered to the drawing 
or writing on the stone or plate, and the 
dampened, undrawn-upon parts of the stone 
or plate rejected the ink, and this is what we 
now call lithography. A lithograph, therefore, 
is a print from a flat surface which has a design 
made upon it, or put upon it, with grease, and 
which absorbs and repels water and grease 
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equally. The definition, therefore, that litho- 
graphy is the art of drawing on, and printing 
from, stone is not the definition of the inventor, 
but one which has been invented for him and 
is completely misleading. The stone or plate 
with the design on it, after having been 
dampened with gum-water and inked with 
grease, will, if a sheet of paper is placed on 
it, and passed through a press, give off a 
copy, or any number of copies, of the original ; 
not an engraving or a reproduction of the 
design—but another or many originals. Collo- 
type is similar in that it, too, is printed from a 
flat surface, but the printing surface is gelatine, 
or some similar substance, rendered sensitive 
to light, and the drawing is photographically 
printed on, and the artist has no part in it. 
Senefelder did not call his invention litho- 
graphy, but chemical printing, then stone 
printing. In England, when he came here and 
patented it in 1800, he called it Polyautography 
—a complicated but true description. The term 
is said by Herr Wagner to have been invented 
by F. Johannot, of Offenbach. The stone was 
only a happy but excellent medium. From 
the beginning he was trying to get rid of the 
stone—mainly because of its weight—and he 
tried, he says, copper, zinc, and a composition 
which he described as stone paper, that is, 
paper covered or coated with powdered stone. 
But till this day nothing has been discovered 
to print from to supersede the Kellheim or 
Solenhofen stone, on which he wrote his washing 
list. To-day, however, zinc, aluminium, marble 
and rubber are used, and in the future, in the 
coming revival, rubber on the offset press will 
revolutionise the whole art of illustration, en- 
graving and printing, as well as the whole art 
of lithography, or rather rubber will give place 
to copper, zinc, and aluminium; for the offset 
press is the most complicated machine for doing 
the simplest work. I am not going into a tech- 
nical explanation. If you wish that, I would 
refer you to Senefelder’s “ Complete Course of 
Lithography,” Richmond’s “ Grammar of Litho- 
graphy,” Duchatel’s “Traité de la Litho- 
graphie Artistique,” Vincent Brooks’s article in 
the ‘Encyclopedia Britannica,’ and Ernest 
Jackson’s “ Lithography’ in the “ Imprint.” 
As for the history, that has been partly set 
down by Mr. Atherton Curtis in “ Some Masters 
of Lithography ”; and by Mrs. Pennell and 
myself in “ Lithography and Lithographers,” 
and, latest of all, by Herr Carl Wagner in his 
“ Life of Senefelder,” just published in Leipzig. 
We have all tried to give the story from the 
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invention to the present day. There you will 
find the technique, the theory and the history. 
If you want the practice, you must learn it— 
after you have learned to draw—in a shop or 
school. 

But speaking of the theory and practice, I 
would again say that when you work out some 
theory. of your own, put it in practice and 
make a mess of it, you will find in Senefelder’s 
book complete instructions published ninety- 
five years ago, as to how you should get out 
of your messes. In fact, there seem to have 
been only three things he did not know of— 
aluminium plates, the steam press, and photo- 
lithography, though in France, Daguerre, before 
inventing photography, made lithographs. 
Aluminium had not been worked, nor the steam 
press invented, nor photography thought of, 
otherwise Senefelder would have used them all, 
and very probably there would have been no 
such thing as Artistic Lithography. For that 
was not what he was after. 

I have no intention of discussing the scientific 
or the commercial aspects of lithography. I 
wish simply to consider it from the artistic 
standpoint: to show what wonderful work has 
been done in the past by artists; to show what 
is being done to-day by artists; to show how 
it is done, and to venture to predict that in the 
future even more wonderful work will be done 
by artists. 

In the first place an artist requires no special 
technical education to make a lithograph, 
with all due respect to the schools and their 
excellent—some of them-—masters. But there 
is one indispensable qualification—the ability 
to draw. If the artist possesses that, he only 
needs, beside, a piece of chalk, a pen and a 
brush, a penknife, a piece of paper, a sheet of 
zinc or aluminium, or a slab of stone. He 
draws upon and with these materials in his own 
way, trying to render his subject as well as 
he can. He makes his line or tone with the 
chalk, he may use ink or wash also ; he sees the 
drawing all the while as it will print, and when 
finished he either makes a print of it from stone 
or metal, or has a printer pull his proofs for 
him, though he really should do so himself. 
And these are each and all multiplications of the 
original, not reproductions of it. 

These, then, are the three distinctive qualities 
of lithography :— 

(1) The drawing is made by the artist on a 
flat surface, just as he wishes it to print. 

(2) It is printed from a flat surface by rolling 
greasy ink on it. 
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(3) It is a multiplication of the original and 
not a reproduction of it. 

Again, I say the artist sees his work finished 
from the beginning—in the proof as he drew it. 
In etching he does not see the drawing at all, 
but he scratches lines on the varnished copper 
plate, which he hopes will give in printer’s ink, 
after being bitten, the design he wishes, but 
he really knows nothing about it till he pulls a 
proof, and is frequently then the most astonished 


_of discoverers. 


In wood-engraving the artist’s lines or tones, 
or the photograph of his design, is put upon 
the wood block and either he or the engraver 
cuts this flat surface into relief and reproduces 
it, by lines which often never existed in the 
original at all. 

In photo-engraving, this is more, or rather 
less, done by photography and chemical action 
—assisted by machinery—mechanical and 
human. Yet photo-engraving is altogether 
the outcome of lithography, for the early 
photo-engravers transferred, just as the litho- 
graphers do, their drawings on to a sheet of 
zinc—then they rolled them up with ink as 
lithographers do, forming a resist, and bit 


them into relief, as Senefelder i describes 
under “The Wood -cut Manner,” as he 
did in his first experiment which I have 


quoted. Only the photo-engravers bit the zinc 
much deeper, for letterpress printing, and 
frequently ruined the zine plate. Before they 
bit it, however, some of them pulled flat proofs 
which were really lithographs, and sent them 
to the artist and publisher, who were as charmed 
by them, as disgusted usually by the etched and 
printed block. But all these are methods of 
reproduction, or deception. Lithography is the 
method of multiplication. 

Senefelder was not an artist, unless you 
describe a mummer as an artist; but he saw at 
once and said in his book that the transfer 
method—which I have referred to as the in- 
vention of what we call lithography, that is, 
drawing on transfer paper—was the most 
important part of his discovery. He continues: 
“This manner is peculiar to the chemical 
printing, and I am strongly inclined to believe 
that it is the principal and most important 
part of my discovery ... it will be of the 
utmost benefit to artists by enabling them 
to obtain facsimiles of their drawings . . . It 
would be indeed an easy matter, by expatiating 
on these advantages, to fill a whole book. I 
wish from the bottom of my heart to gain 
friends for this manner and to point out the . 
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various important purposes to which it may be 
applied in order that clever artists may devote 
themselves to its improvement.” But he also 
pointed out that it would be useful for many 
other and more utilitarian objects. ‘“‘ Every 
person who with common ink can write on paper 
may do the same with chemical ink, and by the 
transfer of his writing to the stone it can be 
multiplied ad infinitum.” And he asserted that 
lithography would be taken up, as it has been, 
for the multiplication of government, legal, and 
military documents because of its “ despatch and 
secrecy.” “‘In commerce and in trade” he knew 
it would be adopted, and by “ men of letters 
and authors,” by composers, and, he might 
have added, noble lords who send out begging 
letters written with their own hand noble 
and signed by their own ducal names, by 
counterfeiters and moneylenders. In fact, 
the use of lithography, as he predicted it 
would be, is universal, and altogether owing 
to the transfer method. The first of the royalties 
who visited him, and they seem to have visited 
him all the time, was the Prince Louis of Bavaria, 
who came with his sister, and he wrote on 
transfer paper with his own royal hand: 
“Lithography is one of the most impor- 
tant discoveries of the eighteenth century.” 
Other royalties and titled persons were given 
transfer paper, drew upon it, and got a proof 
back more quickly than Rembrandt did the 
salt-cellar plate. Musicians and composers wrote 
their music, and had it printed by litho- 
graphy. But nothing of particular note 
artistically was done in Germany until 1808, 
when the “ Missal ” of the Emperor Maximilian, 
the first important book, the illustrations drawn 
by Strixner and printed by Senefelder, appeared. 
All the text was done on transfer paper, and it 
may be all the drawings as well. This is now 
impossible to tell. But in the English edition 
of the “Complete Course of Lithography,” 
facing page 256, is a drawing of a pump by 
Samuel Prout, entitled “ A Drawing on Paper 
Transferred on Stone,” and facing page 258 is 
a sonnet to Senefelder, composed by and in 
the handwriting of the author of “ Dr. Syntax,” 
inscribed ‘‘ To Mr. Aloys Senefelder, Inventor of 
the Art of Lithography and Chemical Printing ”’ : 

How great your boast, who by your matchless 

skill 

Can quicken Labour’s progress at your will, 

Can by your chymic multiplying powers 

Convey to Life so many added hours. 

And since your potent Art began to live, 

One Hour creates what days were wont to give. 

The sentiments of the author of “ Dr. Syntax ”’ 
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are possibly not so important as his testimony, 
but he proves by this tribute that on February 
25th, 1819, Senefelder was regarded as the 
inventor of lithography, and that the transfer 
method was in use in England. From this, and 
endless other examples, it will be seen that the 
transfer method was not only the first invented . 
but the first practised. 

Many writers, including Senefelder himself, 
say that soon stone began to be more and more 
used, and paper for drawing given up. 'The 
reasons are simple, The paper which Senefelder 
invented for chalk drawing was not good, and 
it has only approached perfection within the 
last few years. But another reason was that 
most of the earliest artists, especially in Ger- 
many, used lithography for the copying of 
paintings, and the stone could therefore be set 
up in the gallery in front of the pieture and 
the copy made directly on it. In France the 
Romanticists, in nearly every case, especially 
those who worked for Baron Taylor’s book, 
made compositions from their sketches. So did 
Daumier and Gavarni, most probably, to keep 
pace with the journalistic requirements of the 
moment. So did Harding and Lane here, 
because of the British desire for finish, which 
was much more quickly and cheaply obtained 
on stone than on paper. And thus the desire 
for cheapness, rapidity, and certainty led to 
the use of stone and, for years, to the aban- 
donment of paper, though Senefelder all his life 
was trying to get rid of the ponderous, cumbrous 
stone, and substitute for it the light and portable 
zinc plate or stone paper, and he never ceased 
transferring and experimenting, both on plain 
and prepared papers. If these facts are known 
to lithographers, they are carefully concealed, 
but they are clearly stated in Senefelder’s book. 

In Germany, the most important work of the 
lithographer was the copying of pictures and 
the production of huge folio volumes containing 
the copies. Many artists acquired amazing skill 
and. facility in this way. Among them Strixner, 
Hanfstangl, Piloty, and Mitterer were probably 
the mostaccomplished. Ontheother hand, it must 
be said of these men that they thought more of 
their own work than of that of the artists whom 
they were copying. Take one of the most 
remarkable examples—the portrait of the “ Sons 
of Rubens,” by Hanfstingl, or this Van der 
Helst by the same copyist. Though techni- 
cally, from the professional lithographic point 
of view, this print is almost perfect, it gives no 
idea of the artist’s handling or colour. And as 
one turns over these. volumes it becomes 
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evident that Hanfstingl saw every artist's 
picture through his own eyes. Piloty cared 
more for the artist whose paintings he was 
copying, though few people who did not know 
“ The Boar Hunt,” by Snyders, would attribute 
Piloty’s tame work in the copy to that vigorous 
artist. The fashion for publishing collections of 
pictures quickly spread all over Europe, but 
while the great folios are as imposing as they are 
weighty, excepting as examples of lithography 


Fie. 4.—" THE Boxers.” 


carried further than it éver was before or has 
been since, they have little to commend them. 
They are as extraordinary as ‘reproductive 
etchings, and as misdirected, and with the 
coming of photography they completely dis- 
appeared. But, until quite recently, it was in 
reproductive lithography that Germany set the 
fashion to the world—it was only a fashion— 
Scarcely an original creative artist drew either on 
stone or paper in Germany or Austria for years. 
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In France it was quite different. The art 
was carried there from Germany by returning 
army officers and amateurs. It became in Paris 
salons, in the beginning of the last century, 
as seridus an occupation as bridge is to-day in 
London drawing-rooms. Then artists took it 
up, following society, and printers, headed by 
Senefelder, invaded France, and within a very 
few years lithography was upon the country. 
But it was no passing fad, for all the better- 


(T. Géricault.) 


known men worked at it, finding it most sym- 
pathetic and responsive. Here, too, paper played 
an important part, and the first print that is 
known to have been madein France, dated 1804, 
by Bergeret, was made apparently on paper. In 
those early years of the last century the whole 
of Europe, especially France, was. full of 
soldiers, ‘and the military painter was abroad. 
The Vernets found it: just» the medium for 
their work. And if they and ‘their successors 
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did not invent the Napoleonic legend, they 
more than anyone else popularised it. Charlet 
and Raffet splendidly carried on the tradition. 
Raffet proved in drawing after drawing that on 
a few inches of paper or stone he could make 
a masterpiece, His “ Réveil ” and “ Nocturne ” 


Fic, 6.—H, Monnter (Rôle de “ Joseph Prudhomme ”); 


have never been surpassed excepting by himself 
in the marvellous “Ils "grognaient mais Ie 
suivaient toujours,” which proves him a great 
artist. These, if his most perfect work, are only 
three examples out of the hundreds, probably 
thousands, of prints.that he made. Charlet, 
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though not so great an artist, was more of an 
experimenter, and he has left most in- 
teresting records proving that he knew all 
about wash, and scraping, and pen, and 
chalk, that was to be known, besides in- 
venting several new methods of working of 


(H. Daumier.) 


his own. But all sorts of artists in France 
wereinspired by lithography, Géricault, coming 
over here, did a number of scenes in London. 
Some of his subjects were found within a few 
yards of this hall in the approaches to the 
Adelphi Arches. 
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during these troubled times, worked in the 
Jardin des Plantes, drawing a wonderful series 
of animals, and in his studio, illustrating 
“Faust.” Traviés found lithography useful 
for caricature; and Lami and Grandville and 
Boilly and Henri Monnier illustrated the 
fashions and fads of the day.’ =". .-jf j 9 EA 

With the growth of lithographic printers and 
publishers there began to appear; portfolios of 
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this there is an amusing and curious fact to‘note, 
To-day, the artist who has time, or brains,‘ or 
energy, to make three or four etchings or 
lithographs a year, is regarded as rather a 
dangerous person who is doing too much: for 
his reputation, And yet the man of the’past 
among lithographers, whose work is at present 
most sought after, is Honoré Daumier, who 
turned out—there is no other word for it— 


Fic, 8.—ALEXANDRE Dumas Pbre IN 1830. (Achille Devéria.) 


prints, and they were continued, in increasing 
numbers, for many years. There had been 
several attempts to use lithography for news- 
papers and magazine illustrations in various 
countries, but it was in France alone that this 
met with success, and some of the finest litho- 
graphs done in France appeared in the cheapest 
papers, weekly in La Caricature and Le Charivari, 
and monthly in L’ Artiste. In connection with 


thousands and thousands of prints, proofs of 
which cannot be found, if ever they were made. 
Week after week they appeared in Le Charivari, 
and the prints that the collectors now struggle 
for, then cost a few sous, and nearly all have 
the letterpress of the newspaper on the back. 
Daumier did besides a number of larger draw- 
ings, among them the “Ste. Pélagie,” memorable 


not only as a drawing;~but as a oe 
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his lithographs, on at least one occasion, landed 


him in prison, where. he took. his lithographic. 
materials and set to work» and. made a 


memorable record. «It. would be interesting 
to see what Sir F. C< Gould or. Mr. E~ T. 
Reed. would -do- undef such circumstances. 
horrible massacre of the ‘‘ Rue Transnain ” was 
also a political-document of the greatest value 
and a great masterpiece too, a combination | 
which almost never occurs. Even with all these 
thousands of lithographs, Daumier found time 
to paint. Gavarni was another caricaturist, 
and a fashion-plate artist, whose fashion plates 
are quite unapproached by those of any 
modern designer, and most probably unknown 
to the proprietors of correspondence colleges 
and directors of advertising schools where “ the 
art of making big money quick ” is announced 
to be taught by people who, one would think, 
would first make it for themselves. But Gavarni 
was a lithographer to whom Whistler’s definition 
of an artist could be perfectly applied—“‘a man 
who can draw anything, can draw everything.” 
The man whose work ranges from a fashion 
plate, a portrait, a beautiful drawing of a 
beautiful woman beautifully rendered, to the 
grim terrible Thomas Vireloque, is a great 
artist. 

Another phase of lithography in France was 
portraiture. Now, most notorieties and a few 
distinguished people, and all mummers, are 
immortalised by artist-photographers. Seventy- 
five years ago they ‘sat to artist-lithographers, 
and the drawings of Achille Devéria and 
Jean Gigoux not only give us the character of 
their sitters, but are a proof what distinguished 
artists these lithographers were. Still another 
phase of the art, which was brought to greatest 
perfection in France, was the publication of 
illustrated volumes showing the beauty and 
romance of the land. To-day the same thing 
is done in France by photographs issued by the 
Touring Club. These volumes were published 
by the State. They were, it is true, somewhat 
ambitious, for if the idea of Baron Taylor, an 
Englishman living in France, had been carried 
out, the work would have cost two million and 
a half francs, each subscriber would have had 
to pay thirty-three thousand francs for his copy, 
and it would have taken a hundred and three 
years to complete. After nineteen volumes 
were published, however, it was with difficulty 
stopped. But to those nineteen volumes, or 
the earlier of them, all the Romanticists con- 
tributed, beginning with Horace Vernet and 
Daguerre—before he had gone into photography 
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—-Fragonard, Isabey, Paul Huet, Bonington, 
Ingres, Nanteuil, ‘and Viollet-le-Duc, and later 
Prout and. Harding. The prints were the 
work of artists, not of copyists. The series is 
altogether .the most imposing monument to 
lithography that exists, and it can be seen and 
studied at the British Museum and South 
Kensington. Outside of museums and galleries, 
there are probably few complete copies in 
existence. Around this monumental example 
of art and graft grew up volumes lesser in size 
but equal in artistic importance. | Tapey s 
“Six Marines Dessinées sur Pierre” is an 
extraordinary series, and as extraordinary are 
his studies of sea-coast towns. Bonington, too, 
and he was another artist who was not afflicted 
with the modern horror of work, issued a 
portfolio, “ Petite Normandie,” containing some 
of his best lithographs, far better in, many ways 
than the “ Gros Horloge * g0 ‘widely praised. 
Bonington has suffered from. the ‘ critics, like 
that far from great artist Méiyon, who is often 
appreciated for thé rarity of his prints, ‘or the 
paper they happen:to haye been pulled on, more 
than for the design. ‘Though Baron’ Taylor s 
volumes continued to appear until late in the 
sixties, and Daumier.lived until the, ‘seventies, 
and Le Charivari, I believe, still goés on, the 
art in France, as everywhere else, ‘became and 
remained for matiy years purely ‘commereial, 
and had no artistic importance. But from the 
time of Delpech and Engelmann, .the pringers 
of the earliest days, there had been printers in 
France who cared for good“ printing, and. this 
tradition was maintained by. ‘the house of 
Lemercier, a firm which existed: for “several 
generations. There was always. a " printer at 
Lemercier’s who understood art;.till Duchatel 
their last; but even Lemercier’s finally succumbed 
to commerce and reproduction, and have now, 
I believe, succumbed altogether. Sa 
None of the other Continental countries 
produced a school of lithographers of -any 
importance, and there is but one land which 
had a great lithographer, and that country was 
Spain, and Goya was the artist.. What he did 
was wonderful. His “ Bull Fights, ” drawn while 
an exile in Bordedux, 1825- or 1926,. -but four 
in number, made his reputation. There are a 
number of other prints attributed to him, and 
a few genuine portraits, but it is pretty certain 
that he did not do all. There are also some 
curious essays with a pen in the British Museum 
that may be lithographs and may not be. But 
the “ Bull Fights ” are great works of art, and 
show fully the picturesqueness of that pictorial 
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sport. Lithography in La Lidia, the bull- 
fighters’ paper, is still used in Spain. There 
were also portfolios of reproductions of the 
pictures of the Prado also issued in Madrid, 
managed, as is all Spanish art, by the Madrazzi 
family. 


Fic. 9.—Sarnt JEAN A Tarers (from “ Voyages Pittoresques,” 1833). 


Senefelder, who was always travelling to take 
out his patents or to protect them, or to fight 
with somebody, came to England in 1800, and 
had a strange experience. He came here to 
take out a patent, but the artistic side of his 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July 3, 1914. 


art was the last consideration. Senefelder was 
a most intelligent person, and understood the 
people he had come among. The patent was 
taken out principally as_a means for printing 
on calico. But all the while he was here he 
complains that he was kept locked up by his 


(Eugène Isabey.) 


partners for fear someone would steal his secret. 
They say they had to -keep him shut up for 
fear he would give it away. The secret was so 
well preserved that after a few years, in fact 
after two or three, his: name even was forgotten 
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and the credit was taken by his associates. 
They saw there was something in lithography 
besides calico printing and writing music, and 
in 1803 an album containing twelve prints was 
issued in London, with the title “ Specimens 


of Polyautography,” the work, among others, of 
Stothard, Barry, Fuseli and Benjamin West, 
published by Philip André, “ Patentee.” This 
was the gentleman who had acted as Senefelder’s 
keeper. From that time until 1819 nothing 
more was heard of Senefelder, and then he 
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was, in this Society’s rooms, given the proper 
credit by this Society for what he had done, 
and also given the gold medal. The term 
“ Polyautography,” which André may have 
invented or stolen, is certainly explanatory 


Fic. 10,—A BuLL-FIGHT, (F. Goya.) 


and far better than lithography. But it- 
was used only for two or three of the early 
portfolios, though it got back eventually to 
Germany, or came from there, after that it dis- 
appeared as a technical term. In England two 
of the most distinguished artists of the time, 
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Blake and Bewick—and engravers may be artists 
—as well as a number of forgotten Academicians 
and amateurs, became interested in the art upon 
its introduction into the country, amongst others 
Nicholson and Barker, of Bath. Even here, 
noble lords and ladies played with it at the 
start, as did Count D’Orsay; for example, and 
the late Queen Victoria. Blake and Bewick 
were not only artists but experimenters, and 
interested in art. for art’s.sake, as few of their 
successors are, ‘and each made a lithograph 
though neither had: had the slightest training. 
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by the Society, and the subsequent discussions 


and papers, must have attracted much atten- 


tion to theart. For inthe same year, 1819, Hull- 
mandel issued a manual which shows there 
was already practical interest in the art; the 
book went through a number of editions and 
appeared in various forms. Hullmandel also 
produced probably the first important portfolio of 
drawings after the “ Polyautographic Albums,” 
“ Twenty-Four Views of Italy,” in 1824, but the 


‘lithographs are not.of great merit, and, in fact, 


it apparently was not until the art was in a 


mA Saran 


(William Blake.) — 


Blake seems. to have met with no difficulty, 
and he produced’.a. design in pen-and-ink 
transferred “+0; < Or ie drawn = on, stone that 
contains àll- the; character: -of his. engravings. 
Bewick somewhat: later: made a drawing one 
day before breakfast, he.says, and had a proof 
in the course of the morning. With perfected 
machinery and simplifiéd workmen t0-day, it 
‘would-be hard-to beat this, though I hopé to be 
‘able to prove to-you that it can be done—that 
-a lithograph can be made and printed in an 
hour—and. in. this hall. The publication of 
Senefelder’s book, the gold medal awarded him 


flourishing condition in France, not until French 
artists came here, that lithography began to be 


_ generally practised. Probably Géricault had as 
much to do with this as anyone. In the early 
` part of the last century, long before there was 


any sentimental talk about an entente cordiale, 
there was a continual going and coming of 


‘English ‘and’ “French: artists: between the two 


countries. The English wood-engravers went, to 
Paris to engrave’ the Romanticists’ designs ; 
these were the same artists who made litho- 
graphy. French artists, Vernet and Géricault, 
either came over to England or had their work 
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published here. French printers, Engelmann 
and Motte, opened offices and galleries in 
London. English artists, Prout and Harding, 
went to Paris to work for Baron Taylor, and 
-really to learn the art. But among artists, or 
rather among painters, here—a very different 
thing—there was no love for it, no interest in it, 


Fic. 12.—F rom “ Sketches at Home and Abroad.” 


and the reason, I believe, was the same then as 
it is to-day—lithography did not pay painters, 
and so was looked down upon by them. From 
this point of view one can understand Turner 
not practising it. As far as I can find out, he 
never made a lithograph in his life, but it is 
much more difficult to understand why Con- 
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stable did not. Cotman is one of the few 
artists who did make lithographs of any 
importance. James Ward was another, while 
Cattermole, Taylor and Linnell did excellent 
work. There never was a school in this country, 
scarcely a group of artists, who made fine 
portraits in lithography. The two or three whose 


sa 
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(J. D. Harding.) 


master was Lane were the exceptions. Lane’s 
work is characterised by extreme delicacy and 
charm, and if it cannot for a moment be com- 
pared with that of Devéria in vigour and 
directness, it is far more finished, if that is 
an artistic quality, and far “prettier.” It is 
thoroughly English and was most successful. 
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His best lithographs are in a series of reproduc- 
tions of Gainsborough’s sketches, and the prints 
look probably like the sketches. Lane was 
made an Associate lithographer of the Royal 
Academy ; incidentally, it might be remarked 
that Whistler, also a lithographer, was not. 
The work of the followers of Lane and Vinter, 
another portraitist, may be seen in the bed- 
rooms or coffee-rooms of almost any county 
inn. The master of foxhounds, the local lord, 
and the member of Parliament smile at you 
from the walls. The paper on which these are 
printed is usually foxed and strained, and the gilt 
frames which surround them are usually tarnished 
and battered. But the subjects, their coats and 
„their caps, and their whips and the law books, 
or the pictures of the houses lent to them for 
life, which they hold in their hands, are perfect 
—it is only the faces and the hands that are 
completely devoid of character. Now that sort 
of person is photographed. But why do not 
modern artists make portraits in lithography ? 
Jackson and others do, why do not Sargent, and 
Lavery, and Shannon now? I think it might 
pay! Sargent has done an excellent drawing. 
Why don’t the others ? 

-In caricature, instead of work of artists like 
Traviés, Daumier, Philipon, and Decamps, 
whose designs either made empires fall and 
republics tremble, or suppressed the papers that 
published them, and put the artists in prison, 
here in lithography were the vapid banalities 
of the elder Doyle and the pompous platitudes 
of his successors. There have been no successors 
to the great caricaturists like Gillray and 
Rowlandson, if one excepts Matt Morgan. The 
only caricature in British lithography I know 
of that ever made a sensation was Sandy’s 
“ Nightmare,” which really riled the great good 
Ruskin. Some of Ruskin’s best drawings were 
copied by Harding and Boys in lithography, 
though Ruskin later advised his students to 
beware of and avoid it. But there is no 
accounting for that prophet! Technically, the 
lithograph caricatures published in Eneland 
to-day are excellent—as lithographs or photo- 
lithographs; as works of art I do not under- 
stand them. But the people to whom they 
appeal do, so I suppose they are all right, and 
they serve their purpose. 

The truth is that lithography in England 
quickly fell into the hands of specialists. From 
the beginning secrecy was the word, and it 
grew. If anybody had a method that he could 
patent, he patented it, or kept his method to 
himself, and it not infrequently died with him. 
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Prout was one of the very few lithographers in 
England who did not devote himself to repro- 
ducing other artists’ designs—to the reproduc- 
tive work that was the cause of the whole 
collapse of artistic lithography in England.. 
There were magnificent schemes of work which 
Harding and Prout and Bonington and Catter- 
mole were to carry out. “ Britannia Delineata ”’ 
was to eclipse the “ Voyages Pittoresques,” but 
it came to an end after the first volume. “ Scot- 
land Delineated ” was intended to surpass them 
all, but in the one part that appeared there 
was not much sign of its succeeding, and I am 
informed the designs are not by those whose 
names are signed to them. Harding, Bonington 
and Cattermole did most notable work. Hard- 
ing’s “Sketches At Home and Abroad” are 
marvels of composition, and some day it will 
be admitted that they are marvels of technique 
too. It is always alleged against Harding that 
he was mannered. Some day it will be pointed 
out that Manet is still more mannered, and that 
Post-Impressionism is but another name for 
mannerism. Cattermole’s studies in lithotint 
and chalk, though few in number, were not 
surpassed by any Frenchman, and they are full 
of character. These men apparently had great 
schemes, and the cultured classes before they 
were debauched by photography and bought post- 
cards when abroad, seem to have had a genuine 
liking for travel books, or probably it was the 
thing to buy them. This was proved by the 
success of Turner’s work for steel engravers and 
mezzotinters, and the fact that other artists, 
Wilkie, David Roberts, Stanfield and J. F. 
Lewis, were continually touring round the 
Continent and bringing home albums full of 
sketches. Some of their sketches were very 
good, Wilkie’s for example, and if Wilkie had 
only known about transfer paper and had made 
his drawings on it out of doors, as he did with 
pencil, chalk, or water-colour, we should un- 
doubtedly have had some fine lithographs from 
him, for Wilkie could draw. Instead, the painters 
turned their sketches over to lithographers, 
who copied them. While really great artists 
like Isabey, Decamps, Bonington, made their 
own lithographs — lithographs that will live 
—the academic shopkeepers got somebody 
else to do the work for them. And in the 
endless huge folio volumes that began to appear 
in the thirties and went on until the sixties, 
with such titles as Wilkie’s “ Tour in the East,” 
Roberts’s “ Holy Land,” and Lewis’s “Sketches 
in Spain and the Orient,” if one looks carefully 
in a corner it may be discovered that the 
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drawings were really made not by the painters 
whose names figure so prominently—in fact the 
description on lithographs is very confusing— 
but by J. D. Harding, J. Nash, and Louis 
Haghe; and they and the other men of the 
group taught apprentices and assistants to 
continue the work of copying, until finally the 
artist had no part in it at all. The last man to 
practise lithography, who produced one of these 
volumes was William Simpson. His knowledge 
of lithography was great and his designs were 
good. But he was quite right when in this 
room he called his lecture delivered February 
6th, 1891 : “ Lithography: a Finished Chapter 
of Illustrative Art.” It was finished from his 
point of view, and he was one of the men who 
finished it. Endless books were illustrated by 
lithography. Lear’s “ Journals of a Landscape 
Painter,” signed by him as “ del.” and “lith.” 
are technicglly excellent. Owen Jones’s monu- 
mental ‘‘ Alhambra” was not done by the 
artists whose names are signed to the drawings. 
Many large single prints of exhibitions, corner- 
stones, and other functions, were also made 
about 1850, but the end was near. The 
students or apprentices of this school of copyists 
had learned to copy anything. They could 
make a black so velvety that you mistook it 
for the real thing, a tone so delicate that you 
did not dare to breathe on it, a tint so flat 
you thought asky, a wall; but they had not 
the faintest sense of art in their heads. Etching 
in this country is on the high road to the same 
débácle. It was the trained lithographer who 
came near killing lithography. It is the trained 
etcher, trained in the schools, who is now busily 
engaged in killing that art. The professional 
lithographer was brought up to reproduce any- 
thing perfectly so it would print perfectly from 
his standpoint, and that is what the etcher is 
doing now. The artist can do nothing perfectly. 
He always sees something beyond. He does 
not want his prints to be all alike, whether he 
lithographs or etches. And ashe prints his copper 
plates and pulls the proofs off the stones, he sees 
new beauty grow with each impression. The 
commercial etcher, or the professional litho- 
grapher, wants to do as little as he can himself, 
and that little means making his work for the 
printer fool-proof—making it of such a cast-iron 
nature that the copper-plate printer cannot go 
wrong, and the lithographer has done the same. 

Outside of chromo-lithography and posters, 
which I have not discussed at all, and do not 
intend to, as it is mostly a perfectly commercial] 
affair of manufacture, little has been accom- 
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plished in artistic lithography in America. The 
best of the early prints that I know of is Rem- 
brandt Peale’s “ Portrait of Washington.” The 
artists of America did next to nothing which 
counts in lithography, save those who have lived 
in Europe. Winslow Homer published a series of 
“ Campaign Sketches ” during the war, of 1860, 
in which he was a correspondent; William M. 
Hunt made a few designs ; and the best work of 
all was probably done by Thomas Moran. He 
might, and still may, do work of importance, 
as he has in many other fields. In America the 
art has been confined to political caricatures of 
small merit, and comic drawings of no merit at 
all but extremely funny, and Prang’s chromos. 
The great triumphs of American lithography 
are to be found in the chromo, the poster, the 
playbill, the theatrical portrait. These contain 
even more bad perfections than were ever 
dreamt of by the followers of Lane. Matt 
Morgan, when with the Strowbridge Company, 
did some excellent work, and most of the more 
eminent American painters were trained as 
commercial lithographers, but they are not 
proud of their past. 

But there are a few American artists, as there 
are a few English and French and German, 
and their number is increasing every day, who 
believe in lithography as an art, who care for 
every proof they print, and who try to improve 
on every proof, and it is to artists of this sort 
that the revival of lithography is due, and what 
they have done and what they are doing is the 
story of the revival of artistic lithography. 
This revival which has taken place all over the 
world is the subject of my next lecture. 


THE UTILISATION OF WASTE RAISIN 
SEEDS IN THE UNITED STATES. 


An investigation has recently been made by the 
United States Government which has proved that 
the seeds removed from raisins yield technically 
useful products that fully justify the expense 
involved in separating them. In the raisin-seeding 
industry, which in recent years has grown to such 
proportions in California, vast quantities of seed 
accumulate annually. From 30,000 to 40,000 tons 
of raisins are seeded every year, and it is estimated 
that there should be approximately 3,000 to 4,000 
tons of the seed available annually. The utilisation 
of this waste has received some attention by the 
producers in recent years, but thus far with little 
success. It appears that a brandy has been made 
by fermenting the sugary matter that adheres to 
the seeds, and that a high-proof alcohol has been 
distilled after the fermentation. It is also reported 
that some fixed oil has been obtained from the 
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seeds. The investigation shows that four im- 
portant products can be obtained from the waste 
seeds, namely, syrup, fixed oil, tannin extract, and 
meal. 

If the entire annual output of 3,000 to 
4,000 tons of seed were used, there would be 
obtained 550 to 750 tons of syrup, 340 to 450 tons 
of fixed oil, 830 to 440 tons of tannin extract, and 
1,600 to 2,200 tons of meal. Commercially, the 
manufacture of syrup can be accomplished with 
comparative ease and readiness. Owing to the 
solubility of the sugars in water, the process of 
preparation resolves itself into simple extraction 
and concentration. Comparatively small quantities 
of water are necessary completely to dissolve the 
sugary matter from the seeds. The washing could 
possibly be most readily accomplished in large 
centrifuges, while the saturated solution requires 
only to be evaporated to produce the syrup. As 
the most convenient form of concentrating, vacuum 
pans are considered to be the most efficient and 
expedient. A clear transparent syrup with the 
characteristic taste and flavour of the raisin can be 
produced from the seeds. Its uses are many, and 
should justify its production from this waste 
material. The fixed oil has been mentioned as 
found in considerable quantities in the seeds of 
raisins, and also in the seeds of grapes which occur 
as by-products in the manufacture of wine and 
grape juice. After washing off the sugary matter 
and drying and screening the seeds, they need only 
to be ground for the production of the fixed oil. 
Two methods of extraction are feasible—by pressure 
and by solvents. Hot extraction by means of 
hydraulic presses would possibly yield, it is said, 
the maximum of fixed oil. Cold pressure having a 
tendency to extract the oil incompletely would 
leave more fat in the press cake. Extraction by 
means of solvents such as benzine, carbon bisul- 
phide or low-boiling gasoline, or preferably carbon 
tetrachloride, is practised commercially because of 
the more complete exhaustion than by pressure, 
especially of materials with low oil content. The 
use of carbon tetrachloride has been recommended 
because of the non-inflammable, non-explosive 
properties of these solvents. The clear amber- 
coloured fixed oil, useful in paint and soap manu- 
facture, and possibly in other industries, is capable 
of being produced in large quantities from the 
waste seeds. 

The important application of the oil in com- 
merce, coupled with the large output available 
annually, should justify its production. After 
tle preparation of the syrup and the extraction of 
the oil from the seeds, the extraction of tannin has 
been recommended. The production of tannin 
extract is practicable only’ in the case of raisin 
seeds, since wine residues are probably largely 
depleted of their tannin content. The tannin, 
being soluble in water, can be extracted in a 
practical way by boiling the meal in large vats, 
the solution being transferred to vacuum pans for 
concentration to a moist extract. If a dry extract 
is preferred, it can be obtained by simply allowing 
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the moist extract to dry in the air.. The large’ 
quantity of tannin extract which can be produced 
from raisin-seed meal, and which is well adapted 
for the tanning of leather, becomes the third 
important commercial product capable of being 
made from raisin seeds. The final residue, the 
meal, seemingly already exhausted of all its con- 
stituents of value, still possesses useful qualities. 
On account of its high protein content its useful- 
ness as part, at least, of a cattle food is undoubted. 


THROUGH THE KARA SEA TO 
NORTHERN SIBERIA. 


Mr. Jonas Lied, whose adventurous journey 
last year by sea from Newcastle-on-Tyne to 
Northern Siberia and back formed the subject of 
a most interesting paper read some months ago 
before the Royal Géographical Society, is said to be 
busy preparing a fresh expedition for the present 
season. This venture will be on a somewhat 
more extended scale than the previous one, and 
will consist of two strongly-built steamers, each 
of 2,100 tons, and a few river steamers for ascending 
the Yenisei. The last European calling station 
will be Tromsoe, and the date approximately fixed 
for leaving that port is August 15th. It is 
fifty-two years since a wealthy Russian merchant 
offered the sum of £2,000 to any vessel which 
succeeded in making a sea journey through the 
Arctic waters north of Norway and Siberia as 
far as the mouth of the Obi River. Since then 
Captain Joseph Wiggins devoted the best part ' 
of his lifetime to a succession of expeditions, 
with the view of opening up the sea route be- 
tween England and the Siberian rivers. Mr. Lied 
appears to have stepped into Wiggins’s shoes, and 
his efforts are being materially furthered by the 
wireless telegraphic stations founded last year 
in those regions by the Russian Government. 
The timber and mineral resources of Siberia are 
extraordinarily rich, and if, as seems likely, the 
present expeditions are likely to bear permanent 
fruit in regular traffic between northern countries 
of Europe and those mighty rivers which exploit 
the heart of Siberia, it will not only enrich those 
participating, but form an additional proof of the 
practical utility of Arctic research, 


MR. KINGDON WARD IN SOUTH- 
EAST TIBET. 

From the Indian papers we learn that Mr. 
Kingdon Ward, author of “ The Land of the Blue 
Poppy,” was recently in Rangoon, having reached | 
Burma overland from Tibet, which he left in 
February last. He reports that there has been 
more or less fighting in Tibet since the Chinese 
revolution, but it did not culminate till December, 
1913, since when hostilities have continued with- 
out interruption. From Tibet, Mr. Ward, having 


` been warned by the Tibetans to leave their country, 


entered Talifu and thence came through Tengyneh 
and Myitkina. While passing through Chinese 
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territory he kept on making for Hkamli Long as 
` his objective point, but on arriving in the Salwin 
valley his further progress was stopped. At Talifu 
he found about 3,000 Chinese soldiers, and about 
half that number or more at Tengyneh. It is 
rumoured that the new settlement founded at 
Putao has aroused the opposition of the Chinese. 
While in Tibet Mr. Ward lived like a Tibetan, and 
had only one attendant, a native of the country. 
At times Chinese soldiers were supplied to him as 
escorts, and one day, finding a burly soldier abusing 
his porters and carriers he remonstrated with him. 
The soldier attacked him and a fight ensued, which 
resulted in Mr. Ward knocking down his antago- 
nist. While passing through’ the Litzu country he 
. met with a lot of hardships, and in the Salwin 
reaches he and his attendants had to subsist for 
days on rice and pumpkins. While still in the 
Tibetan country he came across some pigmies who 
tattoo their faces. These little people, who rarely 
exceed 4 feet 11 inchesin height, were said to have 
bən captured in the country round the head- 
quarters of the Irrawaddy and kept as slaves. -Mr. 
Ward collected his botanical specimens in the 
summer months and worked up his surveys in 
the winter months. He is very anxious to revisit 
Tibet so as to work up his observations on the 
comparative study of the Himalayan and Chinese 
flora in the unexplored country north of Burma 
and east of the Abor tracts. 


' ARTS AND CRAFTS. 


Woodcarving and Furniture at Carpenters’ Hall. 
—The eighth exhibition of works sent up in answer 
to the offer of the Worshipful Company of Car- 
penters of prizes, medals, and certificates for 
various kinds of woodwork and woodcarving, was 
held at Carpenters’ Hall in June. The exhibits 
this year were perhaps not quite so interesting 
as those entered for the last competition a 
few. years ago. In the woodcarving section 
certain classes, notably Class I. (part of the 
straight string of a newel staircase) and Class VI. 
(two pieces of moulding), did not attract anything 
like so many competitors as might reasonably have 
been hoped. Work of this type is within the 
powers of apprentices and learners, and it seemed 
a pity that more of them did not enter. In some 
of the other classes one felt that the bona fide 
workman was perhaps somewhat handicapped. 
A carved lectern in English oak is an expensive 
thing to undertake to carve. It means an initial 
outlay which perhaps-will hardly be covered by a 
prize of £3, or even £5. It is a difficult thing for 
the worker to house; and, though he may sell it, 
he may quite well not be able to do so at anything 
like a remunerative price. A carved oak door, 
again, is a piece of work which cannot be under- 
taken by anyone who has not a few pounds to 
spare. The fact that the open classes attracted 
„a large number of competitors, while the demand 
for a carved panel met with a good response, seems 
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to prove that this difficulty is very real. . Although Ț 
an appreciable proportion of the amateur work 
was really bad, the carving shown was most of it 
up to quite a high standard, and would seem to 
indicate that the English one trade is in a very 
healthy condition. 

The furniture exhibits were well worth study. 
The demand for “furniture suitable for any one 
room of a labourer’s cottage” produced an oak 
gate-legged dining-table of a really practical’ 
nature, and at the same time sufficiently unlike 
the usual gate-leg to be interesting. When the 
flaps are down the table is still large enough to 
be of considerable use, and when they are up they 
are so supported as to be really firm. Division VIIL., 
“a piece of furniture in any wood,” was a very 
popular class. Patterned veneers were used to 
good purpose, and the grain of the wood was 
turned to account. The vase-shaped knife-box in 
mahogany, veneered and inlaid, to which a 
special prize was awarded, was a beautiful piece of 
workmanship; and the walnut toilet glass and 
stand, made by a boy of eighteen, which received 
an award of £3, merited recognition. 

The catalogue threw no light on the training of 
the exhibitors. The ages of competitors under 
twenty-one were given, and occasionally we were 
told that some object had been executed by an 
apprentice. But despite the lack of definite informa- 


' tion, the fact that a very considerable amount of 


the furniture betrayed unmistakably the influence 

of the London technical schools, and that a goodly 
share of the awards for ‘woodcarving fell to past 

and present students of the School of Art Wood- 

carving, went to prove that technical education is 

having more effect on the woodworking trades 

than is sometimes supposed. 


Up-to-date Applied Art at the London Salon.—We | 
have all of us supposed until recently that the words 
“ post-impressionist ”’ and “futurist? belonged . 
peculiarly to pictorial art; and, although certain 
post-impressionist textiles, mostly of foreign origin, 
have been shown in London, they have not seriously 
shaken that idea. This year, however, the London — 
Salon of the Allied Artists’ Association contains 
two exhibits which bring forward the question of 
post-impressionist and futurist decorative art. 
With regard to the show of futurist fabrics and 
furniture of the Rebel Art Centre,—one realises 
that the putting together of apparently meaning- | 
less forms in so-called pure colours with what 
seems to the uninitiated little or no regard to 
their general artistic effect, is a kind of employ- 
ment which may give a good deal of pleasure to ` 
a kindergarten child, or even to a certain type of 
more mature nature. It is, however, difficult to 
see how the acquisition of these productions can 
give any satisfaction to anyone, or how the nor- 
mally balanced human could live in the room 
with them without wanting, after a time, to 
The 
lounge furnished and decorated by the Omega, 
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Workshops, under the direction of Mr. Roger Fry, 
comes under quite a different category. It is true 
that the forms of the designs, both of the larger 
decorative compositions and of the glass windows, 
mats, and other smaller objects, are often unin- 
telligible, and even somewhat ugly from the point 
of view of the ordinary mortal; but there is a 
freshness about the colour of the decoration, as a 
whole, which is distinctly attractive. Black is, 
of course, introduced very freely, but the greys, 


greens, pinks, etc., used with it are fresh and clear 
and bright, and as far removed from crudity and ~ 


heaviness as they are from sadness or sombreness. 
One fails, however, to see why the somewhat 
coarsely printed textiles should have been 
“specially executed ... by a firm of French 
colour-printers,”” and the clumsy and ill-shaped 
plates, coated with a glaze of tin enamel, seem to 
have nothing to commend them. Again, one is 
surprised to find that the borders of some of the 
hangings are made of red cotton, printed with the 
familiar kind of Indian pattern which used, years 
ago, to be the inevitable covering for eiderdown 
quilts. It is true that the ground colour is a very 
fine red, and the pattern is good of its kind, but it 


does not suggest any specially careful production, — 


and it is anything but up-to-date. The furniture 
is simple and workmanlike, and its decoration, 
though sometimes rather wild, is pleasant in tone. 

Amongst the other decorative exhibits, M. Joseph 
Damien’s two mural hangings, executed partly in 
needlework partly in paint, are very cleverly con- 
ceived and carried out; Miss Jean Campbell’s 
silver and enamel hand-mirror, though it looks as 
though it might be rather heavy to hold, is a good 
piece of design; and Philippe Forbes Robertson’s 
models for decorative pottery, though they are 
much more suggestive of painted wood than of pot, 
are sometimes pretty in colour. The vases shown 
by the Ashby Potters’ Guild are not particularly 
characteristic, though some of the effects in matt 
glazes are satisfying enough. The posters in inlaid 
veneers, shown by the Rowley Gallery in the 
entrance hall, though not always successful, 
suggest a good many possibilities for advertising 
and other purposes. Mr. Alfred Wolmark’s decora- 
tive arrangements, though belonging rather to 
picture than to applied art, are so full of decora- 
tive feeling that it is impossible to pass them by. . 


Modern Embroidery.—Many exhibitions of needle- 
work were open as usual during the month of 
June, and amongst them that of the Athene Society 
of Broderers, held at the Dudley Gallery, was 
perhaps the most interesting. Some of the loan 
exhibits of old embroidery, especially the Portu- 
guese curtain, lent by Mrs. Urwick, the hanging, 
probably Spanish, lent by Lady Swaythling, and 
the Russian Chalice Veil, lent by Prebendary 
Denison, were distinctly unusual and well worth 
attention, but the main interest circled round the 


modern work. and culminated in the embroideries | 


sent in, in competition for the prize offered by the 
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Worshipful Company of Broderers for the best 
embroidered bookcover designed and executed by the 
competitor. There was not a very large number of 
entries, but the competing works were thoroughly 
varied in style, and the awards were very evidently 
made with more regard to beauty and’ fitness of 
design and colouring than is usually the case in 
embroidery competitions. The prize cover by Miss 
Pesel was very cleverly schemed as regards colour. 
The pattern was of a Persian, or atleast an oriental 
type, worked in blues and reds on a blue linen 
ground, with dull metal outlines and borderings 
which, partially worked over in silks, added con- 
siderably to the effect. The weakness of the design 
lay in the fact that so large a space of plain ground 
was allowed to remain on the left-hand side of the 
cover, that the design looked as if it had been 
intended for a volume of somewhat different pro- 
portions, but this may have been due to its having 
been schemed as a decoration of the entire cover, 
not merely of one side. The whole cover, back and 
sides, must of course be taken into account, but it 
does not do to forget that normally only one side 
of it is seen atatime. The “ highly commended” 
cover was a good strapwork design, which would 
have been extremely pretty if the floss work had 
been light enough to contrast with the heavy gold 
strap lines which formed the backbone of the 
design. For the rest, the large number of needle- 
work pictures showed pretty clearly how the interest 
in this kind of work has increased within the last. 
few years. Some of them were clever and quite 
on the right lines, but others, in spite of good 
workmanship, gave evidence of a certain want of 
appreciation of what is best done with a needle. 
The best needlework pictures, as old work proves. 
conclusively, are those which only aim at doing 
what can be satisfactorily accomplished by stitchery 
alone. Landscape and figure subjects which 
have to be helped out with paint show a want of 
understanding of the characteristic qualities of 
needlework. They are really comparable with the 
painted glass windows so much admired a century 
or so ago, which are now regarded with the 
contempt which they deserve. 


GENERAL NOTES. 


VICTORIA AND ALBERT Musrum.—An important. 
purchase of engraved designs for goldsmiths’, work 
of the German Renaissance has been recently 
acquired for the Museum by means of the funds. 
bequeathed by the late Captain H. B. Murray. 
This series includes twenty-nine designs for cups 
and beakers by Bernhard Zan, signed and dated! 
1581; fourteen designs for ewers, standing cups, 
etc., by Virgil Solis (1514-1562); 231 designs-for 
cups and flagons from the ‘ Kunstbiichlein”’ 
(c. 1540) of Hans Brosamer; and forty similar 
designs for vases, cups and beakers by anonymous 
artists of the Nuremberg School, c. 1570-1580. 
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These last-named designs are of extreme rarity, 
and show the hand of two or three unknown 
artists whose work is akin to that of Zan and 
Flindt. They are engraved in the ‘‘dotted manner,” 
and are working designs in the fullest sense, being 
printed from plates on which the pattern has been 
dotted out by means of the punch and hammer 
ordinarily in use in the goldsmith’s workshop. 
Now that original examples of goldsmiths’ work 
of this period are becoming almost too rare and 
too costly to procure, it is satisfactory that the 
Museum should possess this excellent record of 
the original patterns and designs on which the art 
of the great Nuremberg craftsmen of the sixteenth 
century was based. 


GOVERNMENT AID TO AGRICULTURE IN HUNGARY. 
—The Hungarian Ministry of Agriculture is en- 
deavouring by every means possible to stimulate 
the intensive cultivation of the soil in districts 
which are not at present sufficiently productive, to 
overcome by educational propaganda the indiffer- 
ence which exists among certain classes of farmers, 
and to encourage more thorough fertilising and a 
-more extensive use of agricultural machinery. 
The efforts of the Ministry and of a number of 
agricultural associations to this end during the 
past few years have produced most excellent 
results. Fertilisers used in Hungary in 1897, 1911, 
and 1912 amounted to 500,000, 3,500,000, and 
4,000,000 cwt. respectively. The Government has 
also instituted at various places regular courses 
and lectures on the subject of fruit-growing in 
general, as well as special courses and lectures 
in connection with the various branches of the 
industry. The authorities have also distributed 
gratuitously, or at cost price, a great number 
of curing ovens and distilling machines among 
the prune-growers. They also distributed among 
the fruit-growers in all districts of Hungary 
500,000 nursery fruit trees at reduced prices, and 
in some cases, where growers were willing to 
devote large areas to fruit-growing, the nursery 
stock required was furnished gratuitously. Agri- 
cultural experts have been detailed by the Govern- 
. ment to every county to assist the growers and 
keep the Government informed in regard to the 
condition of the trees and the progress made, 


THE CHINESE Ivory-caRvING INDUSTRY.—There 
are in Canton about forty shops in which ivory 
articles are made and sold. Each shop is small, 
consisting usually of a showroom open to the 
street, and a back room where the cutting is done. 
The industry may be divided into two stages, 
cutting and carving. Tusks imported from Siam 
constitute the raw material. These are first cut 
with a saw to the shape capable of being worked 
up by carving. The cutting apparatus consists of 
a wooden block, a saw, and a tub of water. The 
ivory is secured firmly, moistened with water, and 
cut to the required shape. Perfectly flat pieces of 
ivory nearly as thin as paper have been shown in 
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evidence of the skill of the cutter. The cutting 
finished, the blocks are then carved into shape 
with knives of many different shapes. These have 
a short blade and a long handle, made of bamboo, 
like a penholder. Other instruments in use by © 
the carvers are wire saws and a gimlét worked by 
a leather twirling apparatus. 


THE MEDICINAL PLANTS or KASHMIR.—Many 
valuable medicinal plants grow wild in the forests 
of Kashmir, including Kuth root, a speciality of | 
the country, growing at elevations of 8,000 to 
9,000 ft. It has a scent like orris, with a slight 
blend of violet. The roots are collected by means 
of labourers obtained through the agency of a con- 
tractor, who settles the amount of royalty with 
the State. Until lately the management of this 
branch of revenue has been somewhat neglected, 
The article is exported chiefly to China, where it 
has a semi-sacred utility, being used as an incense 
in the Buddhist temples and monasteries. It is 
also a disinfectant, and is locally used, in the form 
of a powder, as an insecticide. Its use in India is 
confined to medicinal purposes. 


THE GLOVE INDUSTRY. OF ST. JUNIEN.—One of 
the important glove-making centres of France is 
the little town of St. Junien, Department of Haute 
Vienne, in the Limoges district. It is situated 
about twenty miles from Limoges, and has a 
population of 13,000 inhabitants. The town has 
twelve tanneries, which tan about 3,600,000 kid 
and lamb skins a year, of which about 435,000 are 
used by the glove manufacturers of St. Junien. 
After the skins are tanned and dressed they are 
turned over to the dyeing establishments, of which 
there are eight in the town. The glove factories 
at St. Junien number twenty, and employ about 
1,000 persons, two-thirds of whom are women. In 
addition to the persons employed in the factories, 
a considerable number work at their houses. The 
total production of gloves at St. Junien amounts 
to about 1,500,000 pairs a year, valued at £124,000. 
They are mostly sold to commission houses in 
Paris. The purchasing countries in the order of 
their importance are France, the United States, 


_and the United Kingdom. 


- ITALIAN Eviaration.—The official returns of the 
emigration department at Rome state that 375 
steamships, specially authorised by government for 
the conveyance of emigrants, sailed from the four 
principal Italian ports last year. Of this number, 
274 started from or called at Genoa; 229 Naples ; 
19 Messina, and 152 Palermo. One hundred and 
ninety-nine of these steamers were bound direct, 
and 4 via Canada, for the United States, 11 to 
Central America, 1 direct to Brazil, 38 direct to 
Argentina, 112 to Argentina, Brazil and Uruguay, 
6 to the Pacific coast, and 8 to Australia. Home- 


ward voyages were made by 261 steam vessels to 


Genoa, 227 Naples, and 13 to Palermo. 
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NOTICE. 


“OWEN JONES” PRIZES FOR 
| INDUSTRIAL DESIGN. 
This competition was instituted in 1878 by 
the Council of the Royal Society of Arts, as 


trustees of the sum of £400, presented to them 


by the Committee of the Owen Jones Memorial 
Fund, being the balancé of subscriptions to 
that fund, upon condition of their spending the 
interest thereof in prizes to ‘‘ Students of the 
Schools of Art who, in annual competition, pro- 
duce the best designs for Household Furniture, 
Carpets, Wall-papers and Hangings, Damask, 
Chintzes, etc., regulated by the principles laid 
down by Owen Jones.” The prizes are awarded 
annually on the Report of the Examiners in 
the National Competition of the Board of 
Education. 

Six prizes were offered for competition in the 
present year, each prize consisting of a bound 
copy of “ The Leading Principles in Composi- 
‘tion of Ornament of Every Period,” from the 
“ Grammar of Ornament,” by Owen Jones, and 
the Society’s Bronze Medal: 

The following is a list of the successful 
candidates :— 

Thomson, Henry Boutall, School of Art, Salford, 
` for a Design for a Carved Mantelpiece. 
Bray, George D., School of Art, Nottingham, for a 

Design for a Machine-made Lace Curtain. 


Harris, Gertrude Mary, School of Art, Manchester, 
for Designs for Cotton Prints. 


Varney, Frederick, School of Art, Nottingham, for 
Designs for a Machine-made Lace Curtain. 
Roberts, Grace Marjorie, Vernon Street School of 
Art, Leeds, for Illuminated Pages, 
Whitehead, Reginald Vere, School of Art, More- 
cambe, for Designs for Printed Silks. 
The examiners who judged the works sub- 
mitted for this competition report :— ; 
“The general level of merit is higher than 
that of last year, and a greater variety of treat- 
ment is shown throughout. The principles 


laid down by Owen Jones have been careftilly 
observed, while the individuality of the students 
has not been fettered by their observance. 
Among the best examples submitted are 
designs for woven silks, wood-carving, machine- 
made lace curtains, cotton prints, stencilled 
fabrics, illumination, and pottery.” 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. . 
ARTISTIC LITHOGRAPHY.* 


By JosErPH PENNELL, 


President of the Senefelder Club, Author of ‘ Lithography 
and Lithographers,” etc. 


(All rights reserved.) 
Lecture II.—Delivered February 28rd, 1914: 
THE REVIVAL. 


Art happens, as Whistler said in the “Ten 
O’Clock.” And so do artists: -And, so far as I 
can see, it is because three artists happened 
that the revival of the art of lithography also 
happened—Menzel, Fantin and Whistler. 

Adolf Menzel was a lithographer trained in 
a Berlin printing office. His early work is 
marked by most of the lithographic qualities ` 
that are best forgotten. He began as long ago 
as 1833, but by 1843 he had completely freed 
himself from lithographic fetters and was de- 
signing the “ Uniforms of the Army of Frederick 
the Great,” a series of fashion plates or military 
costume plates, which are full of life and yet 
full of detail. They are studies for his paintings 
and illustrations of the «Life of Frederick the 
Great,” a gallery to which he was always adding. 
In 1850 he brought out a portfolio of prints, 
“‘ Sketches on Stone,” which are still the admira- 
tion and wonder of.all those who know them. 


* Many of the illustrations to these lectures have been 
taken from “ Lithography and Lithographers,” by Elizabeth 
Robins Pennell and Joseph Pennell. Permission to use the 
blocks has been courteously given by the publisher, Mr. T. 
Fisher Unwin. 
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His largest and, in some ways, his finest litho- 
graph, ‘‘ Christ in the Temple,” was issued in 
1852. The technical knowledge of lithography 
displayed in these prints is only equalled by 
the disregard of technical formule. There has 
been much discussion among artists over this 
plate of “ Christ in the Temple,” as to how 
it was done, whether on paper or stone, as there 
is a sort of mechanical grain over portions of 
it. The chief reason for the long delay in the 
revival of working on paper, that is lithography 
by artists, was the perfection of this mechanical 
grain by lithographers—a grain which became 
eventually, in the hands of the German and 
Austrian makers, so perfect that it was unendur- 
able to artists. It consisted of mechanically 
placed or spaced dots stamped into the gummy 
surface of the paper either from a metal plate 
or an engraved stone. It was impossible to get 
rid of the mechanical effect produced by these 
papers which, in some form, were in universal 
use. Not only was the grain unpleasant, but 
the surface was brittle and frequently of a vile 
canary yellow. They were most sensitive to 
heat and dampness, contained every conceivable 
imperfection, and had everything to do with 
the delay of the revival of the art. In America 
there was a method for getting tints known as 
the Ben Day process, in which the tints were 
stamped on the paper or drawn over it, or some- 
thing, and this the artist had to pay for using. 
In Menzel’s album of “Sketches”’ and in the 
‘“‘ Christ in the Temple” he employed every 
method known to lithographers, and he also in 
these prints got effects which no lithographer 
is really able to explain. He does not seem to 
have made any important designs in lithography 
after 1852, but for various functions and various 
artistic events he did programmes, invitation 
cards, always interesting, but of no very great 
importance. That his influence has lasted until 
the present, and had a great deal to do with the 
revival of the art in Germany, there is no 
question whatever. All those of us who know 
_ his lithographs are impressed by their powerful 
design and technical knowledge based on 
wonderful drawing.. 


In France also, as far back as the early 


sixties, some of the younger artists of that day 
were at work: Bracquemond, who was always 
a craftsman ; Manet, who made but few prints ; 
Legros who had commenced in 1855 but who, 
on paper or stone or copper never tried for 
anything save the simplest sort of effects; in 
fact, it may be said that his etchings are like 
silver prints, and his silver prints are like 


? 


JOURNAL OF THE ROYAL SOCIETY OF ARTS, 


731 


7 


lithographs, and his lithographs are like chalk - 
drawings. He seems to me always to have 
thought more of his subject than of his medium, 
But it was Fantin-Latour who had more effect 
on lithography than all the rest, From his 
beginning onward Fantin made lithographs which 
have become as well and as widely known as 
his paintings. They are always poetic, always 
accomplished, always the same. He, like 
Legros, drew upon paper, going back to the 
original method. Whether he put in the design 
in comparatively flat tones or not, I am not 
sure, but the effect of his drawings was obtained 
by scraping and scratching. All the luminous 
qualities in them are due to his work with a 
knife, point, or scraper. Whether this scraping 
was done on the paper or on the stone I do 
not know, or what sort of paper he used. But . 
I do know that to him, more than any other 
man in France, is due the revival of lithography. 

In England Thomas Way, a printer, had for 
long been trying to induce artists to practise 
lithography, or rather, since they had ceased to 
practise it, to take it up again. He had invited 
some of the members of the Hogarth Club on 
more than one evening to experiment on stone, 
and he had apparently bribed them to do so 
by making the occasions more or less festive. 
Their attempts mostly ended with that evening. 
Some of the designs then made proved to these 
artists that there was no difficulty about it. 
But there was no special attraction for them 
—and there was no money in it. ‘The 
British Standard,” a set of sketches on stone 
by members of the Hogarth Club was issued 
in 1874. Then, in- 1878, Mr. Thomas Way 
induced Whistler to draw upon stone, and 
from that time, until within a year or so of his 
death, Whistler continued to make ‘lithographs. 
And I want it to be noted that he quickly gave 
up the stone almost altogether for paper, revert- 
ing to the original method. The other night in 
this room I was called an antediluvian for doing 
the same. I trust I may be always an ante- 
diluvian up to date—that is, if by so doing I 
can carry on tradition. I happen to own T. R. 
Way’s annotated “Catalogue of Whistler’s Litho- 
graphs,” with many of the notes in Whistler’ s 
handwriting, and the method by which nearly 
all the drawings were done is there stated, but 
the facts were not published. Of one hundred 
and eight prints which are so noted in the 
first edition, twelve are on stone, ninety-four 
are on paper, one or two are undescribed, 
and of two or three it is said, “‘on stone and 
on paper.” After this Whistler did some 
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fifty more subjects, only one of which I am 
certain that he made on stone; the Thames 
lithotint. Apropos of this, the British Museum 
Print Room has the first state and the last of 
this drawing—and they prove how Whistler 
had to work to get his design into the condition 
he wanted. . These facts and figures have never 
been given before, but they are significant and 
prove that, for artists, Senefelder’s statement 
that transfer paper was the most important part 
of his discovery has come true. Whistler worked 
in the beginning on stone, making his first nine 
drawings on stone, simply because some of the 
subjects he could draw in the studio to which 
the stones were sent. And as for the rest of the 
nine, I have heard that the Ways were good 
enough to supply him also with barges, barrows, 
and porters to lug the stones about. But as 
many of the remaining drawings were done in 
the streets of London and Paris, or on little 
tours and journeys in the French and English 
country, he soon found, as all artists find, that 
even for work in his own studio, or his friends’ 
houses, paper was the only thing that was 
practical, and then, as we all do, he liked it. 
In this form of art, as in all others, he adapted 
the methods and the means to his own require- 
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ments. The paper he was forced to use was 
either the mechanically-grained German fabrica- 
tion, as can be seen, for example, in the “ Whirl- 
wind ” prints, or a paper the Ways later supplied 
him with, coated with a brittle yellow which he 
certainly did not regard as too satisfactory, and 
he went to work as usual for himself. He simply 
bought some Japanese tracing-paper which some- 
body told him would transfer perfectly, as it does 
—as any paper will, though the fact was not 
then known, or rather it had been forgotten 
from the time of Senefelder—and laying a 
sheet of this Japanese paper upon a ribbed 
book-cover or piece of rough cardboard, and 
drawing on that, as I have seen him do, in the 
case of the Mallarmé portrait, he got all the 
grain he wanted, and if he saw that it was in 
any way becoming regular or mechanical, all 
he had to do was to shift the paper and the 
mechanical look disappeared. But he never 
did know that he might as easily have drawn 
on one of his sheets of old Dutch paper, had 
the drawing transferred from that to the stone, 
and printed on other Dutch sheets. It was 
not until about 1898, when Charles Goulding 
showed to certain artists that ordinary paper 
need only be coated with size, and when, too, 
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it was discovered by accident that it need 
not be prepared at all, that the great barrier 
between artist lithographers and the art was 
swept away. It is sad to relate that by this 
time Whistler had almost ceased to work in 
lithography, discouraged more by expense and 
complications and secrecy than anything else, 
But in the twenty years that Whistler did 
practise the art he revived it in this country. 
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stuck at the stones to which his drawings had 
been transferred until he got what he wanted. 
There was sold last autumn at Sotheby’s a 
large collection of letters from Whistler to 
Tom R. Way, filled with suggestions and 
corrections, and hopes and fears for these very 
lithographs. I have seen the collection—it 
was purchased by a Mr. Hudson.. It should 
have been purchased by the British Museum 
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Fie. 16. (Frau Kathe Kollwitz.) 


He revived it with the greatest difficulty, for 
he had everything to contend with. Over and 
over again his drawings, sent from Paris or the 
provinces to the printers in London, went wrong. 
Beautiful drawings were put upon the stone 
and came out ghosts, or rolled up too black and 
required a special journey to London and days 
of work to get them right. But work was 
something that Whistler never shirked, and he 


or the Library of Congress at Washington, for 
it is the most interesting technical document 
on lithography that exists. What has become 
of it I have no idea.* 

Over and over again, inthe mass of letters, I 
found statements like the following: “ You 


+ I understand it was purchased for Mr. C. L’Freer, and 
I hope this is so, and that it may become the property of 
the United States. 
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know how exceedingly particular I am in the 
careful consideration of every detail.” 

He tells again and again how he looked after 
the paper and wanted every proof pulled on the 
paper he supplied, and this was to be damped 
just as for his etchings. 

Then he says, in time he hoped to set up a 
lithographic press. 
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dots. That was the etching. ~“ Crude. and un- 
modelled was a design which must be destroyed. 
Wipe it off the stone. But he would go on 
working out things—and then, as to paper, put 
them properly down ; more margin at the bottom 
than the top. But they will be lovely things, 
which shall be very fair; but he had sent 
Dutch paper, and he wanted proofs on that. 
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Fic, 17. (Alois Hanisch.) 


Then he hopes things in a proof will stay 
exactly as they are—he did not know how they 
would change—and. they would become as 
fascinating as the etchings ; and, too, he would 
learn to work the stumped chalk like the brush, 
and the work would have on stone the mystery 
of painting. 

And then his troubles. The crayon estampe 
was like a piece of candy—all spotty and in 


He also found some transfer paper—that 
ought to be better than the German paper—and 
about one-third the price. Then there are 
directions as to wetting the paper—like wetting 
that for etchings. Some of the proofs came 
back to him in Paris delightfully printed, and 
he sent all sorts of compliments. Then mystery 
began, He could not expect them to give 
away secrets of the house, then he might start 
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a press in Paris and make lithography all the 
fashion. He continually noted the proofs which 
were delightful, the stone never touched by 
him. Then things began with his experiments 
to get complicated, as he did not touch or see 
the stone; then things began to go wrong, or he 
began to learn more. 

Then he wanted to do tint stones, and evolved 
an idea that register marks should be made, and 
he would draw on transparent paper and print 
that on the top. This never came off, but is 
an excellent idea. He talks of zinc, and he 
acknowledged Way as the reviver of lithography, 
and that his proofs were excellent. Over and 
over this is said. When they went wrong 
he did not mind how much time he spent 
getting them right; but I must say, had he 
been allowed to etch and to print them, had 
he been allowed to see them put down as we 
now put them on the stone, he would have 
gone far beyond anything he, or Way, ever 
imagined; for the best work can only be 
done, either by the artist alone or in conjunction 
with a printer by whose side he stands all the 
while. And this, during years, Whistler never 
had the chance of doing. Way’s printing was 
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excellent, -admirable, fine; but had he stood 
beside the excellent etcher and printer as he 
worked at his copper-plate press, he would have 
carried out and carried on all sorts of schemes 
he dreamt of, imagined and suggested—few of 
which were thought of, or believed in, by the 
excellent, but I must say, conservative, printer. 

Whistler hoped by lithography to appeal to 
the people, and he allowed several of his drawings 
to be published in various papers and magazines. 
He issued through Goupil’s a portfolio of 
** Notes.”” Some of his prints, like those in 
the “ Whirlwind,” were sold for a penny, but 
the “ Notes,” though for signed copies only a 
few pounds were asked, did not sell at all. 
Artists bought the “ Whirlwind” and so did a 
few dealers and collectors, but*nobody bought the 
** Notes ” for a long while. Whistler soon found 
that the only persons who cared for his litho- 
graphs, that is sufficiently to buy them—his idea 
was to publish them in large numbers for a small 
price—were the same intelligent persons who 
collected his etchings, and he gave up the 
scheme, quickly finding out that it was not 
worth while to throw pearls at the people. I 
may say, incidentally, that I have just seen, in 
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a catalogue, some of these very prints for 
10s. 6d. apiece. And while in the same 
catalogue Llearn that some of Whistler’s etch- 
ings can be bought for £4 4s. each, and some 
of Rembrandt’s for the same price, and some of 
Méryon’s for £1 10s., it seems that the work of 
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edition of the “ Catalogue of Whistler’s Litho- 
graphs,” it will be seen that, with the exception 
of the set published as “Notes” and the 
transfers published in magazines and papers, the 
average number of proofs pulled from each stone 
were about twenty, while of many of them, and 


Fig. 19, 


some modern etchers can be obtained for any 
price from £165, yet great lithographs can still be 
had for 10s. 6d. Lam not onthe Stock Exchange, 
nor in the print business, but with lithographs 
by the greatest modern lithographer of modern 
times at 10s. 6d. apiece, I should advise their 
being secured without delay. In Way's second 


(Eugène Carrière.) 


they are some of the best, there were only three 
or four. After his death, his executrix saw fit to 
reprint some fifty by another printer, but as these 
are printed on modern paper and unsigned they 
cannot be mistaken for prints pulled during his 
lifetime and under his supervision and signed by 
him, though the forging of artist’s signatures on 
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Fie. 20. (Alex. Lunois.) 


proofs is coming into fashion ; and as the prints 
were not pulled by Way there is no danger of 
the intelligent collector being deceived by them. 
During Whistler’s lifetime, T. R. Way delivered 
one or two lectures before the Art Workers’ 
Guild, and gave a demonstration in this hall, 
devoted mainly to Whistlers art. On one 
occasion, in fact, he had two of Whistler’s stones 
and a press, and pulled proofs and distributed 
them to a not very appreciative audience. 
Whistler also made an exhibition of his prints 
at the Fine Arts Society, which was anything 
but successful, and the Studio and Art Journal 
published a number of his designs as well as 
those by other artists. 

The combination of these elements did have 
an effect, did revive lithography, and to Whistler 
the revival is due in this country and America. 
Not that he had any idea of reviving it or 
doing good to anybody. He made lithographs 
because he liked to make them. But though 
he did not live to see it, he did revive lithography 
in these two countries. Though he did not live 
to profit by it, he did create a demand for 
lithographs among dealers and a love for them 
among collectors and amateurs. What was more 


important was that he did awaken artists to 
the beauty and the simplicity of the art. He 
proved, despite all difficulties of paper and of 
transferring, and people who tried to interfere 
and made themselves ridiculous, that the 
artist may take, as he did, a tiny portfolio 
out of doors containing a few sheets of 
thin Japanese paper, a little box of litho- 
graphic chalks —he usually carried his in a 
silver match-box—and bring back a master- 
piece. Had he known what we know now, 
and we are only at the threshold and much, as 


he said, “is beyond the ken of us beginners,” 


he would have made more lithographs and 
made them with half the trouble and half 
the time he spent in getting back what was 
originally in the drawing. Had he been able, 
or rather had his printer been able, to pre- 
serve the original as we can now, following 
the advice of Senefelder ignored for a hundred 
years, he could have transferred and retrans- 
ferred his drawing until it came right on the 
stone, or he could, with his original before him, 
have corrected the stone. And the original 
would be in existence to-day. When once, not 
long ago, I pointed out these things to a printer, 
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he said he did not see there was anything in it. 
I saw there was a good deal, and one thing was 
that it proved whether the printer did his work 
properly or not. But this method does expose 
the printer, and it does take considerably more 
time and trouble, and some people do not care 
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successful in obtaining just the qualities he 
wanted to obtain. And in the art of lithography 
in the future Whistler is among the Immortals. 
It is impossible for me to say just how much 
Menzel had to do with the revival of the art 
of lithography in his own country, for I believe 


Fig. 21.—PORTRAIT OF ADOLF MENZEL. 


to take time and trouble and to be exposed 
as well. 

Whistler’s work was carried out in many of 
the manners that Senefelder described—in chalk, 
in stump, in line, in wash, in colour. In all, 
the notes are of grace and beauty, charm and 
simplicity. I do not mean to say that all are 
equally good, for they are not. But I do say 
that no lithographer before him has been so 
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that in Germany and also in France artists of 
eminence have always worked at it. Shows of 
etching and engraving and lithography have 
been repeatedly held in Germany and Austria, 
and for many years artists of the distinction of 
Hans Thoma, Steinhausen, Max Dasio, have 
practised lithography. Later, probably, Max 
Klinger and Otto Greiner took it up. But to 
go through the names of German artists who 
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have practised lithography would be to go 
through the history of modern German graphic 
art. Among those whose art stands out to-day 
with great distinction are Otto Fischer, Frau 
Lange, who has done exquisitely refined flowers, 
Karl Kappstein, Carlos Grethe, Max Liebermann, 
who turns his hand to everything, and Frau 
Kathe Kollwitz. Two or three other reasons 
have had much to do in bringing about so great 
a revival in artistic lithography in Germany: 
There have always apparently been presses in 
every town, and printers willing to work with 
artists. And in Germany, unlike this country, 
art is not bounded by oil paint, and artists have 
an interest in the technique of art. About the 
time of the Centenary Exhibitions in Paris and 
Diisseldorf an invention was perfected in Ger- 
many and exploited throughout Europe which 
attracted the attention of all lithographers. A 
method was discovered of graining aluminium 
plates and using them instead of zine or stone. 
The method was known here as “ Algraphy,” 
and, I imagine, was a patent. The inventors, or 
patentees, sent their prepared plates, which 
weighed scarcely more than a sheet of paper, 
to almost every artist of eminence in Europe, 
asking him to make a drawing on them, which 
they would print. This was done, usually with 
the addition of colour, and every artist who tried 
it found it was just as easy as drawing on paper. 
A few artists kept on working on aluminium. 
Among them the best known is Storm van 
s’ Gravesande, the Dutchman, who, I believe, 
has used it ever since. A branch of the company 
was started in London and plates were sent out 
here, though, so far as I know, hardly any artists 
experimented, and I know that some profes- 
sional lithographers absolutely refused to have 
anything to do with it, for the simple reason 
that it meant that they might have to discard 
the bulk of their cumbersome clumsy stones. 
Plates can still be obtained here, and the com- 
pany may be still in existence, but nothing 
much more was heard about algraphy, and 
lithography pursued its same artless, ostrich-like 
course. In Germany, too, some years ago, the 
idea of having designs in lithography of a fairly 
large size, mainly for schools, made by well- 
known artists, became practical when several 
of the artists joined together and formed a 
society for publishing their own lithographs. 
These lithographs, which have gone all over the 
world, are very unequal in merit, some being 
excellent and some atrocious. But these school 
prints have also helped in the revival. The 
publication of lithographs or engravings with a 
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lithographic basis in papers like Jugend has 
also been a factor. There was also an illustrated 
magazine, Pan, issued in 1895 and 1896, an 
ambitious folio illustrated with lithographs, 
etchings and woodcuts. To this not only 
German but foreign artists contributed; and 
in Austria also there is a journal published by 
the Gesellschaft fiir Vervielfaltignde Kunst, 
Out of the former has grown what is now known | 
as the Pan Press in Berlin, a printing establish- 
ment in which all the associates are artists, and 
from this it is hoped good work may be issued . 
The German national and state galleries also 
have encouraged lithographers, and in the 
International Exhibition of Graphic Art and 
Book Work, in Leipzig this year, lithography 
is both historically’ and artistically represented. 
Herr Carl Wagner, who arranged the historic 
exhibition of lithographs, got together a most 
complete and interesting collection, in which 
all the greatest work of the past was 
shown, as well as all the methods artistic and 
commercial. In connection with this a new 
life of Senefelder has appeared, containing 
much hitherto unpublished material, by Herr 
Wagner. But apart from all this, German 
artists, as I have said, are always experimenting, 
and even though some of the experiments are 
failures, others, in the hands of the artists I 
have mentioned, have been great successes. And 
there are some notable essays in colour printing 
shown. Yet no artists in the huge Exhibition 
of Graphic Arts have surpassed the work of 
the men I have mentioned, and Menzel 
remains the most distinguished German 
lithographer. 

The tradition in France has always been 
carried on by certain artists, and lithographs 
have always been issued by certain papers. A 


great impetus was given by the Centenary 
Exhibition in 1895-96, but a still greater before 
then in 1893 by “L’Estampe Originale,” 
published by M. Marty. 

This portfolio, of which several parts were 
issued, contained not only lithographs but 
etchings and wood-engravings as well. The 
lithographs which appeared in it were most 
notable, including work by Carriére, Puvis de 
Chavannes, Bracquemond, Willette, Besnard, 
Whistler, Shannon, Legros, and a number of 
others. One artist in its pages distinguished 
himself above all the rest. This was Toulouse- 
Lautrec, whose cover for one of the portfolios 
was as fine as the finest Japanese print and 
done in the same way, and yet thoroughly 
French. He has made many other prints and 
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illustrated several books, notably a volume of 
«Sketches of Yvette Guilbert.” Most of these 


- artists did not continue to practise lithography, 


‘though for a time, under the leadership of Jules 


Chéret, there was a project partially carried out- 


that there was to be a poor man’s picture gallery 


on eyery hoarding in Paris. Why the poor 
‘man who cared enough for works of art should 
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Willette and Anquetin, still appears occasionally 
on the hoardings and walls of Paris, A society, 
the Peintres-Lithographes Francais, was formed 
and still goes on, holding exhibitions annually, 
and both Salons have sections devoted to artistic 
lithography, the reproductive lithographers com- 
pletely dominating the official Salon. These 
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not have walked into the Louvre and the 
Luxembourg, which were equally free, instead 
of standing uncomfortably i in the street, is one 
of those problems that can only be solved by 
the cranks and faddists who are for ever prating 
about art for the people, and proving by their 
pratings that they know nothing about it. 


“D Estampe Originale” soon came to an end, 
and even sooner the artistic poster, though 
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reproductive lithographers are carrying on the 
work of their German predecessors in the repro- 
duction of pictures, and this work in the hands 
of Maurou, Léonard and others, is of the greatest 
distinction in its way ; but it is not creative art, 
and a slight sketch by an original artist is worth 
all of it. The best reproductive work is done in 
Paris to-day, and may be seen on the walls of 


the s Paion by those Who want to see it. 
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Another very interesting French artist whose 
work has been repeatedly seen in England is 
Lunois. His drawings in wash and his prints 
in colour have a well-deserved reputation. He 
is among the few who seem to confine them- 
selves with success to lithography. Léandre has 
done good strong work, and Jean Veber many 
amusing designs. The Impressionists, notably 
Manet and Pissaro, tried it. The Pointillistes, 
the Post-Impressionists, and I suppose the 
Cubists and Futurists, too, have annexed the 
art. Lithography is very docile, and these 
ingenious gentlemen find that they can express 
themselves as unintelligently, mystically, cubicly, 
and easily in lithography as in anything else. 

In Belgium there was Henri de Greux with 
the weirdest of really weird imaginations, and 
Félicien Rops, who from the time of his starting 
his lithograph paper, Til Eulenspiegel, until his 
death, practised it with the greatest brilliancy, 
while to-day Fernand Knopff at times makes a 
distinguished drawing on stone or paper. In 
Holland there is Jan Veth, who tried to carry on, 
it seems to me, in his way the tradition of Menzel 
in portraits. Bauer’s few prints are remarkable, 
and the finest of all is “ The Sphynx.” He has 
also made some series of small prints. Van 
Toroop did one extraordinary design that I have 
seen. Van Hoytema treats animals and birds 
with great technical ability as well as anatomical 
knowledge. Haverman’s studies of mothers 
and children are full of charm. And the best 
known of all is, as I have said, when speaking 
of algraphy, Van $ Gravesande. But in 
Belgium and Holland, with the exception of the 
men I have mentioned, comparatively little has 
been done since the revival. In America there 
has yet been scarcely anything done at all. The 
Americans who have made lithographs are all 
over here. It is a great pity that Sargent does 
not use lithographic chalk instead of charcoal 
for the portraits he is doing to-day. Albert 
Sterner and a few others are taking up the art, 
but as yet there is not much to show for it. On 
the other hand, some of the lithographic printers 
in the United States, like the Ketterlinus 
Company of Philadelphia, are not only willing 
to encourage artists who are experimenting 
in lithography, but their printing and their 
printers— McGregor trained in the Berlin shop 
where Menzel worked—are as good as any in 
the world. The work which I did in Panama 
a couple of years ago was all printed by them. 
There were no secrets, no prohibitive charges, 
nothing but the desire to do the best possible 
work for me and for themselves. 
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To return to England is to return to Whistler. 
Had he not proven what can be done by an 
artist in lithography, nothing would have been 
done. The Studio started in 1893, and by the 
publication of lithographs from its first number 
had a great deal to do with the revival, and 
the Centenary Exhibition of 1898-99 at South 
Kensington had still more. So too, three years 
earlier, had the French Exhibition, the British 
Section of which was directed nominally by the 
Royal Academy, actually by Mr. Alfred Gilbert 
and Messrs. Frederick and Charles Goulding. A 
number of painters, mostly Academicians, were 
supplied with paper and chalks by the Gouldings, 
and made their first and last lithographs. But 
a certain number had been attracted before 
this owing to the influence of Whistler, and also, 
in a measure, of Legros—among them Charles H. 
Shannon, who from the earliest nineties or before 
had been making lithographs, and he became 
so interested that he set up a press of his own 
and issued portfolios of his proofs, and pub- 
lished therh in the Pageant, and it is much 
to be regretted that he has not continued to 
any extent to practise the art, for his work in 
black-and-white and colour is most charming, 
Mr. William Rothenstein went furiously at it, 
and issued two or more portfolios of Oxford 
types and more or less distinguished characters. 
Mr. William Nicholson did his portrait of Queen 
Victoria and other prints, or had them done for 
him, including the Whistler, which made his 
reputation—a reputation by which he is best 
known to-day. Mr. George Thomson also started 
a press. T. R. Way drew the palaces, churches, 
Guildhall, and picturesque suburbs of London, 
issued them in volumes and portfolios, and, 
I believe, they had a great financial success. I 
published one portfolio of—views in—Devon 
and Cornwall, and, as far as I know, only 
one copy of it for several years was sold, and 
I think that much the same fate happened 
to all the rest of us except Way; while the 
expense was so great and the mystery so dense 
at the printers, and the public appreciation was 
so slight that we more or less gave up. Way, 
having a printing office to fall back upon, 
persevered, and by his talks aroused occasional 
interest. Mr. M-Lure Hamilton, another 
American, commenced a series of portraits of 
great men he was painting in colour-lithography. 
The “Gladstone,” however, was almost the only 
one that was finished—a remarkably fine print. 
Later he has returned to the art with great dis- 
tinction. In the County Council schools litho- 
graphy began to be taught, and, with the coming 
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sf Mr. Ernest Jackson as instructor, artists began 
to attend his classes. . The Studio and other art 
magazines had by this time virtually abandoned 
lithography, but Mr. Jackson and Mr. Spencer 
Pryse started a magazine, the Neolith, pictures 
and text all done by lithography, and most of 
the men who contributed to this magazine, 
which counts for a good deal in the revival, are 
stillat work. All the while, too, lithography had 
been used for newspaper illustration, I believe, 
for one, by Matt Morgan in the Tomahawk. 
He alone of modern English caricaturists, came 
near sharing the experiences of Daumier. But 
Matt Morgan soon took himself and his brilliant 


art to the United States, where, under his 


direction, in the Strowbridge Lithographic Co., 
the art of small uniform-sized theatre, railway, 
and other poster-designing was started—the 


form universally imitated. There was also in 


the early seventies a daily paper, the New York 


(Charles Shannon, A.R.A.) 


Graphic, illustrated by lithography. Vanity 
Fair had also been publishing lithographs 
for years, following on the tradition of the 
Autographic Mirror, which in turn succeeded the 
Parthenon, letterpress and drawings of which were 
all drawn on or transferred to stone. Amusing 
and sometimes excellent as their work has often 
been, “Ape” and “Spy” and the others have 
never, as a rule, made the lithographs that are 
published over their names, these being the work 
of professional copyists. And this, till lately, 
has been the reason for the decay of lithography. 

Two other happenings have counted for much, 
The first was the part played by the Daily 
Chronicle at the Coronation of the present King. 
I suggested to the editor, who asked me for a 
drawing of the Coronation, first, that several 
other artists should be invited to collaborate, 
which was done; and, second, that all the 
drawings should be made in lithography, and, 
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when finished, transferred to zine plates and 
bitten in into relief, that the originals should 
be then put upon stone and printed and issued 
in a portfolio. The drawings were made in 
lithography, but for some reason, though it 
would have saved both time and money, instead 
of being transferred to the zinc plates they 
were photographed on to them in the usual 
way. As it was, the lithographs of the Corona- 
tion published by the Chronicle, drawn by 
Brangwyn, Hamilton, Hartrick, Jackson, Sulli- 
van, Pryse, had far more character than those 
published by any other paper. I had the actual 
scene in the Abbey allotted to me. I was the 
only artist, save the three painters with Royal 
commissions, who saw the. rehearsals, and my 
drawing was ready in the Chronicle office within 
an hour after the conclusion of the ceremony, 
and it had all been doneinthe Abbey. Another 
commission given to artist-lithographers, the 
outcome of much work done by T. R. Way, is a 
series of posters for the Underground drawn by 
artists either on paper or stone. The artists 
are Barker, Becker, Brangwyn, Hartrick, Jack- 
son, Kerr-Lawson, Pryse, and myself. And this 
marks another great advance in lithography in 
England. Most, if not all, of the people who 
to-day are supposed to make posters or illus- 
trations by lithography, like the artists of 
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Vanity Fair, do nothing of the sort. They 
make a sketch and leave the carrying of it out 


to the professional lithographic copyist, whose 


copy is excellent, but the artist rarely, if ever, 
touches stone or paper. The poster artist, I 
learned in these rooms lately, is the copyist— 
or the printer ; the artist who makes the designs 
is an unfortunate necessity, and he usually never 
touches the stone, and has no interest in, or 
knowledge of, the art as a rule. 

In the revival of artistic lithography the 
Senefelder Club has played no small part, yet 
the club has grown out of the revival—the 
revival is not due to it. But, like other move- 
ments, when the time came the Senefelder Club 
was ready, springing full-born from the litho- 
graphy of the past, full of the traditions of the 
past, and the life of the present. 

Another reason why the revival of artistic 
lithography has been so long in coming about 
is that artists in this country could not afford to 
practise it, and the loudest advocates charged 
the highest’ prices for their work, and sent in 
their bills promptly; and then two things 
happened—the faint-hearted and light-pocketed 
were driven away, while those who cared and 
had money enough bought presses of their own, 
Will it be believed that some of the British 
firms which most loudly were calling upon 


Fie. 24.—CotumsBus SicuTinc Lanp, (Frank Brangwyn, A.R.A.) 
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artists to come to them and practise the art 
charged those who came a third more than 


, American prices, and double as much as equally 


good work is done here for by workmen with 
no arty-and-crafty-pretensions. While if one 
has one’s own press and a capable printer, one 
can do for oneself for eighteenpence what 
these encouragers of lithography charge 25s. 
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of something from. the union, and there are 
men in each shop who do nothing else, while 
these real crafty union printers will drop a 
drawing or leave a stone, no matter what state 
it is in, the minute a bell rings, or the union 
decrees; artists have studied in the schools, 
bought their own presses; found new ways of 
working,and the revival has come about—thetide 


Fia. 25.—PORTRAIT OF AN AMERICAN BISHOP. 
(John M‘Lure Hamilton.) 


for. doing—after the artists haye told them 
how to do it! | 

These are then the reasons why the revival 
has been so long on the way. But now the 
artists have broken open the closed door between 
the office and the shop, have been given fair 
prices, laughed at the stupid regulations of the 


` trade union—will it be believed, in this country 


a printer may not move a stone under penalty 


has turned. But we have had much to contend 
with: the apathy, the unwillingness till lately of 
most dealers to sell, to show or even to have in 
their shops or galleries a lithograph. If you asked 
them why, they were too big. You pointed 
out that the worse and bigger an etching was 
the better and quicker it sold; that a good 
lithograph might be big, that some of the biggest 
were the best. Well, nobody wanted them. 
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But finally the reason, the real root of the 
matter, was exposed. Dealers—there always 
have been exceptions—did not want lithographs 
because they finally confessed if they sold them, 
as they easily could, it would interfere with 
their trade in real hand manufactured, boomed 
and inflated-priced copper plates which they 
happened to control—or to own the hack 
who turned them out. Therefore, till lately, 
collectors were warned against the lithograph, 
and as most collectors are the products of most 
dealers they did as they were bid and avoided 
the lithograph. Here, too, there have been 
exceptions, and there are now many notable 
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have become from sad experience rather con- 
scious that when they write they do make them- 
selves ridiculous. So knowing nothing about it, 
they ignore, instead of finding out ' about 
lithography. 

On the other hand, there are some admirabiy- 
equipped critics in the country who now realise 
the importance of the graphic arts and litho- 
graphy amongst them. There are collections 
and museums, headed by the British and South 
Kensington, under the present able keepers of 
the departments of prints in this country ; the 
German and French and Italian Galleries, and 
the great collection in the Library of Congress 


Fic, 26.—TuHr Workers’ Way. (G. Spencer. Pryse.) 


collections of lithographs being formed both 
publicly and privately. Another matter: little 
as the average art criticism of this country is 
worth—it never was so. contemptible as it is 
to-day, though there are notable exceptions— 
if it is of no artistic value, it is useful as an 
advertisement ; but most British art critics’ art 
is confined to oil paint—and among oil painters 
to their pals—or else they belong to a family of 
parrots who all repeat the same prattle and 
syndicate it round the country. These critics, 
not knowing anything about art, fight shy of 
lithography and refuse to notice it, and we 
lose much amusement because some of them 


at Washington, where the best modern 
examples of the revival of lithography are 
being gathered together. 

There are dealers now who show the works of 
living men, and who are proving that lithography 
is as vital, as personal a form of art, as etching 
or engraving. 

It was then to break away from the profes- 
sional printer, to educate the critic, to help the 
collector, to win the support of the dealer, and, 
above all, to do the best work we could—and, 
as our rules say, “to encourage artistic litho- 
graphy ’—that the Senefelder Club was started 
at a meeting called some five years ago in the 
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studio of J. Kerr-Lawson. A little group of 
four men soon got together and founded the 
club—A. S. Hartrick, F. Ernest Jackson, J. 
Kerr-Lawson and myself. We took a studio, 
bought a press and hired a printer. We would 
not only print our own designs, but for a con- 
sideration those of embryo lithographers who 
would hang about the door waiting their turn 
to use the press; there would soon be more 
presses and copper-plate presses; and finally 
wealth beyond the dreams of Matisse and all 
his backers, and it should all come out of the 
Senefelder Club. But before all this came to 
pass the proprietor of the studio wanted it for 
a kindergarten. The press was taken over by 
one of the four as a debt, the printer vanished, 
and so did all this part of our programme. 
We broke in the door of the professional printer, 
or bought presses. We made overtures to a 
dealer, Mr. Marchant, and he became our agent, 
and we added members .to our little society. 
But in the five years of our history we really 
have seen artistic lithography again restored to 
its right rank among the fine arts, we have 
succeeded in adding to our membership such 
practising artists as Anthony Barker, H. Becker, 
F. Brangwyn, John Copley, Mrs. Copley, John 
M,Lure Hamilton, Miss Hope, Spencer -Pryse, 
D. A. Wehrschmidt—in fact, all the artist 
lithographers of Great Britain who have made 
ə name for themselves save Rothenstein, 
Shannon, Sullivan and Belleroche. The late 
Charles Conder did a number of drawings, in 
which he preserved all the charm and the 
defects of his work. And we have a lay member- 
ship of over one hundred. We have issued 
prints. We have a home at the gallery of 
Goupil & Co., in London, where our fifth 
exhibition has just been held. After visiting 
the Leipzig Exhibition I am more than ever 
convinced that at present the best artistic 
lithography is being done in England, and by 
members of the Senefelder Club. 

We have found in F. Vincent Brooks a most 
sympathetic printer, a practical printer whose 
pleasure and pride it is to help us in our experi- 
ments, tò let us work freely in his shop—in 
fact he has given us one, and he is an artist 
who is proud of our successes which are his as 
well. We have gained the support of the 
directors of all the great galleries of the world. 

And we have exhibited in almost all the 
great national and international exhibitions as a 
society, on several occasions representing this 
country. We really feel that to have accom- 
plished these things in five years is something 
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to be proud of. But we are proudest of the 
fact that through the club we have in this 
country helped to bring about the revival of 
artistic lithography. Another great factor in 


our favour has been the recent developments 


in the technical and mechanical side, the develop- 
ments which will bring the artist again in touch 
with it. Lithography languished for years 
because the original artist was forced out of 
the art by the professional “litho artist ’’—a 
copyist usually skilled in the highest degree, 
capable of anything but making a work of art 
—though some distinguished artists were trained 
as lithographers. Then it was taken up by 
commerce and that came near killing it; and 
another blow was struck by wood-engraving, 
for a lithograph, until yesterday, could not be 
printed with type as a wood or process-block 
can, and in an age when every “ work of art ” 
is founded on cheapness lithography was 
out of it. But within really a few months all 
this has been changed. Not only can a litho- 
graph now be printed on a press with type, 
but the photographer—the curse of modernity— 
and the engraver, usually no better, will be 
completely eliminated, and in a short while the 
artist’s lithograph will, as an illustration, be 
given straight into the readers’ hands. Whether 
they will have the sense to appreciate it does 
not so much matter, but all artists will; and 
this will be the greatest cause of the revival 
of artistic lithography, and it will come about 
in the immediate future. | 

y Now we can say, in the words of Senefelder, 
with which he closed his invaluable book: “I 
desire it (lithography)may spread over the whole 
world, bringing much good to humanity through 
many excellent productions, and that it may 
“work towards man’s greater culture, but that it 
may never be used for evil purposes. This grant 
the Almighty.” 


PRODUCTION OF ORANGE FLOWERS 
ON THE FRENCH RIVIERA. 

The cultivation of the Bigaradier, or bitter 
orange tree, -for its flowers, which are used for 
making the essential oil or nérolt, is a most 
important industry in the Department of the 
Alpes-Maritimes. 

The principal centres of this cultivation, in the 
order of their importance, are: Vallauris, Le 
Cannet, Le Bar, Nice, St. Laurent, Antibes, Biot, 
St. Jeannet, Mougiéres, Gattiéres, Cagnes, Cannes, 
La Gaude, Vence, St. Paul, and La Colle. 

The average production of blossoms is estimated 
at 2,225,000 kilograms (2,190 tons) annually. About 
three-quarters of this is used by the distillers of 
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_ Grasse for making the finest quality of oil, known 
_as néroli, whilst the remainder is sènt to the 
. factories at Cannes, Vallauris, Nice, and Menton 
for the same purpose. 

The cultivation of the bitter orange ies does 
not differ from that of the sweet orange or other 
species of the citrus family. The trees are 
generally planted in rows, 6 to 8 metres apart 
(20 feet to 26 feet), at the rate of about 150 to the 
hectare (60 to the aere). 

The average yield of blossoms, which depends 
upon the age of the tree, may be taken as between 
2,500 and 4,000 kilograms per hectare (20 to 30 cwt. 
per acre). | 

The flowers are gathered during the months of 
April and May. For making the best kind of oil, 
they require to be carefully selected and picked 
from. each tree every other day. A good picker, 
paid at the rate of 14 francs per day, can collect 
10 kilograms (22 Ibs.) of blossoms. At the com- 
mencement of the season,. when the flowers are 
not all fully formed, the yield of oil may vary from 
3 to 1 gram of essential oil (114 to 153 grains) per 
kilogram, and as thè season advances even 2 grams 
(30°86 grains) are sometimes obtained. 

The price of néroli varies considerably, ranging 
from as low as 300 francs per kilogram (£5 10s. 9d. 
per lb.} to even 1,000 francs (£18 3s. 2d.). The 
water used in the process of distillation, impreg- 
nated with the perfume of the flowers, the eaw-de- 
_ fleur d'oranger of commerce, worth about 25 cen- 
times per litre (24d. per quart), also forms an 
- important item in the profits of the distiller. 


Thé twigs, leaves, and even the imperfectly 


formed green fruit is also utilised for making an 
inferior grade of oil, termed “ petitgrain.” It is 
estimated that no less than 14 million kilograms 
(about 1,500 tons) of. this material are used annually 
for this purpose, 

Another quality of oil, known as eau-de-Portugal, 
is also obtained either by pressure or by distillation 
from the dried peel of the bitter orange. Two-and- 

a-half million kilograms (2,500 tons) of this fruit, 
worth from 5 to 6 francs per quintal (2s. to 2s. 6d. 
_ per cwt.), yielding about 120,000-kilograms (120 

tons) of peel, are used annually for this process. 

The essence of néroli is largely used in the 
manufacture of eau-de-Cologne, and enters into the 
composition of many other perfumes. 

For some years past the larve of an insect, the 
Chrysomphatus dictyospermi, has caused consider- 
able damage, not only in the South of France, but 
also in Italy, Algeria, Tunis, Spain, and Turkey. 
Unfortunately, its ravages are not confined to the 
_, orange and other members of the citrus family, 
but it attacks many other plants and shrubs, 
amongst which may be mentioned the spindle tree 
(Euonymus japonica), laurel, myrtle, camelia, ivy, 
and even the aloe. This makes it all the. more 
difficult to eradicate, and, in spite of powerful 
insecticides and fumigations, only indifferent 
results for the extinction of this pest have been 
obtained up to the present time. : 
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GYROSTATIC DEVICES. 


At a meeting of the Physical Society, held on 
May 8th, a paper entitled “Some Gyrostatic 
Devices for the Control of Moving Bodies” was read. 
by Dr. J. G. Gray. 

The paper dealt with a number of new contri- 
vances for stabilising, steering and forcibly 
manoeuvring moving bodies, such as torpedoes and 
airships. 

A number of old experiments were first shown. 
These included the -‘“gyrostat on stilts” and 
“ gyrostat on gimbals ’’ experiments due to Lord 
Kelvin, the “crossed bifilar ” experiment due to Pro- 
fessor Blackburn, and a stilt top devised by Professor 
Harold Wilson. It was shown that the gyrostatic 


‘system in each of these experiments, although 


exhibiting considerable balancing power, was not 
possessed of real stability. An unstable body 
rendered truly stable by gyrostatic action must 
possess the property that if displaced from the 
mean position it returns to, and comes to rest in, 
that position. The mean position is that in which 
the potential energy of the gyrostatic system is a 
maximum, and if the system is disturbed energy 
must be supplied to restore it to the mean, or 
undisturbed, position. 

A number of new gyrostatic models were dis- 
played. in action, including two-wheeled and | 
four-wheeled gyrostatic motor -cars and bicycles. 
These all furnish examples of gyrostatic systems 
provided with complete or real stability, and in all 
the cases shown the stabilising forces are derived 
from thé propelling system. 

One of the cars shown runs on two wien’ in 
tandem, and is stabilised by a single gyrostat. 
This gyrostat is mounted in the car and controls 
the steering mechanism; it forms, in fact, a 
gyrostatic chauffeur. The model illustrated a new 
form of torpedo and airship control. 

A second form of motor-car, which also runs on 
two wheels in tandem, consists of two parts,-a 
front one and an after one. The front part carries 
a gyrostat, the back part the propelling mechan- 
ism, and the two parts are connected together by 
means of a vertical hinge. The front part. is 
propelled by the back part, and the arrangement 
is one of complete stability. The entire system 
may be manceuvred by means of the gyrostat. It 
was pointed out that by properly fitting an airship 
with a gyrostatic “nose” it should be possible 
to manœuvre forcibly the airship by means of 
forces derived from the propellers. 

The bicycles, which are provided with gyrostatic 
riders, are examples of moving bodies steered by 
gyrostatic action. The action is quite different 
from that of an ordinary bicycle. They: are not 
‘‘momentum ” instruments. 

The devices shown are at once applicable to long- 
distance torpedoes, both submarine: and aerial. 
The gyrostatic system - ‘may be operated by the 
wireless transmission of’electrical action. 

At the conclusion of the paper the author 
showed a new series of animated gyrostats. - 
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Dr. W. Watson, in discussing the paper, thought 
the mechanisms shown were of great theoretical 
importance. He gathered, however, that the 
author himself thought they were more of theo- 
retical than practical interest. He concluded some 
jime ago that a two-wheeled car would not be of 
much use, as, although gyrostatic control worked 
satisfactorily either on a straight path or on a curved 
path of constant curvature, any attempt to alter the 
curvature had to be made with greatcaution. Hence 
a train built on this system would have to slow up 
on approaching either the beginning or the end of 
abend. With a motor-car, where one had to steer 
immediate courses on account of other traffic, the 
arrangement would be impracticable. At one 
time, when some cars had engines laid longitudin- 
ally and others transversely, makers of the latter 
type claimed that gyrostatic action came into play 
and tended to prevent skidding. However, unless 
the gyrostat was free to move relatively to the 
car, one might as well have a lump of iron in its 
stead. He had investigated the amount of re- 
lative motion which might take place due to give 
in the springs or mountings, and it was quite 
insufficient to sallow of appreciable gyrostatic 
action. 

Mr. Duddell complimented the author on the 
collection of beautiful models which he had 
brought before the Society and the admirable way 
in which he had explained the principles under- 
lying their action, He asked what speed was 
attained by the flywheels of the gyrostats. 

Mr. F. J. Whipple asked if the author had 
worked out the theory of the ordinary bicycle, and 
if it was his considered opinion that the rider had 
to perform the actions which he had described in 
steering. It was his opinion that when travelling 
rapidly this was not so, and that there was a 
stabilising effect due to the gyrostatic action of 
the front wheel. This was particularly notice- 
able in the way in which the wheel seemed to 
be pulled back into position if, when riding 
without the hands, the cyclist encountered a small 
stone. 

The author, in reply, said that the larger 
gyrostats could be taken up toa speed of 20,000 
revolutions per minute in half a minute, and would 
run for 75 minutes. In steering a bicycle the rider 
turns the front wheel to the side to which the 
machine leans, and the forward momentum brings 
it up to the vertical position. The gyrostatic 
action helps, but only to a very slight extent. 


EMPIRE NOTES. 


A Proposed Imperial Postmaster-General.—Sir J. 
Henniker Heaton has submitted in his annual 
letter to the Postmaster-General an important 
proposal in the interests of the postal services of the 
Empire. He advocates the appointment of an 
Imperial Postmaster-General, who would control 
all postal and telegraphic business affecting the 
Empire as a whole, including the cable system 


JOURNAL OF THE ROYAL SOOIETY OF ARTS. 


749 


and the out-going wireless system, with their land 
connections; and the mails for and from the 
Dominions and Colonies and foreign countries; 
the service for transmitting money between the 
Mother Country and the Colonies or foreign 
countries ; and the packet service. He states that, 
while the United Kingdom and the Dominions and 
Colonies vie with each other in the excellence and 
efficiency of their postal and telegraphic services, 
each of the sixty Governments concerned jealously 
maintains its independence of the rest, and there 
is at this moment no Minister entitled to carry, 
out, or even propose, postal arrangements embrac- 
ing the King’s Dominions as a whole. Were such 
an appointment made as that he suggests, Sir 
Henniker says, the new postmaster would take 
over the staff now employed in the various over-sea 
services, and should have at his disposal a con- 
sultative council of experts and be able to call on 
the High Commissioners and Agents-General to 
confer with him. The powers of the Home 
Postmaster-General over the purely inland services 
of the United Kingdom and of the Postmasters in 
the Dominions and: Colonies would remain 
unaffected. The proposal of Sir Henniker Heaton 
is certainly one that deserves the careful considera- 
tion of all the Governments concerned, as the 
magnitude of the Imperial postal services, which 
is increasing year by year, renders the unification 
of the work, as far as that may be possible, desirable 
in the interests of the Empire. But Sir Henniker 
goes a step farther, in his desire to secure the 
co-ordination of Imperial communications, by 
suggesting a conference of all the European 
Postmasters-General to consider the abolition of 
all postal and telegraphic frontiers. He would 
treat Europe as a single postal district (as 
Australia is to-day) with a uniform rate of one 
penny per letter or telegraphed word, which, he 
thinks, would ultimately not cost a farthing, when 
the accounts are made up in each nation. Then 
he would have a conference of the Postmasters- 
General of the British Dominions and Colonies and 
of the United States with the Imperial Postmaster- 
General for the purpose of establishing a uniform 
cable rate of one penny per word throughout the 
British Empire and the United States. These 
conferences, he considers, should ultimately lead to 
the institution of universal penny letter postage 
and a universal penny-a-word cable post. As an 
illustration of the possibilities and advantages of 
his complete scheme he cites the case of Australia. 
He says: “I can send a telegram of sixteen words 
from one end of Australia to the other, a distance 
of 7,500 miles, for one shilling. Our postage to 
Europe, even to Calais or Ostend, is 24d. per letter. 
I can send a letter all over Australia (7,500 miles) 
for one penny. Yet the population of Europe 
numbers 400 millions, and every village is connected 
up with the ramifications of the telegraph. In 
Australia, there are some five millions distributed 
in the thin ‘red’ line round that huge, un- 
inhabited hinterland. If this system were adopted, 
I could send a telegram from London to Pekin or 
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Vladivostok for one shilling, since those places are 
exactly 7,500 miles from London or Paris. It 
seems to me monstrous that a telegram from 
London to India, 3,600 miles distant by land, is 
charged 32s. for sixteen words, whereas in Australia 
we can telegraph twice the distance at a charge of 
one shilling for sixteen words.” 


> 


The San Francisco Panama Exhibition.—Not- 
withstanding the fact that the British Government 
has declined to bẹ officially represented at the 
Panama Exhibition, liberal space has been pro- 
vided in all the Exhibition buildings for intending 
British exhibitors, while the site originally reserved 
for the British Government pavilion has been 
transferred to the British Committee. It is stated 
in San Francisco that the details will shortly be 
announced of the British National Movement in 
the States, which is supported by prominent 
British - Americans, for the erection by subscrip- 
tion of a pavilion on this site. Mr. Goode, the 
honorary secretary of the British Committee, who 
is at present in San Francisco, stated at a meeting 
in that city that every effort would be made to 
send over from Great Britain a collection un- 
equalled in historic interest and national value, 
In order to assist the movement in this country, 
the Exhibition authorities undertake to send one 
of their expert departmental chiefs and to open 
temporary offices in London, where applications 
for space can be dealt with. This is a departure 
from what has been done in the case of other 
countries, but it is realised that the delay, for 
which neither the British manufacturer nor the 
Exhibition is responsible, would render it very 
difficult for the manufacturer to make the neces- 
sary arrangements if everything had to be settled 
by correspondence between London and San 
Francisco. As a further proof of their desire to 
do everything possible for British exhibitors, the 
authorities have asked the British Committee to 
appoint the British jury of awards, so that British 
participants will be represented by their own 
countrymen, The individuals selected by the 
British Committee will be recognised as the 
representatives of Great Britain at all inter- 
national functions held after the Exhibition opens. 
In addition, the Exhibition authorities will in- 
struct their temporary London organisation to 
consult with the British Committee, which in this 
and other particulars will be regarded just as if 
it had been appointed by the Government. All 
the space in the pavilion will be given free to 
British exhibitors, and, if anything, under more 
favourable conditions than if the Government had 
participated, and no charge will be made to ex- 
hibitors for the services of the Exhibition officials. 
It is stated, in disproof of the report that official 
participation was not justified on account of the 
lack of commercial interest in the Exhibition on 
the part of British manufacturers, that in one 
industrial section the space applied for by the 
British exhibitors exceeds the whole space at the 
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disposal of the authorities. Arrangements will 
be made to secure an adequate representation of 
British art. 


Alaska and the Yukon.—In an article on ‘ The 
Railway Conquest of Alaska,” in the May number 
of The World’s Work, attention is drawn to the 
recent decision of the United States Government 
to devote some £8,000,000 toward the railway 
settlement of Alaska, which the writer (Mr. F. A. 
Talbot) regards as one of momentous importance 
to British interests. This opinion is confirmed 
by Mr. Alfred Thompson, M.P. for Yukon, and 
formerly President of the Yukon Assembly, who, 
in a recent statement at Ottawa, produced evi- 
dence of the progress of the railway enterprise of 
British Columbia, particularly the opening of the 
Grand Trunk Pacific Railway to Prince Rupert, 
which would be materially aided and hastened by 
the project. Mr. Talbot, referring to previous 
efforts to effect railway connection with the far 
north, claims that ‘the plan of campaign, as 
outlined by the American Government, has been 
assisted tangibly by the hearty co-operation of the 
British Columbia and Dominion Governments, 
as well as by British capitalists, who have not 
failed to realise that they have everything to gain 
by the consummation of the proposals.” This is 
evident from the fact that the Alaska and Yukon 
“line is to be a comprehensive trunk road, prac- 
tically bisecting the country and extending to 
the southern border, so as to tap the Klondyke, 
and thence southwards to link up with the. 
Canadian main lines.” The writer considers 
that the result of the carrying out of this great 
enterprise will be of the greatest advantage to 
British Columbia, as Seattle will no longer be 
the chief port of America for that country’s 
Arctic State, but that Prince Rupert will become 
the most important northern port of the Pacific, 
and that Hagelta, which will be “the obvious 
jumping-off railway point to the Klondyke, is 
destined to develop into an important North 
British Columbian traffic centre.” 


Australia and the New Hebrides.—In Australia 
great interest is being taken in the work of the 
Anglo-French Commission, now sitting at the 
Foreign Office, to which has been referred the 
question of how best to deal with the South Pacific 
group of islands known as the New Hebrides, 
which for the past eight years has been 
administered under one of the most curious forms 
of government yet devised. An Anglo-French 
agreement, ratified in October, 1906, provided that 
the islands, which have an area of 5,100 square 
miles and support a population of about 70,000, 
should be jointly administered by a Condominium, 
consisting of British and French officials, with a 
neutral (Spanish) president. This arrangement 
has proved by no means satisfactory, and, in the 
interests of both England and France, a change is 
earnestly and imperatively required. Australia is 
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anxious, for weighty trade and defence purposes, 
to secure the control of the islands, and therefore 
suggests that arrangements should be made by the 
British Government to acquire the French interest 
in them, if France can be got to agree to dispose of 
her claims. The French Government, however, 
is inclined to favour partition as the solution of 
the difficulty. To this proposal Australian opinion 
is strongly averse, as it is felt that the New 
Hebrides question is closely bound up with the 
larger one of the future of British interests in the 
Pacific. For several réasons it is stated that it 
would be advantageous to the United Kingdom 
were an exchange of territory made, which should 
not only include the New Hebrides, but the little 
French possessions in India. The latter consist 
of Pondicherry, Karikal, Chandernagar, Mahé, and 
Yunaon, which together have only an area of 196 
square miles and a population of 276,484, and 
which are represented in the French Parliament 
by one senator and one deputy. One of them 
(Chandernagar) can only be reached through 
British territory, and some of them, it is stated, 
are useful to the Indian agitator as places of refuge 
when wanted by the police, and as centres from 
which revolutionary movements can be conducted. 
On the other hand, the British Colony and Pro- 
tectorate of Gambia, with a total area of 4,500 square 
miles and a population of 145,000, is an unnatural 
encroachment upon French Senegambia. It is 
suggested, therefore, that arrangements might be 
made for the exchange of Gambia or, possibly, 
part of the northern portion of the Ashanti Pro- 
tectorate for the French possessions in India and 
the abandonment of France’s claims to the New 
Hebrides. But, however wise such a suggestion 
may be, it is doubtful whether the present Com- 
mission has power to deal with it, as their present 


duty is to deal with the New Hebrides question ` 


alone, and to devise means for the better 


government of that group of islands. 


The South African Economic Commission.—The 
Governor-General of the Union of South Africa 
appointed in the summer of last year a Commission 
of six members to inquire into the question of 
wages, working hours, and cost of living in the 
Witwatersrand and other industrial centres within 
the Union. They were also instructed to draw up 
a comparison under those heads with the figures 
ruling in other countries, and to institute a com- 
prehensive inquiry into the general costs of 
production, and to consider the questions of a 
minimum or subsistence wage in any of the trades 
or industries within the Union, the machinery 
available for the settlement of disputes, and the 
payments to be made for compulsory overtime 
and night work. In addition to these important 
subjects, they were also required to report upon the 
relations of white and coloured labour, especially 
in respect of organisation and possible promotion 
to supervisory positions. Evidence was taken 
during the last three months of the year at most 
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of the chief centres in the Union, and as much 
information as could be procured in the time 
available was received, but the problems with 
which the Commission were asked to deal were too 
complicated for full treatment in the limited time 
at their disposal, so that the report they have 
issued deals mainly with the component factors of 
wages, conditions of labour, and cost of living. 
The members of the Commission are to be 
congratulated on the work they were able to 
accomplish within so short a period, and on the 
report with which they concluded their labours. 
The facts and figures given in regard to the 
comparative positions of the workmen of South 
Africa, America and Europe appear to justify 
their conclusion that ‘the workman of the 
Witwatersrand is better off than the workman in 
America, and much better off than the workman 
in Europe,” but they state that the disadvantage 
under which the miners labour somewhat detract 
from these favourable conditions, and “ their 
earnings are not unreasonably high.” In view of 
the fact that mining is the chief industry in the 
Witwatersrand and, with the exception of the 
building trades, the leading industry in which 
European labour is employed in South Africa, the 
foregoing statement appears to detract from the 
favourable comparison which the Commission 
have drawn. In regard to the question of a 
minimum wage, the view is expressed that “it is 
not desirable that the Government should lay 
down a minimum wage, whether made applicable 
to whites alone or to all persons, regardless of 
race.’ The Commissioners consider that trade 
voluntary agreements will best serve to allay 
unrest; but “it is essential that employers should 
recognise trade unions.” They recommend the 
establishment of voluntary conciliation boards, 
that hours of labour, as far as possible, should be 
reduced, and that unavoidable overtime should 
receive extra remuneration. The report con- 
cludes by recommending that periodieal inquiries 
should be made into the cost of living, a non- 
political advisory council should be instituted to 
deal with native questions, an Industrial Com- 
missioner should be appointed, and that legislation 
should be pressed forward for the formation of 
conciliation boards, for the voluntary registration 
of unions, and for the regulation of hours and 
conditions of labour on the lines of the factory 
legislation of the United Kingdom. 


OBITUARY. 


Henry Mavuri.—Mr. Henry Maull, who had 
been a member of the Royal Society of Arts for 
forty-seven years, having been elected in 1861, 
died at Brighton on June 26th. Im 1854, in 
conjunction with Mr. Polyblank, a chemist, and 
one of the earliest workers in photography, he 
founded the firm of Messrs. Maull and Polyblank, 
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which afterwards became known as Messrs. Maull 
and Fox. Mr. Maull supervised the artistic side 
of the business, while Mr, Polyblank took charge 
of the photographic side. Mr. Maull retired from 
business some thirty years ago, and since that 
time he devoted his life to philanthropic work in 
Ramsgate, Bexhill-on-Sea, and Brighton. 


GENERAL NOTES. 


PRIVATE WEALTH IN Iraty.—The amount of 
private wealth in Italy, according to statistics 
lately published, is estimated approximately 
between 80 and 85 milliards of lire (3,200 million 
and 8,400 million sterling). This gives an average 
of from 2,320 lire to 2,500 lire (£94 to £100) per 
head of population, or 280,000 lire to 300,000 lire 
per square kilometre (£29,019 to £31,192 per square 
mile). The annual savings of the people of Italy 
are estimated at 1,200 million of lire (48 million 
sterling). The richest provinces are those of 
Liguria and Lombardy, and the poorest in the 
Island of Sardinia. During the last ten years the 
greatest progress in the economic conditions of 
the population has been made in Emilia. This is 
principally due to improvements which have been 
introduced—the reclamation of large tracts of 
land and its better cultivation now than formerly, 
the raising of cattle, cheese-making, and other 
agricultural industries. This has also been the case 
in the Abruzzi and Piedmont, whilst in Tuscany 
little progress has been made economically. 


FIG-CULTURE IN SOUTHERN F'RANCE.—In southern 
France the fig tree is now cultivated almost ex- 
clusively for the production of the fresh fruit, which 
has always a ready sale in the large centres, The 
drying of figs has been practically abandoned in 
the Marseilles district, except for the personal 
requirements of a small number of growers. More- 
over, the country’s production is not equal to the 
home demand. The tree is chiefly propagated by 
cuttings, and grows best in dry and slightly cal- 
careous soil that is easily heated. It begins to 
bear in its fifth year, and the yield generally 
continues until the twenty-fifth year. Certain 
varieties produce two crops every year. A tree ten 
or twelve years old may yield an average of 66 lbs. 
of fresh fruit, which can be converted into 22 lbs. 
of dried figs. 


UTILISATION OF PHILIPPINE Nours.—Recently, 
pili nuts from the Philippine Islands have been 
introduced into the markets of the United States. 
They are triangular in shape and contain a small 
kernel of fine flavour. Two varieties of these 
nuts are being shipped—Canarium ovatum and 
Canarium luzonicum. They grow abundantly in 
the Philippines, but the trees are very much 
scattered. The nuts are not only toothsome, but 
are valuable for crushing for their oil. The 
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hindrance to their utilisation in this way is the 
lack of a machine easily transportable through the 
forests for cracking the nuts, which are very hard. 
Different varieties of the Canarium tree grow in 
South-Eastern Asia, Malaya, and Australia. The 
kernel of the Canarium commune is eaten both 
raw and roasted in the Moluccas. An oil is 
expressed from it, which is used both for table 
purposes and for lamps. The tree grows about 
fifty feet high, and is said to have also a bark 
which yields a heavy oil, having the same 
properties as balsam copaiba, for which it is said 
to be a substitute. In China the kernels from 
the Canarium commune are pickled like olives. 
Canarium strictum is a large tree of Southern 
India and Malaya, the gum from the trunk of 
which furnishes the black dammer (resin) of 
commerce. 


THE PINEAPPLE INDUSTRY or Narau.—There 
are two varieties of pineapple grown in Natal for 
market purposes. Several other varieties are grown 
in small quantities, but the ‘“‘Queen” and the 
“ Cayenne ” are practically the only ones offered to 
the trade. The Queen pine is small, averaging 
from three-fourths of a pound for poor specimens 
to three or four pounds for choice fruit. This 
pineapple is of delicious flavour. The plants are 
set out two feet apart, with three to five feet 
between therows. The plant suckers abundantly— 
that is, it produces a large quantity of side shoots. 
The largest fruit is obtained when the first crop 
comes in, about twelve months after planting. In 
December appears the young fruit, which ripens in 
June and July, and in June another crop of small 
fruit appears, which ripens in December. The 
smooth-leaf Cayenne isa very large pine, sometimes 
weighing as much as ten pounds. It is very juicy, 


` but not of such good flavour as the Queen variety. 


It does not sucker freely. Crops are produced 
every six months. On account of its size the 
Cayenne commands a better price than the Queen 
pine. Both varieties require good soil for the pro- 
duction of large fruit. 


SARDINE-CURING ON THE SEA OF GALILEE.—It 
is stated from Jerusalem that a company is about 
to be formed for the establishment of a fish-curing 
and sardine factory on the shores of the Sem of 
Galilee. It appears that for the last year or two 
great shoals of sardines have appeared in these 
waters, and it is thought that a remunerative 
industry could be established if only a concession 
could be obtained for a long term of years at a 
uniform rate. Representations on the subject 
have already been made to the Turkish authori- 
ties. The inhabitants of Tiberias, who are ex- 
tremely poor, would certainly be greatly benefited, 
as the products would be in demand by Jews and 
Christians alike, for, besides possessing a superior 
flavour, the fact of the sardines coming from the 
Sea of Galilee might facilitate the disposal of them 
even in Western Europe. 
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NOTICE. 


EXAMINATIONS. 

The results of the Intermediate Examinations 
(Stage IL) will be published on the 20th inst. 
The results of the Advanced Examinations 
(Stage III.) were published on June 19th, and 
those of the Elementary Examinations (Stage I.) 
will be published in August. 
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President of the Senefelder Club, Author of ‘‘ Lithography 
and Lithographers,” etc. 


(All rights reserved.) 
Lecture III.—Delivered March 2nd, 1914. 


Toe MAKING OF A LITHOGRAPH. 


I am not going to describe the various 
methods by which lithographs have been made 
in the hundred years since the invention of the 
art, for the simple reason that many of the 
methods we should like to practise to-day are 
among the lost arts, and most of the rest are 
of no value to artists. I wish to tell you and 
to show you how artistic lithographs are made 
to-day. 

The artist who approached lithography, until 
a few years ago, under the guidance of a profes- 
sional printer, was not infrequently frightened 
away almost before he commenced to work, 
but if, in the valour of ignorance, he continued 
he usually lost his nerve before the battery of 
“ don'ts ”? and of “ mustn’ts ” and of “can’ts ” 
that were fired at him by the printer. If one 
drew on the stone one must not breathe on it, 
touch it, or stain it. Here are Hullmandel’s— 
the printer’s—directions to the artist, taken by 
him without credit from Raucourt’s Manual, 


and Raucourt probably got them from someone 
else :— 

The draughtsman must take great care that no 
greasy substances, or slimy liquor, be allowed to come 
in contact with the stone, as these would infallibly 
mark in the printing: he must on no account 
touch the surface with his fingers nor breathe 
upon it. He must also be cautious lest any spittle 
should fall on the drawing, nor should he sneeze 
upon it, and it is necessary to lay a sheet of paper 
under the hand to avoid any accident, or construct 
a bridge to prevent his vestments from rubbing it. 
He is also by other authorities advised to cover 
his nose and mouth and breathe through a tube, 
or turn his head away when he draws or works 
in a mirror; to have several chalks ready, so 
that if one becomes soft another may be taken 
up, but on no account must they be touched 
with the fingers; the sharpening of the chalks 
is a trade in itself, and so on, and so on, and 
so on. 

In mastering and memorising these matters 
the artist was liable to forget frequently his 
drawing; if he had been told before he came 
near the shop to put pads in his ears and pay 
no attention to what he happened to hear, it 
would have been better for him. 

If one drew on paper the drawing must be 
wrapped in cottonwool or tissue paper—heat 
and cold would injure it, time obliterate it, 


_ carrying about smear it, and then in transferring 


the printer himself destroyed it. 

Then one encountered the proprietor with his 
closed doors, behind which were mysterious 
laboratories one at times had a glimpse of, and 
more mysterious presses further off that one 
heard the rumblings and crashings and squeak- 
ings of; but one never was allowed to enter 
the laboratory or see the press-room or speak 
to the printer. 

The drawing on paper, metal or stone was 
taken from you, conveyed to the secret chambers, 
and days or weeks after you got a print which 
was usually a ghastly ghostly reminder of your 
work, rarely a perfect proof of it. The fault 
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was always yours, and as the artist had neither 
seen his work transferred, etched or printed, 
and as the original had been made into what 
the artist saw by the printer, he had either 
to accept the result or, if he remembered 
his subject well enough, set to work to re-draw 
it on the stone. Still, there were rare—the 
rarest cases, when it did come right. They 
were always due to the excellent printer, never 
to the artist. But to quote parallel cases, wood- 
engraving artistically was greatly injured in 
modern times, not so much because of the 
competition of process, but because most woode 
engravers were not artists but machines, and 
many of these very wood-engravers now make a 
living “trimming” process-blocks, and for their 
messes the artist was blamed. a 

In etching, what would be thought of the 
artist who having, as I believe is the custom, 
bought his ready-grounded copper-plate—even 
if he did draw on it himself—got one workman 
to bite it and another to print it ? But that is 
exactly what happened in lithography a few 
years ago; and the professor of lithography 
blamed the artist for his own bad system of 
eraftsmanship. 

Now what should happen is this: whether 
one draws on paper, metal or stone, the early 
proofs—as soon as the plate is properly inked— 
should be a multiplication of your drawing, 
absolutely as you made it, for the drawing in 
greasy chalk or ink put on stone or metal, or 
made on them, when covered with greasy ink 
should come off again perfectly and absolutely. 

I propose to take up drawing upon paper 
first, and show how it is done :— 

Firstly, because it was owing entirely to 
transfer paper that lithography was discovered 
as Senefelder has said and I have quoted. 

Secondly, because it is the method most 
practised by most artists to-day. 

Thirdly, because I propose now to give you 
a practical demonstration of the whole process. 

The man to whom in this country the credit 
is due for breaking down the stupid artless 
method of working and inducing artists to take 
up lithography is Charles Goulding. In a little 
room in his brother’s—F. Goulding’s—printing 
shop at Shepherd’s Bush he worked when he could 
get any artist to work with him. He gave you 
a sheet of his prepared paper; the preparation, 
however, was almost invisible, and right and 
wrong side had to be written on it. For though 
he himself could, I think, tell the difference, I 
admit I could not, and once, at least, drew on 
the wrong side, but it transferred equally well, 
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and in that way my attention was turned to 
unprepared paper. The composition of the 
paper was his secret, but it was composed after 
Senefelder’s formula or some modification of it. 
His was composed of starch, plaster of Paris, 
and other ingredients. The best and most 
reliable paper in use to-day is that made by 
Messrs. Cornelissen and Sons, of 22, Great Queen 
Street, who write as follows :— 


In reply to your letter of to-day we are afraid 
we cannot give you the particulars of our Scotch 
transfer paper. 

Though there are a number of recipes for that 
paper, known to the trade and published, we have 
a special way which we should not care for other 
makers to know. ~ 

We are sorry we cannot oblige you with the 
information for the reason stated above. 


And this is typical of everything in the litho- 
graphic trade. 

Now, as to this prepared paper, it was not 
made originally to draw on but to transfer from, 
and Messrs. Cornelissen were very astonished 
when artists began to use it. For the artist 
there is only one advantage, and an equal 
disadvantage in using it—the advantage is one 
can scrape on it, take out portions of a drawing ; 
but although this is easy enough and it is equally 
easy to make corrections over the scraped part, 
if the composition on the paper has been entirely 
removed the parts re-drawn over this spot will 
not print—why I do not know, but for some 
chemical reason—yet this is most curious, for a 
drawing made on ordinary paper transfers as 
well as one on prepared paper, but up to the 
present you cannot use the two sorts of paper 
in'the same drawing, or get a transfer from 
paper that has been scratched at the same 
time on the same sheet. Therefore, though you 
may forget all the don’ts, buts, and can’ts, 
you must remember not to make corrections in 
your drawing till you have completed it, or 
not at any rate to expect work done on top of 
those corrections to print. As to the paper, 
Messrs. Cornelissen will coat any sort of paper 
with their composition, in their own excellent 
fashion, and as the paper when coated is liable, 
owing to the composition on it, to break, I 
have it made into blocks, which are very con- 
venient for use out of doors, where the paper 
is indispensable, tor there is only one reason for 
the use of paper—Senefelder’s reason—porta- 
bility. But the artist can equally well use any 
sort of uncoated paper he likes, it transfers 
quite as well; the only reason for not using 
it—that is, any drawing paper—is because 
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lithographic chalk cannot be rubbed or scratched 
off uncoated paper, and though it may be 


removed with turpentine or acid, there usually ` 


remains a smear or ring around the part removed, 
and this will probably print. 

The coated paper is made of various grades 
of roughness, and the artist can choose the 
surface that he likes. 

The chalks with which one draws are made 
by various firms in Europe and America, and 
are composed of soap, wax, tallow, and lamp- 
black, or some such greasy constituents, to 
which the lamp or other black is added to 


enable the artist to see his work. Creta levis. 


pencils, grease paint, anything with grease in it 
will transfer and print. There is only one 
important matter to remember once the artist 
has selected his make of chalk, and that is to 
carry out each drawing with that make of 
chalk, because though the drawing on paper 
or stone may look equally and uniformly black 
or grey, the ingredients of different makers’ 
chalks being different, one may find the drawing, 
when printed, full of grey or black patches, in 
most unexpected places, owing to the amount 
of grease being different in the different chalks. 
As to these makes, I have been using for some 
years chalks made by William Korn, of New 
York, for two reasons —first, because I like 
them, having found them reliable and uniform ; 
second, because they are put up in paper like a 
Blaisdel pencil, and one can, therefore, hold 
them like a pencil or crayon, and do away with 
the clumsy crayon-holder beloved by ‘litho 
artists.” Whistler, I may say, held the chalk 
unprotected in his fingers. One can also sharpen 
Korn’s chalks like pencils without going through 
an apprenticeship and wasting half the chalk. 
The lithographer holds the chalk in his crayon- 
holder, and when he does not cut his fingers 
or break the chalk, sharpens it by cutting 
from the point he is trying to make. It 
has never occurred to him as it did to Mr. 
E. J. Sullivan, that if you heated the 
chalk in a candle flame you could at once 
make a point of any size or shape without 
wasting the chalk, or your fingers. 

The chalks are of a wide rangé, from very 
soft stumping to very hard copal, but a hard, 
medium and soft are all one wants. Once you 
have them, draw as you would with pencil, 
crayon or charcoal—if you can draw. Some 
authorities say greys cannot be obtained by 
lithography : the most delicate tones known to 
art can be so obtained—and the most inane 
remarks are made by these same authorities. 
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There is nothing else save a sharp penknife 
wanted, and that must be very sharp. 

In working out of doors, I do not say you 
should ignore all the but’s and don’ts and can’ts 
I have quoted from the text-books, but I do 
say, think no more of the paper, metal or stone 
than you would in making any other drawing 
in any other medium on any other material. A 
proof of this is that I had six large blocks 
made by Cornellisen. These blocks weighed a 
few pounds; a similar number of stones would 
have weighed many tons. I took them to 
Panama, made some thirty drawings there, and 
from Panama to the Western States of America 
carried them loose in a portfolio after being 
taken off the blocks; they were taken out and 
handled carefully and carelessly, and after a 
journey of twelve thousand miles, and from the 
cold of London to the heat of the tropics, then 
to the dampness of California in spring, and 
again the heat of an American summer, and 
after, too, a delay of from two months to two 
years, they all transferred excellently to the 
stone, though there was not a professional 
printer, or prophetic expert, who was not 
certain either that the drawings would all stick 
together in a mass, or would dry up completely, 
and that I was a perfect idiot to try to do 
what I did do. 

Though I do not remember having spat upon 
any of my Greek drawings done in the same 
way this year, I do distinctly remember that a 
bucking pony rolled on them and kicked them 
in a shower over parts of Thrace and Thessaly, 
Lithographic drawings will stand as much 
travel and handling as any others. Théré is 
only one thing in common with others—they 
will not stand water. As it will dissolve the 
composition on the paper and dissolve the chalk 
too, one cannot work in the rain. 

When the drawing is finished on paper it may 
be transferred to stone or to plate in one of 
two ways, with one or another result. It- 
certainly transfers more easily and quickly when 
fresh, but Goulding says he has transferred 
drawings twenty-five years old. 

In the old fashion, the sheet of paper is laid 
face downward on a slab or plate and the back 
is washed with a sponge soaked with pure 
warm water, water and gum, diluted acid, or 
with turpentine. When thoroughly damp it is 
placed face downward on a grained stone_in the 
lithographic press, and as rapidly as possible with 
great pressure run through the press several 
times, when it will be found to adhere to the 
stone; it is again washed with the wet sponge, 
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and again run through the press. And finally 
hot water is poured over it, and then the paper 
is rubbed with the hand—if the work has been 
properly done, and it takes practice to do it, 
the drawing and composition on which it was 
drawn will be found to have left the paper 
entirely and adhered to the stone, and the sheet 
of paper perfectly white can be lifted or rubbed 
off the stone and the composition washed off 
the surface of the drawing which now not only 
adheres to but has sunk into the stone exactly 
as if it had been drawn there; from this it is 
evident that there is no change at all in the 
drawing, only the upper side of the design on 
paper is the lower side on the stone, and the 
gumming, etching and printing are done in 
exactly the same way as if it had been drawn 
on the stone, and it is reversed, too, auto- 
matically. 

But there is another way, and a better if 
not a surer one, for nothing is so sure and so 
simple as to draw on the stone direct—the way, 
as I have said, Charles Goulding was the first 
printer I saw practise; but this method was 
perfectly well known to Senefelder, though 
forgotten by or unknown to his followers, for he 
says of this and the previous method :— 

The design leaves the paper entirely and clings 
to the stone, or it does so only partly. To describe 
all this would take too much space. 

Personally, I do not believe Senefelder ever 
intended to tell exactly how he performed this 
latter astonishing experiment, unknown and 
unbelieved to-day by all lithographers who have 
not seen it done. 

The drawing is laid face downward on the 
stone; Mr. Gregor (of the Ketterlinus Company 
of Philadelphia) puts it in his damping book for 
a few minutes; Mr. Peters (of Vincent Brooks) 
and Mr. Bray (of Way’s) always dry on the 
dry stone. I taught them all to do it. Then 
a sheet of backing paper is damped with a 
sponge charged either with turpentine or acid 
and water—I do not use turps any more, as I 
believe it makes the lines smear and spread 
—run through the press as rapidly as possible 
four or five times, then if the edges of the 
paper are carefully loosened with a knife, the 
sheet of paper, with the drawing on it, may 
be lifted from the stone, when it will be found 
that the dampness has forced or extracted the 
grease, or rather a part of it, from the draw- 
ing, and it has adhered to the stone, but 
has not dissolved the composition on the 
paper; yet the drawing without any change 
still remains on the paper, while some of 
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‘the grease in it will be found to have left 
the paper and sunk into the stone as well. 
True, we have not by any means solved the 
difficulties that surround this method, for at 
times the paper—as in the first method—sticks 
to the stone; at others there is nothing but a 
ghost of the design on the stone, and at others 
some parts come down perfectly, and others 
scarce at all; but though I have now put down 
at least one hundred drawings by this method, I 
have only lost one, and that was because I tried 
heat in putting the drawing on a zinc plate. 
Then it stuck so tight I could not get it off 
without washing, and in washing it, washed off 
both the drawing on the zinc, and the paper, 
in places. 

I have been repeatedly asked what are the 
advantages of this method. One would think 
them self-evident—as evident as revolutionary 
—and it is because they are neither known nor 
believed in that they are doubted and not 
practised save by a few artists, because they are 
not certain. But I have practised what I have 
preached in London, New York and Edinburgh, 
and am going to practise again to-night. 

One printer ‘said to me one day that he saw 
nothing but trouble in it for himself. If trouble 
means taking pains and thought and care, there 
is trouble. What you get for the trouble is :— 

First, you preserve your original, and you 
can compare it with the transfer and see exactly 
where that has gained or lost, and make your 
corrections if needed on the stone with the 
original before you. 

Second, if, for some reasons that no reasonable 
being can reason out, the transfer is not good, 
you can put the drawing down again; I have 
done this twice, and I have no idea how often 
it might be done. 

Third, if the stone should break, and break 
so that the drawing cannot be transferred from 
it to another stone, and I have had this happen, 
another transfer can be made from the original 
drawing to a fresh stone, and I have got to 
work printing on the second stone within fifteen 
minutes after smashing the first. 

Fourth, if the drawing and paper stick to the 
stone so tightly that they cannot be lifted off, 
all one has to do is to continue in the old- 
fashioned method and wash the paper off, when 
the drawing will be found on the stone. 

One would think to the practical printer this 
chance to eat his cake and keep it too would 
appeal, but as yet it does not, any more than 
most printers will admit in this country that 
as good, if not better work, can be got from 
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zine or aluminium plates as from stone, But, 
like transferring, zinc and aluminium require 
different treatment from the traditional one ; 
they require experimenting, and most printers 
either have no time to experiment or charge 
full and prohibitive prices for every experiment, 
every idea, the artist gives them; incidentally, 
however, they not unusually—if the artist is 
successful—appropriate the idea. With others 
it is the fact that they are supplied with 
stones already, and they are good for years, 
and do not want their stones or their 
ideas interfered with. It is a pleasure then 
to find that in this country and in America 
there are printers who are masters of their 
craft and willing to experiment. There is one 
of them here and working with me to-night- 
But the real reason why lithography till lately 
has not progressed is because it became the 
property—almost from the beginning—of sharp 
business people and then of trade-unionists ; 
they wrapped it in mystery and secrecy. Now 
that we have solved these mysteries we find 
they were mostly made up of lemon juice, labour 
leagues, stale beer, and hide-bound stupidity, 
and we have either found out the secrets, or— 
other printers, other methods, or set up presses 
of our own. 

And these other printers are as keen and as 
interested as we are, and are willing to make 
experiments—if we take the responsibility. 
Here is something that happened while Mr. 
Peters was working with me the other day. 
Without thinking, I transferred a chalk drawing 
on grained paper to a smooth, highly-polished 
zinc plate and proved it on my copper-plate 
press, and it came all right. Now there is a 
tradition that all chalk drawings on which one 
wishes to work must be put on a grained stone 
or plate, otherwise all lines will print black, 
and this Mr. Peters at once informed me, and 
also that he would have to etch the design 
really into relief to print it because it would not 
take ink and his roller would slip. I asked him 
to try it as it was, and though his belief was 
founded on Senefelder’s statement, the drawing 
did print, and I could and did draw grey lines 
on it, the grain in the chalk giving all the tooth 
that was 'wanted—a complete revolution in the 
practice of lithography, -and all the result of 
carelessness on my part in not noticing that the 
zinc was not grained. However, the drawing did 
not remain for long on the zinc, but when he 
passed it through the bath it came all right, 
though it was much more strongly bitten than 
usual. i 
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One may work on paper with stump, rags, 
scraper, from black to white, and wash on it, as 
well, though all this is a great untouched field, 
In a word, anything that can be done on stone 
can be done on paper. Wash -drawings are 
usually made on stone—a rough grained stoné. 
The ink is dissolved in a saucer by heating it, 
and distilled wateris added, Two or three tones 
should be mixed in separate saucers and the 
wash done like an ordinary water-colour, but the 
wash should be got right at once; it is almost 
impossible to lay another wash on the top of 
it without disturbing the one underneath. "When 
dry it must be rubbed with a flannel or rag to 
remove the colour from the tops of the grains, 
otherwise it will print perfectly flat, It is then 
fixed, etched and rolled up in the usual way, 
The late Sir H. von Herkomer late in life indulged 
in lithography, and made a discovery perfectly 
well known to everybody but himself, namely, 
that ‘one could cover a grained stone with 
bitumen or asphaltum, or something of the 
sort, and when dry scrape a design on it with 
a mezzotint tool. He did this so perfectly that 
it seemed to have a photographic basis, like 
some of his “etchings ”’—and was almost as 
original as his method of electrotyping mono- 
types, and was but little practised by any but 
himself, 

There is only one other matter, but that is 
most important, and now I am going to preach 
what I have not altogether practised: the 
artist should be his own printer; he should not 
only know how the work is done but do it him- 
self, just as every etcher who is an artist prints 
his own plates, In one way lithography is 
much more simple than etching, for the litho- 
grapher sees every step in his work from 
the drawing to the proof; the etcher guesses 
the whole time; and the better the printer the 
more difficult it is for the artist, for the printer 
has ideas and the two sometimes do-not see eye 
to eye. 

Once the drawing is on the stone, and one 
simply draws with chalk, ink or wash, or a 
combination of both of them as on paper, only 
as there is no transferring there is less risk, 
more certainty; no matter how it got there, 


-the treatment for printing is thesame, or 


should be. This is my way: the drawing 
on the stone or plate is dabbed with a sponge 
charged with gum-arabic and water, to pre- 
vent spreading and to make the stone 
absorb water and repel grease. Senefelder 
says the drawing should be-first etched, then 
gummed ; the process is now reyersed. Whether 
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this should be done immediately the transfer 
is put on the stone or whether the drawing should 
be allowed to dry in, I am not sure. I have 
tried both methods and see no difference; if 
drawn on the stone it has had time to dry in. 
Then the stone is dampened with a sponge and 
water, the drawing is rolled up—that is, greasy 
ink is rolled on the dampened stone and adheres 
only to the drawing, and the printing com- 
menced as soon as it is covered with ink. It 
should be pulled always on good paper, and in 
the most careful manner; pulling waste paper 
proofs is a mistake. The printer, however, 
usually wishes to etch it, and then wash it out 
with turpentine as soon as possible. Both are 
fatal to proofs of artistic drawings, for they 
absolutely fix the drawing; the artist with 
every proof sees it grow, sees delicate tints 
bloom on the stone, harsh blacks roll off, beauti- 
ful greys blend together in harmonious tones—a 
skin over it all, as Whistler said. And this 
comes from the fact, which the professional 
printer tries to prevent, that the lines and tones 
change as they are charged with ink, that the 
ink on the surface of the stone, transferred from 
paper, gives quality which the artist loves and 
the printer hates. I have seen printers, before 
pulling a proof, souse the whole drawing with 
acid, as the photo-engraver does, and -I have 
seen all the light tones disappear and been 
blamed by the printer, for his unbelievable 
cheek, ignorance and stupidity, which utterly 
ruined my work. 

The printer who knows takes a sponge, a 
brush or a feather charged with diluted nitric 
acid or nut-gall if it is on zinc, or etching 
fluid on aluminium, and when he finds on 
the proof he pulls a passage which is getting 
too dark, he etches that, just touching it 
with the diluted acid, and then washing the 
acid off with a sponge dipped in water (etching in 
lithography is only preventing spreading and 
darkening, not biting) and leaves the rest; 
finally, by repeated etchings, just as one treats 
a copper-plate, the drawing is etched all over 
and ready to pull the edition ‘from. Under no 
circumstances, unless it bungs up, should the 
drawing be washed out with turpentine, for 
washing out, washing off, ruins the growing 
beauty of the proofs; yet the professional 
printer always does this and tells you it does 
not hurt the drawing—it ruins it. What is to 
be remembered in lithography is, that prints 
increase in strength and richness as they are 
printed, in etching they lose in both qualities, and 
this is one great difference between the two arts. 
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Do not, however, think it is so easy to do as 
it sounds. It is so easy to ruin a lithograph ; 
if you rub the unetched drawing you will get a 
smudge which you can never, save by endless 
and useless labour, get out; if you etch it too 
soon, you lose colour or get a white spot; if 
too late you get black dots; if not at the right 
moment a dirty mess. Though you see every- 
thing, if the ink is too strong it may take the 
drawing off the stone; if too weak, run it all 
together. Though everything is before you, 
under your eyes, the slightest change in tem- 
perature may change the drawing altogether. 
Each drawing demands a separate treatment, 
specially mixed ink, and the best ink, not the 
dirty mess some printers sometimes use. The 
printer’s best ink costs 4s., the really best ink 
costs 12s. I have had printers use the stuff 
the cheapest newspapers are printed on, or 
else they used that varnish, but they charged 
the same price for the proofs—they only threw 
in the smell and ruined the drawing. 

As to the printing, the professional printer 
tries, both in lithography and etching, to make 
his proof like that given him to go by. The 
artist sees new beauties or new messes in each 
proof he pulls. 

The professional printer scrubs the stone with a 
messy wet rag; theartist uses the softest sponge 
to damp the stone and a silk or soft rag, as he 
would to wipe a copper-plate. The professional 
printer bangs his roller down at one end of the 
stone and rolls everything up evenly; his only 
idea is not to have a streak or a line on the 
proof. The artist paints the design on the plate 
with the roller ; here the ink is heavily laid on 
in masses, there in a sky one roll across it every 
other proof gives that luminous light he wants. 
The whole fault is in the commercially-artistic 
do as little as you can for yourself, and charge 
as much as possible for it, ideals of the present- 
day British artist and printer. Once the artist’s 
work can be turned over to a printer, a pupil, or 
a shopkeeper, he is happy—if it sells. The love 
of the technique of art is not in most artists’ 
make-up, only they are not artists. But not 
only should the artist draw, transfer and etch 
his lithographs but print them, and in the 
printing of lithographs less experimenting has 
been done than in any of the other branches ot 
the graphie arts. Only a few years ago it was 
said one could not do anything but print in oné 
fashion, forgetting, or ignorant of, the work of 
the past. Now we know that in a few years 
the lost art of printing will again be found, 
that artists will do their own work and that a 
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lithograph will be printed like an etching and 
will be as highly prized. We are the revivers 
of the art, and in the revival the art will 
have a great future and rank with etching and 
engraving: in the past it did rank with them; 
and it will again. 

The artistic methods of colour-printing are as 
different from the professional ones as those of 
artist and printer in black and white. 

The professional printer produced chromo- 
lithographs, which are a clever, clumsy, com- 
plicated method of making poor copies of mostly 
poor paintings; and even Senefelder tried it, 
and hesays: “ I have no doubt perfect paintings 
will one day be produced by it.” Well, they 
have not been yet and they never will. They 
are a8 much like paintings as photography is 
like art—very deceptive to those who want to 
be deceived. And as the method is all wrong 
there is no use wasting time over it. 

There is for artists one method of making 
colour-prints, the method of the Japanese and 
the stained glass and mosaic designer. 

Applied to lithography, the method is this :— 

The artist makes his drawing in chalk or ink 
as usual, and from this drawing as many offsets 
are made as there are to be colours in the print. 
These offsets are then either dusted over with 
red chalk or printed with non-absorbent dyes 
on to the various colour-stones, and the artist 
sees his design complete upon each colour-stone. 
To get his red—having arranged his colour- 
scheme—he has only to go over with black 
chalk those parts of his drawing which he wishes 
to print red; the parts which he does not want 
are dusted or washed off, and the same method 
is repeated for all the other colours. The register 
of the colours is obtained in the ordinary fashion 
with needles. And now comes the important 
part of the work: the artist mixes himself the 
tone of red he wants, and this is printed from 
the red stone just where he wants it. There is 
no superimposed colour at all, for each colour 
mixed by the artist appears at once in its right 
place like a mosaic, of the right strength, and the 
work is finished, and brilliant, not built up and 
gaudy or dull. There is a tenth of the work 
for the artist and printer, but it takes a hundred 
times more brains to do it. This, more or less, 
was the way Whistler did his colour-prints, but 
he scraped out on each stone the part he did 
not want; his were transfers in the usual 
manner; he, howéver, got scarcely any proofs 
of his beautiful work, as the printer and the 
stones disappeared before ‘any but trial proofs 
were printed. There is another difficulty about 
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this colour-printing, and that is, as one colour 
is printed at a time, to prevent offsetting of work 
already printed, it is the usual custom to wait 
for each colour to dry. The result is always 
hardness. If it were possible, in some way, to 
print all the colours one after the other on a 
sheet while it was wet, they would blend together 
into a harmonious whole, while as now printed 
they frequently do not register rightly and jump 
and glare from the paper, because it is dry and 
out of shape. 

Ihave myself in my uwn work never used more 
than three colours, and from two stones, and 
have used them, in this way, in the drawing of 
the Harbour of Genoa. The white lights and 
reflections on a second stone, run through the 
press twice, were printed first; we tried the 
black first, but it offset and smeared everything ; 
then the original stone was lightly rolled up in 
blue, and before pulling rolled up again in 
black in the foreground, and then printed on 
top of the white, but as the whites were put in 
in the mosaic fashion, they were not those I 


wanted strong, toned down by the blues or 


blacks around them and all dried in together, 
as the print was shifted from one press to 
another immediately while wet. This scheme, 
devised by Mr. Peters, was most excellent, and 
can be greatly developed, for if the paper and 
ink are allowed to dry the all-over feeling is 
gone. By this method alone can pure colour 
be obtained—by ordinary chromo-lithography 
one gets mud. Colour etchings from many plates 
are equally bad, and even from one more or 
less unsatisfactory, as the colour is smashed 
and squashed on the copper-plate press. 

By lithography and block-printing alone can 
good colour-work be done; here the colour is 
rubbed off or lifted off; the methods in both 
cases are the same though the lithograph is 
much more simple; there are no blocks to cut.. 
And only by the method I have described can 
artistic results be obtained. 

I have spoken of the past, the present and of 
the revival. There are just a few things I 
should like to say about the future: the imme- 
diate: future. for lithography is being brought 
near by an invention that is now being per- 
fected which has been sought for years. 

For years experimenters have been endeavour- 
ing to print lithographs with type and so use 
them for book and paper illustrations. From 
the very commencement this has been striven 
for. In the beginning Senefelder tried for a 
substitute for type, and this idea has been per- 
sisted in, but it is wrong. In. such publications 
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as the Parthenon, Charivari, New York Graphic— 
I believe the first daily illustrated paper—the 
Million, Gil Blas Illustré and the Neolith, 
either two or more methods had to be com- 
bined, save in the first and last, or they were 
too expensive, too slow, or could only be used 
on a lithographic press, or required two separate 
printings, one on the litho press, the other on 
the letterpress machine. The excellence, the 
directness of lithography has always been 
admitted, only no one has been able to print 
it with type at the same time on the same press, 

Within the last year or so this has been 
done, and though it is not yet perfected by any 
means, in the very near future—and we move 
with enormous strides in these matters—daily 
and weekly papers and probably books, will be 
illustrated by lithography printed with letter- 
press. 

Of course a drawing may be made on or 
transferred or photographed on zinc etched into 
relief and printed with type; really, photo- 
engraving is only going back to Senefelder’s first 
discovery of relief printing from the washing 
list. But this all means time and expense, and 
no one till to-day has been able to combine 
relief printing of type with surface printing of 
illustrations on the same machine with different 
inks. Other wonderful results have been 
obtained, as you may see in the photogravure 
supplements of the Illustrated London News. 
This new press was not designed with any 
artistic object or aim, but, like lithography 
itself, it can and will be used by artists and 
will revolutionise illustration, wiping out photo- 
graphy and photo-engraving, therefore wiping 
out time and expense, and giving the artist’s 
work to the public and not a mangled version 
of it. And the whole thing is in a rubber 
blanket, though that, I believe, will give place 
to a metal cylinder. 

This will change everything. The artist will 
go out and make his drawing on paper; it will 
be transferred to the blanket or cylinder that 
will be fastened to the press—the ordinary 
cylinder press simply with the addition of 
damping rollers—and the drawing will be 
printed on the roll of paper; from the other 
cylinder will come the type impression, and 
the whole, even to the reversing, will be done 
at once, and it has been practically done— 
though not yet by artists. 

I am absolutely certain that there is a great 
future for lithography ; it is one of the living, 
vital, graphic arts. It has triumphed over 
many mechanical, technical and commercial 
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difficulties ; in the hands of able and eminent 
artists it is flourishing again. And now can the 
words of Senefelder be truly quoted :— 

“May the hour be blessed in which I in- 
vented it.” 

[For the three weeks during which these 
lectures were being delivered, an exhibition of 
lithographic prints was held in the Society’s 


‘Great Room. The lecturer desires to take this 


opportunity of thanking the following institu- 
tions, firms and gentlemen who kindly lent works 
for this purpose:—The Senefelder Club; The 
Victoria and Albert Museum; The St. Bride 
Foundation Institute; The L.C.C. Central 
School of Arts and Crafts; Messrs. Vincent 
Brooks, Day & Son, Ltd.; Messrs. S. Cornelissen 
& Son; The Berlin Photographic Co.; Messrs. 
Thomas Way & Co.; Messrs. Goupil & Co.; 
Messrs. P. and D. Colnaghi & Obach; Messrs. 
Asher & Co.; Mr. Wm. Heinemann; Messrs. 
B. T. Batsford, Ltd.; Messrs. F. Goulding, 
Ltd.; and Dr. Philip Norman.] 


INDUSTRIES OF ICELAND. 


Writing in the Scotsman of July 1st, Mr. Loudon 
M. Douglas gives some interesting particulars 
relating to the industries of Iceland. Fishing is, 
of course, fhe principal of these, and as fish are 
plentiful there are many British trawler owners 
and proprietors of fish-curing stations there. The 
fishing craft in use vary from the small smack to 
the modern trawler, and all of them reap a rich 
harvest. For that matter, also, line fishing for 
salmon and grilse on the rivers is highly productive, 
and its possibilities may be estimated from the 
statement that at one farm situated not far from 
Reykjavik two rod fishers landed nearly 2,000 
salmon during three months of the present year. 
Unfortunately the market for salmon is limited in 
Iceland, but there are possibilities of either canning 
or export in presence of such abundance of fish. 
The fish caught off Iceland consist of cod, haddock, 
ling, and herring, and in Reykjavik alone the 
fishing is carried on by sixteen steam trawlers, 
twenty-two sailing smatks, and twenty motor- 
boats. The principal fish caught is cod, and the 
quays at Reykjavik are never without quantities 
of these fish in the fresh or salted state. The 
salted fish are landed from the trawlers and larger 
vessels, in which they have been split as caught, 
and immediately put into salt. In this condition 
they are landed, and are at once cleansed and 
spread out to dry on great fields paved with lava. 
The porosity of the stone assists the process of 
drying, but, obviously, the drying process can only 
be carried on-in fino weather. During rain or 
snow the fish. are collected into piles and covered 
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with tarpaulins; they are also stacked in this way 
when dried and ready for shipment. It is certainly 
a curious sight to see hundreds of acres devoted to 
this process of air and sun drying, all the ground 
round many dwelling-houses and curing-stations 
being so utilised. There are as well artificial 
methods of drying, but these have not so far come 
into general favour in Iceland. Some idea of the 
fishing business may be gathered from the official 
returns, which show that in 1911 the following 
quantities of fish and fish products were exported :— 


Exports OF FISH AND FISH PRODUCTS FROM 
IcELAND IN 1911. 


Kilos. 

. salt cod 15,398,900 
Small cod 2,940,000 
Salt haddock 2,054,900 
Ling. . 490,400 
Half-cured fish. 4,207 ,6C0 
Uncured fish 1,870,600 
Roes 054,700 
Herring. . i 10,488,000 
Cod, shark, and herring oils. 2,139,000 
Whale oil 2,674,600 


(A kilo is 2:2 lbs.) 

The highest values in the exports are in con- 
nection with fishing, and there seems every likeli- 
hood of the industry increasing. In the near 
future there will be better facilities for landing at 
Reykjavik, as the building of a piet has been 
entrusted to a Danish firm, and this should be 
completed about 1916. There are many other 
articles of export besides those already mentioned, 
and fish and fish products, such as sealskins, 
ptarmigan, salt mutton, frozen mutton, and sheep- 
skins, whale products, and eider-down. The last 
is a most interesting industry, and is carried on 
all over the country; but the largest eider-down 
farms are on the islands of Videy and Engey, near 
Reykjavik. The birds are specially protected by 
law, and no gun is allowed to be fired within a 
mile of declared breeding grounds. The down is 
torn from the breasts of the parent birds in order 
to line their nests, and may be safely removed 
twice, but if this is attempted a third time the 
birds forsake the nest. The export of eider-down 
is considerable, amounting to 4,719 kilos in 1911, 
valued at £6,575, most of which was sent to 
Denmark. 

On the whole the material prosperity of Iceland 
is on the increase, and the records of trade during 
the last decade show considerable progress, which 
would doubtless be greater if foreign capital had 
greater security in the country. At present no 
foreigner can -hold property in Iceland except 
through a native-born Icelander, and under such 
conditions it is not likely that any great influx 
of capital will take place, as Denmark is not rich 
enough to send capital to what is regarded there 
as a distant colony. On the other hand, it is 
openly discussed in Reykjavik that, as the Ice- 
landers have so many racial characteristics and 
commercial interests in common with the British 
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nation generally, and the Scottish in particular, it 
would be of enormous advantage to them if some 
quid pro quo could be given to Denmark to induce 
her to surrender her hereditary rights so as to 
allow that country to come under the protection 
of the British Empire. 


JUTE AND ITS SUBSTITUTES.* 


Jute has been cultivated in Bengal since very 
ancient times, but the export of raw jute, 
which marks the commencement of the great 
development of the crop, is quite modern. 
Even as late as the end of the first quarter of 
the nineteenth century the export of raw jute 
from India amounted to only a few hundreds 
of maunds—say 30 tons. Difficulty was ex- 
perienced at first with jute, as with most other 
new products, in finding a market for it, but 
the trade in the raw fibre gradually expanded, 
the development being greatly aided by the 
Crimean War, until at the present time jute 
has practically completely replaced all other 
fibres as a basis for the manufacture of gunnies, 
To-day the total produce of jute in Bengal 
amounts to something like 1,750,000 tons, grown 
on upwards of 3,000,000 acres. 

For its growth jute requires a high tempera- 
ture, and also abundant moisture in the soil. 
It is, however, contrary to what is generally 
supposed, not a crop which requires the land 
to be submerged during the period of its growth. 
Very fine jute is grown on lands which never 
go under water; it is, indeed, only during the 
later stages that even the more resistant of the 
two commonly grown varieties is capable of 
withstanding heavy flooding without serious 
damage. It is a rapidly growing crop, com- 
monly sown in April and reaped at the end of 
July or beginning of August, which may pro- 
duce 20 tons of green matter per acre in about 
four months; and it is therefore no matter for 
surprise that cultivation which may be described 
as intensive gives the best results. Usually 
cowdung or castor cake, or similar general 
manures, are the fertilisers which produce the 
best results, .but in some tracts the land is 
acid, and the Bengal Agricultural Department 
has shown that lime is capable of materially 
increasing the crop. Apart from preparation 
of the land and sowing of the seed, the im- 
portant operations in connection with the crop 
are : 

(a) Weeding and thinning. 

(6) Cutting, steeping (i.e. immersion in water), 
and retting (rotting). 

(c) Stripping the fibre from the retted stem, 
washing, and drying. 

A well-grown crop may be 12 ft. high or even 


* Abstract of a paper read by R. S. Finlow, Fibre Expert 
to the Government of Bengal, at the Third International 
Congress of Tropical Agriculture, London, 1914. 
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higher, aaa the yield of fibre may be from 30 

maunds (over a ton) per acre in exceptional 
cases to 10 maunds or even less. The Govern- 
. ment standard of 15 maunds (3 bales) per acre 
seems to be a fair approximation to an ‘average 
yield for the whole tract. | 

The jute grown in Bengal has een ‘Sehatally 
created. There are two botanical varieties, 
viz. 

(a ‘ Corchorus olitorius: ‘(long-fruited jute), 
_ locally known as. “ desi” or “tosha.” 

(b) Corchorus. capsularis (round- fruited jute). 

The former. is more commonly cultivated in 
the districts round Calcutta; it is a heavy 
yielder, but its fibre is slightly coarser than 
that of Q. capsularis; it does not thrive on 
lands which become deeply submerged, but its 
cultivation is on the increase on high land 
farther north. j 

O. capsularis forms the bulk of the jute crop, 
being practically the only kind grown over the 
whole of the. great. northern tracts of Purnea, 
Rungpore, Mymensingh, etc. If it reaches the 
height of about 5 ft. before the soil becomes 
submerged it will continue to thrive even 
though the water becomes several feet deep. 

Included in each of the two Species named 
above are numerous varieties, viz. . 

_ (a) Red stemmed and green stemmed. 

_ (6) Early and late. 

(c) Tall and short. 

Some kinds also yield better fibre ‘than others, 
A very careful classification and comparison of 
all the races which could be found. has been 
made, both as regards yield of fibre and quality 
of fibre, and pure line selections were made in 
the light of the knowledge thus gained. Large 
quantities of pure seed of the best quality are 
` now becoming available, and the Government 
of Bengal has already committed itself to the 
establishment of large seed-growing farms. 

By careful cultivation, and by using the best 
seed, it is possible that an increase of the order 
of 15 to 20 per cent. in the yield of fibre is 
ultimately possible from the area at present 
actually under jute, but such a result will 
naturally take some years to achieve. 

About one half of the raw fibre produced is 
consumed in the Calcutta mills, the other half 
being distributed between the foreign manu- 
facturing centres. The fibre intended for 
Calcutta mills is often either packed in loose 


in chee maund ‘bales. 
maund bale is universal. 

‘In 1910 there were 45 nile in Calcutta, 
i working 677,000 spindles and 33,000 looms, and 
employing 204;000 hands: The -total share 
capital—which is to avery large extent 
European—of- these -mills appromimates, to 
£10,000,000. . 

Statistical details with diagrams are given . in 
_the paper regarding the exports of raw and 
 manufacturėd jute to various destinations. . 


For aport the five- 
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The paper also dealt with the pressing need . 
of increasing the output of jute: — 

(a), By improved methods of cultivation. 

- (b) By extending its area. | 

' (c) By increasing the production of © ‘fibres 
which can be used as substitutes for jute. cea 

Adulteration and the deterioration of baled 
fibre known as “heart damage ” -also received 
attention. | a a 


PALM OIL IN. THE GERMAN 
COLONIES.* 


The oil ‘palm, the most important cultural 
plant of tropical West Africa, extends east- 
wards only as far as the Great Lakes.. Ag- 
cordingly: it is only of subsidiary importance 
to German East Africa, but of very great im- 
portance for Togo and the Cameroons. In 
Togo compact masses are to be found in the 
southern and central. districts, and in the 
Cameroons.there are very many of them in 
the virgin forests of the lowlands. 

The most valuable products of the oil palm 
for the native are palm wine, palm kernels, and 
palm oil, the two latter being at the same time 
important articles for exportation. The method 
hitherto employed by the natives for obtaining 
palm oil and palm kernels is most primitive ; 
the oil, as a rule, contains over 20 per cent. of 
fatty acid: and is therefore not suitable for 
use in Europe as a foodstuff, but only for soap 
manufacture. 

As palm kernels are for the most part only 
obtained in connection with palm-oil extraction, 
and are only used to a small extent by the 
natives themselves, the actual exportation of 
palm kernels supplies data for estimating the 
minimum quantity of palm oil produced in the 
districts open to trade. From this it appears 
that both in Togo and the Cameroons more than 
four-fifths of the total quantity of palm oil is 
consumed by the natives themselves, and barely 
one-fifth is exported. 

The export of palm oil from the Cameroons 
steadily remains about 3,000 tons, whereas in 
consequence of periodically occurring periods 
of drought the exportation fom Togo fluctuates 
between 400 and 4,000 tons. It cannot be 
ascertained whether the market price affects 
the extent of exportation. 

An inerease in exportation may be attained 
by the following measures :— _ 

1. An extension. of the districts capable of 
exporting by improvements in the means of 
communication (eonstruction of railways). 

2. A more intensive utilisation of the existing - 


palms through better methods of cultivation. 


3. A. better utilisation of the crops: obtained 
through improved . methods of preparation. 
4. An increase in. the existing number. of 


+ Abstract of a paper read by Direktor Fr. Hupfeld, “at 
the Third International cores of Sele: eed 
London, 1914. - ’ aa 
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palms by increased activity of the present pro- 
ducers or the introduction of fresh producers 
{European plantation cultivation). 

The methods of preparing the crop by 
machinery that have been elaborated within the 
last decade are of special interest, among which 
the process employed at the Agu plantation in 
Togo supplies the best palm oil obtained at the 
present time, containing only 5 to 6 per cent. 
of fatty acid, Only these recent methods make 
it possible for the cultivation of the oil palm 
to be taken up in the form of European 
plantations. 


PRODUCTION OF EARLY STRAW- 
BERRIES IN THE SOUTH OF 
FRANCE. 


The production of early strawberries for the 
Paris market has during the last twenty years 
become an impertant and profitable industry in 
the South of France, 

The chief centre for this cultivation is in the 
Department of Yaucluse, which not only supplies 
Marseilles, Cette, Montpellier, and most of the 
large towns of France, but exports large quantities 
of this fruit during the season to London, Geneva, 
Berlin, and other European capitals. 

The cultivation of the strawberry in this depart- 
ment has been brought to such a state of perfection 
that a yield of 15,000 kilograms per hectare (13,395 
lbs. per acre) is not unusual, and in many cases 
a net profit of 1,700 francs per hectare (£27 10s. 
per acre) has been realised by the growers. 

In 1888 the total quantity of strawberries sent 
away by rail from this department only amounted 
to 400,000 kilograms (882,000 lbs.); seventeen 
years later, in 1905, this had increased to 5,693,210 
kilograms (or upwards of 124 million Ibs.) 

In 1907 no fewer than 24 millions of kilograms 
(upwards of 54 million lbs.) were despatched to 
Paris, and 1,222,000 kilograms (about 22 million 
lbs.) to England, Switzerland, and Germany from 
the railway stations of Orange, Sorgues, Avignon, 
Aubignan, Joncquiéres, Surrianes, Carpentras, 
Monteux, Pernes, and Vellaron. Of these, Car- 
pentras and Monteux are the most important, and 
supply nearly half the quantity sent away. 

The output of the strawberry gardens of Car- 
pentras has increased nearly tenfold during the last 
twenty years, namely, from 210,178 kilograms 
(463,442 lbs.) in 1888 fo 2,095,610 kilograms 
(4,610,820 Ibs.) in 1908. That from Monteux 
has also increased from 70,000 kilograms (154,350 
Ibs.) to 1,366,922 kilograms (3,014,065 Ibs.) during 
the same period, 

Upwards of half a million kilograms (1,102,500 
Ibs.) of strawberries are sent annually to Paris 
during the month of May from Hyères and the 
neighbourhood (Department Var). 

The success of this trade may be attributed, not 
only to its admirable commercial organisation and 
arrangements for the rapid transit of the fruit by 


N 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 768 


rail, but also in a great measure to the care taken 
in the packing by the growers. 

At the beginning of the’season, which fasta from 
April till the end of June, the fruit is sent away in 
small shallow boxes or trays containing thirty 
strawberries each. By degrees, as the season 
advances, small baskets made of straw, wicker, or 
of thin strips of poplar wood, containing 0-200 
kilograms (about 7 ozs.) are used at first, then 
as the fruit becomes cheaper and more plentiful 
larger consignments are made in baskets containing 
even 34 kilograms (about 72 lbs.). 

To facilitate transport and to prevent crushing, 
four, six, or eight baskets are placed in strongly 
made crates of light wicker-work. 

For consignments to Marseilles, Cette, Mont- 
pellier, Lyons, and other towns not more than 300 
kilometres (under 200 miles) distant, round baskets 
made of osiers, with handles and flat covers, are 
employed. They contain sometimes as much as 
10 kilograms (22 lbs.). 

Small rectangular-shaped baskets, made of fine 
wicker-work, containing half a kilogram (about 
1 1b.) of the small strawberries of the kind 
known as “des quatre saisons,” are used by the 
growers of Hyéres. These are packed in light 
wicker crates capable of containing ten, twenty, 
and even thirty little boxes. Light boxes made 
from thin boards of poplar wood, perforated with 
holes, containing 24 to 3 kilograms (54 lbs. to 74 
lbs.), are also used by the growers of Carpentras. 
Oval-shaped baskets of a like capacity are also 
used throughout the Department of Vaucluse for 
eonsignments to the inland towns during the height 
of the season. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


The State of Trade—The present condition of 
trade, the strength of the raw-material markets 
and the weakness of consumptive demand cause 
anxieties in nearly every quarter, and in the 
largest branches of the textile industries cause 
something materially worse. Spinners of the 
average classes of American cotton are losing 
money, and not in small amounts, and so are 
spinners of most forms of worsted. Cotton- 
weaving is distressingly slack, many worsted-cloth 
manufacturers are in a worse plight than they 
have ever known, and now that the makers 
of cheap -woollens are beginning to discard their 
workpeople the situation in Lancashire and York- 
shire is nearly all black. The Scotch tweed trade 
is falling and the linen business is, at least, dull, 
with prospects vexed by the crop news. No 
immediate way out of the difficulties is apparent. 
The cotton trade is blocked by the overstock in 
the major export markets, and the curtailment of 
the production, both of yarn and.cloth, is the only 
hopeful remedy. Raw wool remains at prices that 
would tax the most robust condition of trade, and 
are murderous in view of the state existing. It is 
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not simply that to-day’s prices are too high. for 
consumers of wool; the lower prices of five 
months ago are too high, and delivery instructions 
under contracts made upon that basis are painfully 
hard to get. Theories to explain the stagnancy are 
not scarce, many of them revolving: round the 
central fact that prices are not at a level which 
encourages confidence. Time will show whether 
there are more undisclosed weaknesses in the 
general structure of finance, such as that which 
produced the unanticipated failure of Messrs. 
Claflin of New York. Notoriously there have 
been incidents that have hitherto made little 
impression on the surface of affairs. The troubles 
in South America, the Mexican rising, the Balkan 
War, and last year’s contraction of credit may be 
- wreaking their revenge at last. 


. Solidonia. — Yaouan have been given 
opportunities of testing a well-prepared fibre, 
introduced from Germany as ‘“Solidonia,” or 
artificial wool. The ‘material resembles fairly 
long wool in its length of staple and eclipses wool 
in lustre, although the rather metallic brightness 
is more reminiscent of artificial silk. It is a 
' vegetable fibre with an acknowledged origin in 
<a grass’? of brown colour. In the bleached 
state.there is only a faint undertone of the original 
brown showing in the recesses of a mass of the 
fibre. .The material is both harsher and deader 
than wool to the touch, but it combs nicely to a 
uniform top and can be spun alone, or with wool 
as a. worsted yarn; or it can be carded-and spun- 
alone with wool or cotton, or even with kapok. 
The material is being used in the hosiery trade, 
notably to make mixed woollen gloves for the 
Russian army. It is available in cheaper forms as 
“ Fibronia” for spinning into rough yarns, and 
as “Lanella Fleece” for carding with shoddy. 
Considerable employment is made of the fibre 
upon the Continent, but it does not appear to have 
made headway in this country, where it PAN still 
prove useful for special purposes. 


- The Productogr aph. -American ingenuity has — 


prodneed a :recording device that doubtless has 
its adaptability to other than textile machines, 
It is an apparatus for recording within the office 
the production of any machine or set of machines, 
telling the exact time of starting and stopping, the 
rate and the variations of speed and the extent of 
the output, be it by piece or by length. All this is 
done in the Productograph -by.the action of magnets 
which, being energised, attract ‘needles. and draw 
lines upon ruled paper. A German-silyer needle 


draws horizontal dashes upon lead paper; and at 


every tenth line draws a division a little longer 
than the rest... 
_than merely to show when a machine has run too 
slow: Goods are spoiled here and there by piece- 
workers who drive the machine too fast. Foremen 


in finishing works, when seeking to. arrive at a fair. 
rate of payment for piecework, have. been wont, to- 
rely upon the.stop-watch-and personal observation, 
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over which -a mechanical and ean recorder 


may offer important ecraneeS 


.. Imported . Goods.—The fact that the people of 
one country prefer the textiles of another has been 
a grievance for almost as.long as the trade has been 
articulate. “Our Women who generally govern in 
this case must have Foreign Silks; for these 
have got the Name,” wrote a seventeenth-century 
pamphleteer, adding with candour, “and in truth 
are most curious and perhaps better wrought.”’ 
The candour is not quite matched by those in 
America and Germany, who are protesting that 
it is only the name, and not the merit of the 
article, that lends distinction to imported clothes, 
and tempts retailers to glorify home-made goods 
by describing them as English. It seems that a 
Diisseldorf cloth merchant, convicted of sending 
out German patterns marked ‘‘ Latest Style” and 
“echt englischer Cheviot,” has been bound over 
not to repeat the offence in £125 for every future 
instance. Some three years ago the German 
Emperor was besought by German manufacturers 
to discourage the notion that English cheviots 
were best, and an Aachen journal, biased in 
favour of German wool goods, comes close to 
saying that the German goods are better. Yet 
it does not appear that Derby silk hose were finer 
than French ones when (circa 1750) Derby hosiers 
were reduced to the miserable expedient of stamp- 
ing their stockings “Paris” in order to catch a 
sale. The evidence is quite to the contrary; and 
in the one or two more modern instances in which 
foreign textiles have won the name in the English 
market, there has been more than a nominal 
difference of quality. Into the nice question 
whether the greater wrong is inflicted on the 
English or the foreign maker when foreign goods 
are passed off under an English name it is 
fortunately not necessary. to enter. 


Coptic Cloths.—An earlier paper (‘ Ancient 
Egyptian and Greek Looms’’) published in the 
series of Bankfield Museum Notes gives the results 
of a technical analysis of several cloths used as 
mummy wrappings. In ‘“Goptic Cloths,” the 
latest of the series, Miss Laura E. Start deae 
and classifies a number of specimens of linen, 
woollen and union linen and woollen, cloths re- 
covered from the Egyptian tombs. The ascriptions 
of origin are conjectured to an extent, as the 
specimens were unaccompanied by data as to the 
tombs. or. districts in which they were: found by 
Professor Flinders Petrie. Comparison with known 
examples, and an examination of the. character. of 
the decorations, have, however, facilitated identifi- 


cation and the groupage of the set into four periods. l 


The pre-Christian fabrics are plain linens. woven 
one-over-and-one-under . with an. equal warp and 
weft. - Those. attributed to the second to. ninth 
centuries A.D. are. mainly. woollen with . simple 
coloured: stripes and. plaited fringes, _ The third 


eloths bad with the emblems of the Feith, o 
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moré elaborately decorated with Biblical designs. . 
The Arabian influence is dominant in the examples 
belonging to 620-900 a.D., and is betrayed in 
geometrical figures and complex interlacings in 
the stitched design. The debatable elements in a 
work of this kind do not lessen its interest for 
students of history, and those whose concern is 
rather with the practical matters of design may 
appreciate the help given by the illustrations and 
their context. 


Government Grading.—In connection with the 
proposed restriction on future dealings in raw 
cotton, the-American Government is proposing to 
establish official grades, to one or other of which 
the cotton dealt in must conform. The outcome 


of that measure remains to be seen, as does that of 


the same Government in respect of Manila fibres. 
It is. proposed definitely to supersede ` private 
grading at Manila by a Government classification, 
and to require that only one grade shall enter into 
one bale. Hemp exporters are not unnaturally 
incensed at an interference for which they do not 
admit the justification, and it is entirely certain 
that a’ similar intervention would be bitterly 
resented by exporters of fibres from this country. 
Experience of Government grading has not been 
uniformly satisfactory in the case of some imported 
produce, and Philippine conditions are well calcu- 
lated to put the Government experts to a test. If 
_ the officials can succeed no better than the silk 
inspectors in private employ in China ports, they 
might be well advised not to compromise Govern- 
ment authority. Official bracking is no new thing 
in the world of fibres. The marks on flax had 
their origin in an official brack, although now they 
represent only individual standards. It should be 
worth recalling that when official bracking was 
_ last revived in 1853 in Riga, the system broke 
down in four years. 


NOTES ON BOOKS. 


GARDENS IN THE Maxine. By Walter H. Godfrey. 
With Illustrative Designs by the Author and 
Edmund L. Wratten. ‘London: B. T. Batsford, 
Ltd. 5s. net. 

Mr. Walter H. Godfrey’s ‘‘ Gardens” are the 
formal architectonic, walled, or yew- hedged 
pleasances, overhanging far-stretched green lawns, 
diversified by great fish-ponds, or yet cooler 
“leats,” as these artificial watercourses are called 
in Devonshire; and shaded by two, or perhaps 
three, deep green majestic cedars, that have been 
growing in them ever since the days of .the 
Crusades; all set within a boundary of elms, and 
beech, and walnut, and chestnut, and oak trees, 
with overtopping poplars, and proud pines, and 
here and there a clump of picturesquely branched 
Scotch firs; and concentred on one and another 
of the innumerable ancestral “stately homes” of 
«this other Eden ” of ours, “ this England ” :—and 
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written by Mr. Walter Godfrey, the well-known 
author of ‘The History of Architecture in Lon- 
don,” and published by Messrs. B. T. Batsford, 
Ltd., this volume of his is in every respect 
all that “a book of good faith’ should be— 
in its text. and illustrations, in its printing and 


paper, and, at the price, in its conglutinative 


binding. It is indeed the outcome of a thoroughly 
practical study by Mr. Walter Godfrey of the 
principles underlying the designs of these conven- 
tional gardens, as they, were resuscitated by the late. 
Mr. George Dewey, the eminent Victorian archi- 
tect [1820-1886], and his still surviving partner, 
Mr. James Williams, under the stimulus given to 
all the industries, and applied and fine arts of the 
United Kingdom, by the Great Exhibition of 1851. 

Mr. Walter Godfrey treats the multifarious 
subject-matters of his book in the most compre- 
hensive, and detailed, and the clearest manner, in 
eleven chapters, on—(1) the purposes a projected 
garden is intended to subserve; (2) the principles 
determining its design; (8) its design; (4) its 
entrance gate, with lodge, and approach thereby 
to the house; (5) its boundaries, hedges and walls ; 
(6) its flower-beds, lawn, bowling-green, and en- - 
closures; (7) its terraces ; (8) its orangery, green- 
houses, “ loggias,’’ arbours, seats and other furni- 
ture; (9) its foreign features, old and new, such 


` as topiaries, labyrinths, ‘“ pergolas,’’ arcades, etc. ; | 


(10) its ponds, fountains, sundials, and statuary; 
and (11) its rock-garden, roof-garden, and kitchen- 
garden. There are fifty-five illustrations—among 
them, of the celebrated gardens of Killarney House, 
Killarney; Plaish Hall, Pitchford Hall, and Henley 
Hall, Shropshire; Appledram, Ashdown Place, 
Dalingridge Place, Little Hall (Newick), Stanmer 


sand West Wittering, Sussex; Westerham, Kent; 


Coombe Warren, Surrey ; and Ascott House, Bucks; 
and, besides these, eight double- page plans of 
gardens and parks: a wonderful five shillings’ 
worth, that at once justifies its place among 
Messrs. Batsford’s well-assorted series of publica- 
tions especially suitable for country house libraries. 

As to the fundamental principle involved, there 
can be no doubt of Mr. Godfrey being right in his 
support of the view that it should be the implied— 
the imperative—duty of the designer of a great 
‘country house also to design, in harmony with its 
“ style,” the laying out of the ornamental grounds 
immediately surrounding it; for nothing sets off 
good architecture so effectively as a fine and well- 
balanced approach to it, and a symmetrical dis- 
position and decoration of the platform whereon 
it arises. For my own part I have always insisted, 
in the case of our old country houses, that the | 
flowering plants and shrubs about them, and the 
trees of the avenue leading up to them, should 
be scrupulously, and devoutly restricted to such 
ones a8 were known within the United Kingdom 
at the date of their foundation. Furthermore, that 


there should be planted out in view of all the . 


eastern and western windows, and before the front 
door, the whole company of English flowers sacred 
to the Saints of the Roman Catholic Calendar. 
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“Our Blessed Lady’s Thistle,” originally planted 
there by ‘“‘ Mary Queen of Scots,” adds, through its 
psychical effect on the beholder, dignity even to 
the ruins of Fotheringay Castle; and the humblest 
cottages up and down the long southern slope of 
Cornwall seem to undergo an instantaneous 
spiritual transfiguration, as if not made with 
human hands, on your learning that the holly 
trees, so often to be seen. beside them, go locally 
by the name of “ Aunt Mary,” endearingly used 
of the Blessed Virgin Mary. 

Mr. Godfrey implies throughout his volume, 
although he nowhere expressly says, that the 
formal garden should not be forced on an informal 
house; a house of no architectonic character, and 
at its best—and that by a series of accidents, 
including inspiring associations — but “ pictur- 
sque.” Its picturesqueness has simply occurred, 
and its garden should similarly be left to occur ; 
-and the more it is left to its own self-occurrence, 
the more picturesque it will prove, and the more 
complete its conformity with the informal house, 
the adorning whereof it is intended to subserve. 
‘The soil must be left to select its own trees and 
flowers, and the flowers and trees their own 
-location and aspects; except that no infringement 
of the sanitary law should be allowed, nor of the 
moral law :—‘ Devise not evil against thy neigh- 
bour, seeing he dwelleth securely by thee.” Cato 
is as strong as ‘‘Solomon” on this point, in 
connection with gardening and farming :—“ So act 
as to win the love of the neighbours” [“ Id 
agendum ut diligant vicini”: Pliny, Natural 
History, XVIII. 8 (6)]. 

But these are gardens of the great and the 
wealthy on which Mr. Godfrey so delightfully 
‘descants. We take a patriotic pride in them; 
‘and, if blest with a saving sense of perfect 
possession in the property of others, we can have 
our personal pleasure in them—and greater than 
that of their responsible possessors; for we are 
spared all the trouble and costs of their care and 
maintenance: in this, as in other similar ways, 
the wealthy and the great of the land being the 
servants of its poor. Nevertheless, what we who 
live in London, and its more or less crowded 
suburbs, especially look for, is light and leading in 
the planting of our streets, and of our front areas— 
‘‘ the fore courts ” of house agents—and back yards 
—“ the back lawns” of house agents—with some 
green thing or other, if only grass, or ivy, or 
Virginian creepers; and there is no one more 
competent to lead and enlighten us in this way 
than Mr. Godfrey, who is not only the author of 
the volume before us, but, as already stated, of 
another on the architecture of ‘‘ monster London ” ; 
wherein is to be found ‘all life can afford”’ 
excepting seemly and healthful back yards. If the 
proper planting of them, as they exist, cannot 
be enforced on the owners, they ought to be 
abolished and converted into a garden, common 
to the tenants of all the houses backing thereon. 
It is for the want of such expert guidance that 
our recent *‘ garden suburb planning ” has proved, 
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in some localities, so disheartening a failure. 
Trees should never be planted too closely together 
in streets, especially in those running from east to 
west, It would be better to plant them in a single 
line along the middle of some streets. They should 
not be planted closer than 40 feet from the houses 
on each side of streets ; and where they are planted 
private owners should not be allowed to plant 
them in their front gardens. In brief, trees must 
never in crowded cities like London be allowed to 
obstruct sunshine, or the free circulation of air, 
or to outstretch their rain and dew laden leafage 
close up to the walls and windows of dwelling- 
houses, of any stucco buildings. In private gardens, 
the planting of ‘‘ sweet herbs ” should in every way 
be encouraged, and if necessary made compulsory,— 
in spite of Goldsmith’s dictum :— 
“« Aromatic plants bestow. 
No spicy fragrance while they grow.” 
GEORGE BIRDWOOD. 


THe WHOLE Art or Dyrna. London: Printed by 
William Pearson, and sold by -J. Nutt, near 
Stationers-Hall. MDCCV. Reprinted,n.d. The 
Tapestry Studio, Shottery, Stratford-upon-Avon. 


This is a reprint of an old book of receipts and 
instructions for dyeing translated from the 
German and published without any author’s name 
early in the eighteenth century. Our English 
contemporary authority (or one of them) was Sir 
William Petty, who, in a communication to the 
Royal Society in or about 1667, gave a full list of 
tinctorial agents. This list does not differ greatly 
from that of our ‘‘ Almayne”’ author, nor indeed 
was the dyer’s palette greatly enlarged or his 
methods varied, till modern chemistry came to his 
aid, providing him with other sources of alkali 
than wood ashes, other mordants than “ allom,” 
argol, tartar, and ‘‘aquafortis impregnated with 
pewter,” and with a long list of colouring materials 
ending with the coal-tar colours and the synthetic 
indigo of our own days. 

Whether a modern expert could find any useful 
suggestions in this record of the methods of his 
ancient predecessors, is not easy to say. He will 
certainly find much of interest. Theold craftsman 
worked by rule of thumb, and was guided by 
tradition, He produced the same results as we 
get, and to a large extent he used similar processes 
based on identical principles, but of course his 
Ours is scientific; we 
know why and how we get our results, but nobody 
says they are any better. It is indeed fashionable 
to profess that they are not so good, but probably 
this is mere fashion, justified only in the case of 
cheap goods. For instance, there is really no 
evidence to prove that modern aniline dyes are 
more fugitive than their old vegetable predecessors, 
or that synthetic indigo is really inferior to the 
natural dye, 

The instructions mainly deal with the dyeing of 
woollen goods, though much attention is given 
to silk, and they also include the treatment of 
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“ Linnens whether made of Flax, Hemp or Cotton.” 
The chief dye-stufis mentioned are mostly vegetable: 
—madder, woad, indigo, fustic, logwood, annotto, 
saffron, turmeric, sumach, weld, gamboge, orchil, 
brazil-wood. There are also a few of animal origin— 
cochineal and chermes. The mineral dyes include 
verdigris, copperas, cinnabar, and white lead. 

The introduction, by the original translator, is 
quite interesting. He is intensely patriotic, and 
vigorously maintains the superiority of English 
manufactures over those of foreign countries. 
This he attributes mainly to the fact that ‘‘ The 
Wise indulgence of our Constitution tenderly 
encourages Foreign Artists to settle,” etc. This 
fact is well-enough known now, but one hardly 
expects to find it realised by a writer in 1705. It 
is also a little surprising to be told at that date 
that “ throughout Europe the best Manufacturers 
[sic in reprint] which the Shopkeeper can show are 
either English or such as are made in imitation of 
them, and knavishly sold as such to the great 
prejudice of the Ignorant Buyer.” English trade- 
marks also were imitated abroad. ‘‘ Not only the 
Watch-makers of Geneva, but those of France as 
well as other countries, make bold with the 
celebrated Names of Tompion [1638-1713] and 
Quare [1632-1724] to put off their worthless 
Performances at a High Rate.” Again, our 
author’s statement that ‘‘ Venice which not many 
ages since was very Famous for supplying all Parts, 
not only of Europe but of the whole World with 
its then unparallell’d Glass, is now content to buy 
it from England” is remarkable. It is known 
that in the latter part of the eighteenth century 
English flint glass was being largely exported, but 
this statement indicates that English glass-making 
had made more progress than is generally realised 
half a century earlier. 


EARLY RENAISSANCE ARCHITECTURE IN ENGLAND. 
By J. Alfred Gotch, F.S.A. Second Edition 
(Revised). London: B. T. Batsford, Ltd. 
15s. net. 


All those who are interested in architectural 
literature will extend a warm welcome to this 
second revised edition of Mr. Gotch’s well-known 
work. The scope of the book remains as before— 
the story of English architecture from the close of 
the Gothic period, ż.e., the reign of Henry VIIL., 
to the time of James I.; but the subject-matter 
has been somewhat condensed, and the price has 
been reduced with the object of making the volume 
. available to a wider public. Mr. Gotch has for 
many years been an enthusiastic student of the 
period with which he deals, and he traces in a very 
interesting manner the development of the modern 
house plan from its medieval prototype, and the 
effects of Italian art upon native English traditions. 

The stately homes which arose in many parts of 
the country throughout the Tudor and Jacobean 
periods are no doubt among the greatest artistic 
glories of England. The beauties of these are 
finely presented in the numerous illustrations— 
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there are over three hundred of them—which make 
the chief charm of this volume. No trouble has 
been spared in selecting the finest drawings and 
photographs, or in reproducing them in the finest 
possible style. Consequently, many of these pages 
are things of beauty which must delight not only 
the student of architecture, but anyone with the 
least artistic perception. Among the full-page 
illustrations may be mentioned the pictures of 
Compton Winyates, Warwickshire, which is prob- 
ably the most complete and charming specimen 
of its period (1520); Blickling Hall, Norfolk ; 
Hardwick Hall, Derbyshire; Haddon Hall, Derby- 
shire; and Aston Hall, Warwickshire. A great 
many of the smaller illustrations are also most 
attractive, e.g. the Gatehouse of Stokesay Castle, 
Shropshire; Cowdray House, Sussex; the House 
at Mayfield, Sussex; Beau Lodge, Petworth; and 
Eyam ‘Hall, Derbyshire, to mention only a few; 
while some of the figures giving details of panel- 
lings, stained glass, ceilings, staircases, etc., are 
also very charming. 


Nvucueric Acips. By Walter Jones, Ph.D. London: 
Longman, Green & Co. 3s. 6d. net. 


THE SIMPLER NATURAL Basses. By George Barger, 
M.A., D.Sc. London: Longmans, Green & Co. 
6s. net. 

These two volumes form part of the important 
series of “ Monographs on Biochemistry,” edited 
by Drs. R. H. A. Plimmer and F. G. Hopkins, F.R.S., 
of which some twenty volumes have now appeared. 
The general idea of the series is to provide inde- 
pendent but uniform monographs on the rapidly 
increasing branches of biochemistry, each written 
by an authority who is actually working at the 
subject of which he treats, arranged in such a way 
that from time to time, as new material is gathered, 
fresh editions of each monograph can be issued 
without re-issuing the whole series. 

Dr. Jones’s treatise is divided into two parts: 
the first deals with nucleic acids purely from a 
chemical point of view; the second treats of the 
physiological forces which cause the progressive 
decomposition of nucleic acid, and the final pro- 
duction of uric acid from its purine groups. A 
concluding chapter discusses the purine derivatives 
of human urine, and an appendix contains labora- 
tory directions for the preparation of various 
nuclein derivatives, and for demonstrating the 
nuclein ferments. 

In “The Simpler Natural Bases” Dr. Barger 
deals with the amines and other putrefactive bases 
derived from protein; the betaines; choline and 
applied substances; creative and guanidines; 
adrenaline, the pituitary active principle, vitamine, 
etc. The chemical descriptions are very full, and 
the physiological and pharmacological properties 
of many bases have also been dealt with, : 

Throughout the whole series of these monographs 
@ special feature has been made of the biblio- 
graphies, which in both these volumes seem to be 
exhaustive, i 
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GENERAL NOTES. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.— 
The Institution have just issued the first part of 
the first volume of their Journal (price 5s.). It con- 
tains an account of the inaugural meeting, which 
was held at the house of the Royal Society of Arts 
in March last, with the inaugural address of the 
President, Sir Boverton Redwood, Bart., F.R.S.E., 
and papers by:‘Sir Thomas Holland, K.C.I.E., 
F.R.S., on “Some Geometrical Features of the 
Anticline’’; by Mr. E. H. Cunningham Craig, on 
‘Some Aims of the Institution”; and by Professor 
Vivian B. Lewes, on ‘“ Petroleum Technology as a 
Profession.” These are followed by the Memo- 
randum and Articles of Association, the By-laws 
and Regulations, and Lists of Members, Students 
and Associates. The council are considering the 
question of forming a library, and will be glad to 
receive copies of works on Petroleum Technology, 
and sets of proceedings of engineering societies, 
etc. The Hon. Secretary of the Institution is 
Mr. Wm. Hope Henderson, Ph.D., 17, Gracechurch 
Street, London, E.C. 


A New VEGETABLE.—Amongst the many uses 
that have been found for the soya bean, its ap- 
pearance lately on the market, as a vegetable, is 
certainly a novelty. The young seedling plant, 
with its slender white stalk, tiny radicle and two 
cotyledons, of a yellowish colour, when first formed 
and about 14 to 2 inches high, eaten like mustard 
and cress, makes, it is said, a very tasty salad. The 
soya is an annual and can be cultivated like the 
dwarf bean. The seed is small, not larger than 
a tare. The plant requires a warmer climate than 
that of England or the North of France to ripen. 
This, however, would not be a drawback to its 
cultivation for salad here, as it can be grown under a 
moist heat in a dark place, where it would yield ten 
or twelve crops allthe year round. For salads, the 
little plants require to be blanched in boiling water 
for three or five minutes, and carefully washed in 
cold, picked and dried with a clean cloth and then 
served in the usual way with oil and vinegar. It can 
also be cooked like asparag 3s, and served with melted 
butter. The new vegetable has lately made its 
appearance in the principal markets at Paris, where 
it is sold at 25 to 35 centimes per lb. Soya-bean 
flour is also said to be beneficial to persons suffering 
from diabetes, j 


Mertgop or Harcuincg Eees IN CHINA.— 
Certain of the Chinese in the interior districts 
adjacent to Amoy employ an ingenious method for 
hatching both hens’ and ducks’ eggs. The breeder 
first takes a quantity of unhusked rice and roasts 
it, cooling it down by fanning or by allowing the 
wind to blow through until it is lukewarm. He 
then spreads a three-inch layer of the rice in a 
wooden tub and places about one hundred eggs 
thereon ; another layer of rice, this second and 
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subsequent layers being but two inches in thick- 
ness, is spread over the eggs. Hach tub will have 
six layers of rice and five layers of eggs, so that 
there will be five hundred eggs in each tub. The 
rice is heated once every twenty-four hours, the 
eggs being taken out at such times. When the 
eggs are again put in the rice, the bottom layer 
is placed on top, and each of the other layers one 
row lower down, while the eggs previously in the 
centre of the tub are placed at the edge. The 
entire tub is covered with a cotton mattress. One 
of the great difficulties with this method is the 
inability to tell just when the eggs will hatch, 
which, of course, renders the smothering of the 
young ones very possible. The measure of success 
of the breeder depends largely upon his ability 
to care for the chicks at this time. 


New PRESIDENT OF THE “LLOYD SABAUDO”’ 
STEAMSHIP OCompany.—It is announced that the 
Chevalier Guglielmo Marconi has just been 
elected president of the ‘‘ Lloyd Sabaudo,”’ one of 
the principal lines of navigation between Italy and 
South America. It was stated at the meeting of 
the shareholders, held recently at Turin, that the 
net earnings of the company last year amounted 
to 903,603 lire 45 centimes (£36,144), which will 
enable the payment of a dividend to be made at 
the rate of 74 per cent. 


THE SUGAR INDUSTRY IN TuRKEY.—Several 
foreign companies, amongst which are two of French 
nationality, are now in treaty with the Ottoman 
Government, with a view to introduce the sugar- 
making industry into Turkey. The conditions 
under which concessions will be granted for the 
cultivation of the beet and the manufacture of 
sugar from it, are now under consideration by the 
Government. 


TAE SILKWORM Gut FISHING-LINE INDUSTRY IN 
Curna.—The Chinese production of this substance, 
which is also produced in Spain and Italy, is con- 
fined almost entirely to the district of Ting On 
in Kwangsi Province, and the exports are made 
through Wuchow to Hong Kong and thence to 
Japan, which takes about half of the output; 
Annam, which takes about 15 per cent.; Manila, 
the Straits Settlements, and elsewhere. This so- 
called silk fishing-line or silkworm gut is usually 
prepared from silkworms in the caterpillar state. 
When the worms are about to spin their cocoons 
they are killed by lightly pulling them so as to 
break their skins, after which they are immersed in 
vinegar for a considerable period. -They are then 
pulled apart in a way to draw out a long glutinous 
thread formed by the silky secretion of the worm. 
This thread is then stretched on a board and dried 
in the sun. In the West River District about 
Wuchow the silkworm is usually a special wild 
green variety, about three inches long, which is 
fed on leaves of the camphor tree. The threads 
vary in length from three to six feet. 
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NOTICES. 


CHAIRMANSHIP OF COUNCIL. 
On Monday, the 20th inst., at their first 
meeting in the new session, the Council re- 
elected CoLONEL Sir Tuomas HUNGERFORD 
Houpicu, R.E., K.C.M.G., K.C.I.E., C.B., 
Hon. Sc.D. (Cambridge), Chairman for the 
ensuing year. 


COUNCIL. 

At the meeting of the Council on Monday, 
the 20th inst., Mr. Aran S. Core, C.B., was 
elected a member of the Council in place of 
Sir Henry Hardinge Cunynghame, K.C.B., 
who is unable to accept the office to which he 
was elected at the Annual General Meeting on 
June 24th. 


PETER LE NEVE FOSTER PRIZE. 

The Council have received from Mr. Reginald 
Le Neve Foster a donation of £100 for the 
purpose of founding a prize in commemoration 
of his father, Mr. Peter Le Neve Foster, who 
was Secretary of the Society from 1853 to 1879. 
Six generations of Mr. Le Neve Foster’s family 
have been associated with the Society, and the 
connection extends from 1761, seven 5 ears after 
its foundation, to the present time. 

The cordial thanks of the Council were voted 
to Mr. Reginald Le Neve Foster for his gift, 
which will help to perpetuate the memory of 
one who, during a long period of office, was 
highly esteemed and respected by the members. 


EXAMINATIONS. 
CHANGES IN THE 1915 PROGRAMME. 
Some important changes in the Examination 
system will be made next year. 
For some time it has been felt that the 
present Examination dates, t.e., late in March 


or early in April, while suitable in many places 
are too early in others, and come in the middle 
instead of towards the end of the educational 
Session. 

To meet this difficulty the Council have 
decided to hold two Examinations in all three 
stages throughout the United Kingdom next 
year (except in the County of London). The 
first examination will be held immediately before 
Easter, and will commence on March 22nd. 
The second will be held immediately before 
Whitsuntide, and will commence on May 10th. 
Education authorities will have the option of 
entering candidates at either or both of these 
dates. 

In the Administrative County of London the 
Stage I. Examinations will be held only at 
Easter, and the Stage II. and III. Examin- 
ations only at Whitsuntide. 

It is also proposed to make the following 
changes in certain subjects : — 

Accounting and Banking will, in future, be 
two subjects. Separate papers will be set and 
certificates granted in each. 

Company Law will be treated as a separate 
subject instead of being included in Commercial 
Law. 

Commercial History will be separated from 
Commercial Geography, and will form a 
separate subject. The title ‘“ Commercial 
Geography” will be changed to ‘ Economic 
Geography.” This applies to all three stages. 

Economics (Stages II. and III.) will be 
divided into two subjects, viz., Economic 
History (taking the place of Commercial 
History) and Economic Theory. Papers in 
both subjects will be set in each of the above 
stages. 

The Modern Languages syllabuses have been 
revised, and in Stage II. (Intermediate) the 
commercial part has been omitted. Candidates 
in the two lower stages will therefore only be 
required to have a general knowledge of the 
language. In Stage III. they will be expected 
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to show a literary, technical or commercial 
knowledge of the language. 

Full details of these alterations will appear 
in the Examination Programme, which will be 
published at an early date. 


JOURNALS. 
` For the convenience of Fellows wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 

Fellows may, if they so desire, receive the 
Journal in bound annual volumes instead of 
in weekly numbers,-or they may receive bound 
annual volumes in addition to the weekly 
numbers at a charge of 10s. per volume. But 
in the event of their desiring to avail them- 
selves of either of these alternatives, it is 
necessary that they should give notice to the 
Secretary at the dates when their annual 
subscriptions become due. 


TROPICAL AGRICULTURE.* 


In the four years which have elapsed since 
the last International Congress met in Brussels 
many important developments in tropical agri- 
culture have taken place, which will form the 
subject of papers and discussion at our meet- 
ings, and to which I shall be able only very 
briefly to allude in this address. 

An immense impetus has been given to the 
cultivation of rubber, chiefly through the largely 
increased demand which has arisen for rubber 
tyres, owing to the perfection and general use 
of motor vehicles. The increased demand 
occurred at a time when but few of the larger 
rubber plantations in the East had come into 
full bearing. A rapid and unprecedented rise 
in the market price of the raw material took 
place, and as a result new plantations were 
initiated in every country, especially in Asia and 
Africa, in which rubber can be grown, as well 
as in some places where the chances of success 
were very small. During this period rubber 
trees of every description were grown in plan- 
tations on a large scale, of which Hevea, 
Ceará and Castilloa are the most important. A 
struggle has since been in progress, from which 
we are now beginning to emerge. There has 
been not only competition between the rubber of 
these plantations and the rubber derived from 
the forests of South and Central America and 
Africa, the result of which mainly turns on cost 


* Extracted from the Presidential Address delivered by 
Professor Wyndham R. Dunstan, C.M.G., M.A., LL.D., 
F.R.S., at the Third International Congress of Tropical 
Agriculture, London, 1914. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July 24, 1914. 


of production, but there has also been com- 
petition between the rubber of plantations of 
Hevea, of Ceará and of Castilloa, the result of 
which turns not only on cost of production, but 
also on the yield and quality of the crude 
rubbers furnished by these different trees. Cer- 
tain conclusions are already definitely indicated. 
One is that the high reputation of the Hevea 
tree as a rubber producer in countries in which 
natural conditions are favourable to its growth 
is established beyond all question. Ceará and 
Castilloa trees, however, undoubtedly have 
possibilities in other countries, the climate and 
soil of which are unsuitable for Hevea 
braziliensis. The production of rubber from 
Castilloa trees in plantations is confronted with 
special problems, which are to be discussed at 
one of our meetings. 

It is, moreover, established that under ex- 
isting conditions rubber from Hevea plantations 
can be produced at a smaller cost than the 
same rubber collected from forest trees in the 
Amazon region of South America. Two ques- 
tions remain. One is as to the maintenance 
of an ample supply of cheap labour for the 
plantations of the Eastern tropics; the other, 
with which we are môre immediately con- 
cerned, is as to the quality of the rubber pro- 
duced in plantations as compared with that 
of the rubber obtained from the trees of the 
forests of South America. The latter question 
is to form the subject of a special discussion 
at one of the meetings of the Congress, at 
which it is hoped that, as the result of an inter- 
change of views between specialists, planters 
and manufacturers, some further light may be 
thrown on this important question. I need not 
now do more than remark that the evidence 
that plantation rubber obtained by satisfactory 
methods from well-established trees and properly 
prepared is equal in quality to that of forest 
trees is too strong to be doubted. We have 
yet to learn the precise cause of variations which 
it is alleged are sometimes shown by plantation 
rubber, and which are said to interfere with its 
uses for some manufacturing purposes. 

Before leaving the subject of rubber pro- 
duction I ought to allude to the artificial pro- 
duction of this material by chemical means, 
which has now been satisfactorily accomplished 
by laboratory methods. Some time must elapse 
before we can be certain that these laboratory 
methods can be successfully translated intd 
operations on a large scale, by which rubber 
of high quality can be produced commercially. 
The question will then arise as to whether 
synthetic rubber can be produced cheaply 
enough to compete with the natural rubber. 
The improvement of plantation rubber and the 
cheapening of its cost are therefore the main 
problems for the rubber grower. The possible 
success of synthetic rubber is generally regarded 
as the bogey of the rubber industry, and the 
success of synthetic indigo is often quoted as 
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an ominous precedent. It is indeed an im- 


portant precedent, but in a different sense, 
The indigo planter did not realise, until it was 
too late, the fact that improvements in methods 
of production and cheapening of cost were the 


vital problems, and that the best hope for the. 


future of the industry lay in the direction of 
systematic and continuous investigation with 
a view to the solution of these questions. 
While these very problems in connection with 
the production of synthetic indigo were en- 
gaging the close attention of an army of 
investigators in Germany, little or nothing was 
being done on these lines to improve the natural 
production. The moral is obvious, and is, I 
think, fully realised by leading rubber planters, 
Already important improvements in production 


have been carried out, and the cost of produc- 


tion has now been considerably reduced on 
many estates. a 
In all industries risks have, of course, to be 
taken, and there are some against which no 
-human foresight can provide. It has more than 
once been suggested that it is by no means with- 
out the range of possibility that tyres might be 


constructed on a different principle, involving 


the use of metal, with little or even no rubber. 
The way to minimise this risk is to extend the 
industrial uses to which rubber is applied, and 
definite steps are, it is understood, now being 
taken to this end. 


I have made this brief allusion to the rubber i 


problems of to-day because they point to a 
condition of affairs which, so long as it is 
allowed to continue, is a serious menace to the 
proper progress of tropical agriculture. The 
extraordinary development of the rubber- 
growing industry has, from the scientific stand- 
point, taken us unawares. A large and rapidly 
increasing industry was suddenly confronted 
with a number of questions which no one could 
properly answer, for the good reason that the 
necessary knowledge did not exist. The exact 
origin, nature, and functions in the tree of the 
latex which carries the rubber were not known, 
. and are not precisely. known even to-day. These 
problems belong mainly to the regions of physio- 
logical botany and of chemistry, but had been 
little investigated. They lie at the root of the 
“many practical questions which arise in con- 
nection with the production and flow of latex, 
the relation of latex production to the nutrition 
of the tree, and the methods of securing a 
steady production of latex without undue inter- 
ference with the vitality and growth of the 
tree. Little was known as to the effect on the 
tree of the continuous removal of latex or 
of the relative effect of different methods of 
tapping. The consequence was that these in- 
vestigations have had to be carried out while 
the plantations waited for the knowledge, which 
has now been largely gained in part through 
observations and experiments made by practical 
planters. | 
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The number. of trained investigators in the 
tropics has been so small that there are large 
gaps in our knowledge which can only be slowly 
filled. The entire subject of the science of 
growing rubber trees in plantations should 
receive continuous investigation by trained 
specialists. The fungoid diseases to which the 
rubber trees are subject and the insect 
attacks to which they are exposed are no less 
important to the rubber grower than those 
which relate to the life history of the plant, 
its physiology, and nutrition. It must be ad- 
mitted that the scientific means of defence had | 
not been prepared, and that we were not ready 
for action at a moment of weakness. To this 
general question of technical education and re- ` 
search, which is to be considered at more than 
one of our meetings, I shall return in another 
part of this address. T | 

Another subject in which advance has been 
made, and which will claim much of our atten- 
tion at this Congress, is the large and important 
one of cotton growing and its improvement. 
Lord Kitchener is to preside at one of several 
meetings on this question, and at another 
Mr. J. Arthur Hutton, the chairman of the 
British Cotton Growing Association, is to give 
an account of the great work which that 
Association has done in the last twelve years to 
extend and improve the cultivation of cotton 
within the British Empire, and to open up new 
fields of supply for the mills of Lancashire. 
Herr Schanz in another paper will describe the 
advances in cotton cultivation in the German 
colonies. Again, we are confronted with 
problems which need for their solution con- 
tinuous scientific investigation and systematic 
experiment, and here again adequate means of 
research were not available in the first instance, 
and in some cases are not completely provided 
now. The discovery of a kind of cotton capable 
of being acclimatised in a new country, and 
possessing the characters which will render its 
production profitable, is one which requires 
time for its solution. In addition to the well- 
known process of seed selection, the newer 
methods of plant breeding require to be tried 
in a well-considered scheme of work in which 
both practical agriculturists and trained 
specialists can act in co-operation. Some 
notable advances have been made, especially in 
India, in Nyassaland, Uganda, in French West 
Africa, and in German East Africa, but the. 
fact cannot be too strongly emphasised that 
what is needed is continuous effort and experi- 
mental work in each country in which cotton 
cultivation promises success. | 

Whilst we in this country are naturally con- 
cerned in the first instance to improve and 
increase cotton cultivation within the British — 
Empire, it is to the advantage of all nations 
that the world’s supply of good cotton should 
be increased, It is of importance, therefore, ~ 
that those engaged in this work in different 
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parts of the world should occasionally meet 


together to compare notes and exchange views, 
and for this reason the value of an International 
Congress such as ‘this. cannot be overestimated. 

In this country at the present time we are 
specially and financially interested in a large 
attempt, chiefly due to the initiation of Lord 
Kitchener, which is about to be made to grow 
Egyptian cotton under irrigation in the Gezira 
district of the Anglo-Egyptian Sudan, an enter- 
prise which will require not only sound, 
practical management, but also careful experi- 
ment, close supervision, and cautious advance 
under the advice of specialists in cotton 
cultivation. 

I think I may safely say. that Lancashire 
spinners, while greatly interested in this enter- 
prise, would view with satisfaction a similar 
. development on the opposite shore of the 
Mediterranean. Asia Minor, which I visited a 
few years ago, appeared to me to offer a pro- 
mising and very large field for the growth of 
long-stapled American Upland cotton of a type 
which is in great demand not only in Lanca- 

shire, but also throughout the Continent of 
= Europe. 

With the advent of irrigation in Mesopotamia 
additional possibilities for cotton growing in 
Asia Minor are opened up. With the develop- 
ment. for cotton growing in these great tracts, 
in Egypt, the Sudan, and in Asia Minor, the 
demands of Europe for two of the principal 


grades of cotton would in a very large measure ` 


be met, and the principal manufacturing re- 
quirements of the Old World largely derived 
from within its confines. 

In this connection importance mast also be 
attached to the advances which are being made 
in improving and extending cotton cultivation 
in India, which are to form the subject of com- 
munications to the Congress. 

The dividing line between forestry and agri- 
culture is not easy to draw, especially when 
we attempt to classify agricultural and forest 
products. There has been in the last few 
years an important advance in a subject which 
lies at present, perhaps, within the domain of 
forestry, since the materials are largely ob- 
tained from naturally occurring trees in the 
forests. I refer to the oil-yielding trees, 
especially those which furnish oils suitable for 
the manufacture of soap or for edible pur- 
poses. Such oils, and especially those which 
are edible, are in large demand for the manu- 
facture of those preparations now so widely 
used in cooking, which under various names 
are partly or wholly composed of vegetable oils 
or fats. The result of the demand for certain 
oils for edible purposes which were formerly 
used for soap-making has led not only to a 
rise in the price of these materials, but to a 
demand on the part of the soap-maker for the 
supply of other and cheaper oils suitable for 
_ his purpose. The - oils - : now in demand are 
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cotton-seed, arachis (ground-nut), sesame, and 
some others, which may be regarded as agri- 
cultural products, as the plants are grown as 
crops in the field. Coconut oil, palm oil, and 
palm-kernel oil are three of the most import- 
ant of vegetable oils used for soap-making, and 
more recently for edible purposes. Coconuts 
have passed into the domain of agriculture, 
being now cultivated in plantations. The 
proper cultivation of these palms is a subject 
of great importance which requires serious 
attention. The habit, nature of growth, and 
of nutrition in relation to productivity 
require study from the plant physiologist; the 
diseases, fungoid and insect, to which the coco- 
nut palm is subject, and the treatment of the 
soil and manuring of plantations, are matters 
in which our knowledge is fragmentary and 
incomplete, and which should receive attention, 
in view of the great commercial importance of 
this crop. The West African oil palm is 
another most important source of two oils re- 
spectively derived from the pericarp of the 
fruits of this palm and from the kernels of the 
seeds. The oil or fat furnished by the peri- 
carp, and roughly extracted by native methods, 
was not many years ago familiar as the orange- 
coloured lubricating grease employed on rail- 
ways. At a later period a demand at an in- 
creased price arose for its use in connection 
with soap manufacture. More recently atten- 
tion has been turned to improvements in ex- 
tracting and preparing palm oil, with the result 
that a material devoid of the objectionable 
colour and flavour of crude palm oil has been 
obtained which seems likely to be in demand 
at remunerative prices for edible purposes. 
The subject of the growth and treatment of 
the African oil palm is one which is beginning 
to demand serious study. This question of 
palm oil is to come before the Congress at 
one of the sectional meetings, when we. shall 
have the opportunity of congratulating our 
French and German colleagues on their 
activities in improving the methods for its ex- 
traction, from which more than one British 
industry will gain. i 

Before I leave this brief tane to some 
of the more important advances which have 
occurred since the Congress met in Brussels, 


I must refer to a remarkable change which has 


taken place with reference to the production 
of cocoa, the principal centre of which is now 
the British Colony of the Gold Coast. There 
was' an output of 11,407,608 lbs. in 1905, when 
the Congress met in Brussels. It had risen 
to 45,277,606 lbs. in 1910, and last year (1913) 
it was 115,259,080 Ibs., and therefore this country 
now stands first on the list of cocoa-producing 
countries. This remarkable result is not merely 
due to labour difficulties in other cocoa-pro- 
ducing countries; in fact, the Gold Coast is 
not free from these difficulties itself. It is 
mainly due to the fact that the climate of the 
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Gold Coast over a large area has proved to 
be particularly well adapted to the growth of 
cocoa, whilst the native farmers, with advice 
and assistance fr6m the local Department of 
Agriculture, have taken up the subject with 
great energy and success. 

The cocoa industry of the Gold Coast is, in 
fact, a notable example of an enterprise which 
has been brought to success as a native industry 
aided, and to some extent supervised, by 
Government, but without pressure or coercion 
in any form. 

If, in concluding this review, I refer to 
tobacco and sugar, it is only to draw attention 
to a community of interests in temperate and 
tropical agriculture, which it was another 
object of the organisers of this Congress to 
foster. We are glad to welcome on our General 
Committee and at our meetings a number of 
distinguished representatives of agriculture in 
this country. Tobacco is one of several crops 
which has taken its place in temperate as well 
as in tropical regions. It has, of course, been 
known for long that the tobacco plant could 
be grown in sub-tropical and temperate regions, 
but recent developments indicate that certain 
kinds of tobacco may not only be grown, but 
successfully cured, of satisfactory quality in 
a number of new areas, among which may be 
mentioned Canada, South Africa, including 
Rhodesia, and Ireland, whilst promising trials 
are being made in this country. The subject 
is one which needs’ increased attention in the 
tropics, especially in relation to the growth of 
cigar tobacco. 

In the short period under review great strides 
have been made in the region of tropical 
medicine and hygiene. Our knowledge of 
several important tropical diseases is now 
sufficiently complete to enable remedial and 
preventive measures to be taken with so great 
a success that, provided certain precautions are 
taken, life in the tropics is deprived of many 
of its dangers. 


THE IMPERIAL INSTITUTE A CENTRE FOR 
INFORMATION. 


As we are assembled for our Congress in the 
Imperial Institute, I may draw attention to the 
necessity for a sort of central clearing house 
fer collecting and supplying trustworthy infor- 
mation on all subjects connected with tropical 
~ agriculture, and especially with their technical 
and commercial aspects. The Imperial Iasti- 
tute during recent years has been identified 
with investigations and reports chiefly as to 
the value for technical and commercial purposes 
of tropical agricultural products of all kinds. 
A large staff of men- who have -specialised in 
these products and their uses are at work in 
the laboratories of the Scientific and Technical 
Department. 

The Institute is in communication with Agri- 
cultural Departments in India and the Colonies 
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on all these subjects, as well as with manufac- 
turers and users of tropical materials. at home 
and abroad, for whose benefit classified sample 
rooms arè maintained, and the important pro- 
ducts of the British tropics exhibited in the 
public galleries. 

' The Imperial Institute is also called upon 
to afford special information respecting every 
aspect of tropical agriculture and its products, 
which it is specially qualified to procure and 
supply through its communications, both with 
the countries concerned and with manufac- 
turers. Much of the information thus collected 
hitherto has been published from time to time 
in the quarterly Bulletin of the Imperial 
Institute, and in special reports, also published. 
The work has, however, now grown to an 
extent which requires a separate organisation 
to cope with it, and this is now being arranged. 
It is to be known as the Technical Information 
Bureau, and it will serve as a centre from 
which trustworthy information with reference 
to the production and utilisation of tropical 
agricultural materials of all kinds will be. 
issued, and the Bureau will from time to time 
publish reports for the benefit of the agri- 
culturist in the tropics as ` well as of the 
manufacturer at home, 


TECHNICAL EDUCATION IN TROPICAL AQRI- 
CULTURE. 


I desire now to pass to a subject of great 
importance to this Congress, as vitally affecting 
both the status and the achievements of tropical 
agriculture. I refer to the provision of 
technical education for those who desire to 
make tropical agriculture the work of their 
life. The subject is one which is claiming the 
consideration of all nations with interests in 
the tropics, and more especially of this country, 
whose tropical interests, direct and indirect, 
are greater than those of any other nation in 
the world. - 

In several countries steps have been taken to 
provide agricultural education for the natives.. 
I do not propose to deal principally with this 
question, although reference to it is necessarý, 
as the subject is intimately connected with the 
point to whch I desire to direct specal. 
attention, viz., the technical education of 
Europeans who are called to fill responsible 
agricultural positions in the tropics, whether 
as teachers of natives, officers of Government 
Departments of Agriculture, or supervisors, 
managers, or assistants on tropical estates. At 
the present time the education of men who are 
to fill these important positions is not definitely 
provided for, but is left to chance. In order 
to confine myself within the limits of a Presi- 
dential Address in a matter of the first im- 
portance which is fo receive special considera- 
tion in meetings’ of this Congress, I shall con- 
fine my remarks chiefly to this question in its 
relation to the tropical possessions of Great. 
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Britain, and in doing this I wish to emphasise 
its great national importance.- 

The agricultural development of British 
tropical countries has made remarkable strides 
during recent years. This progress is of 
especial interest, since it has been achieved in 
the main by the employment of British capital, 
several hundred million sterling being now 
invested in agricultural undertakings in the 
tropics, It has, moreover, led to a largely 
increased output from British sources of some 
of the most important raw materials of industry 
and commerce, of which it is sufficient to 
mention only cotton and other fibres, rubber, 
cocoa, and tea. As a consequence of British 
initiative, the natives of the countries concerned 
have profited through increased trade and 
general prosperity, and also through the great 
need which has arisen for the employment of 
labour on a large scale, under satisfactory con- 
ditions -and at rates of remuneration which 
show a steady increase. The native labourer 
is now fairly remunerated, well treated, and well 
provided for in matters of food and general sani- 
tation. The native capitalist has been given 
every facility to embark on-agricultural opera- 
tions on modern lines,-and he owes much to 
the example and enterprise of the European 
planter, as well as to the assistance of the 
Government. 

With this material progress has come, some- 
what slowly, the recognition of the fact that 
tropical agriculture is an applied science, and 
the reflection that progress would have been 
more rapid and less costly had it been effected 
more generally under that enlightened direction 
which depends on the considered application of 
scientific principles. 

Agriculture in Europe is now thoroughly 
alive to these important considerations, and 
agricultural education is everywhere regarded 
as an essential preliminary to agricultural 
practice. Tropical agriculture has, however, 
only just reached this position, and its pro- 
gress so far has been in the main effected by 
men who have had to learn at their own cost, 
or at the cost of their employers, the intricacies 
of a subject in which only accumulated ex- 
perience and native shrewdness were available 
as guides. The partial successes of the past 
afford, however, no reason for delaying an 
advance which has been made in all other pro- 
fessions, in which a system of technical educa- 
tion has replaced one of apprenticeship. The 
apprenticed apothecary of the past was success- 
ful in his own time, but he is now replaced by 
the scientifically educated and technically 
trained physician and surgeon, and no one 
would dream of reverting to a system of 
apprenticeship in place of the thoroughly 
equipped medical schools *of to-day. The 
Kuropean farmer and employer of agricultural 
labour is now usually an-educated man who has 
passed through the curriculum of one of the 
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many efficient agricultural colleges which exist 
in this country, and, indeed, throughout 
Europe. 

The time has come to consider how education 
in tropical agriculture can best be provided. 
The opening up of new countries such as East, 
West, and Central Africa by European enter- 
prise in agriculture has greatly increased the 
demand for men who are properly qualified to 
undertake such pioneer work. At present the 
means of learning the essentials of tropical 
agriculture usually consist in undergoing, with 
or without previous knowledge of temperate 
agriculture, a system of apprenticeship, in 
which all the difficulties and disadvantages of 
this antiquated system of learning are apparent, 
In what is now known as the Middle East, in 
India, Ceylon and Malaya, the young man new 
to the tropics, usually without any agricultural 
experience, is apprenticed as a “creeper,” and 
learns the ordinary procedure of the estate 
whilst entrusted with more or less responsible 
duties of management and supervision. Many 
of the larger planting companies are beginning 
to recognise the inadequacy of this plan of 
providing for the supreme management of 
estates on which from time to time arise 
problems which no amount of accumulated ex- 
perience and judgment are competent alone to 
resolve. As a result, men are now beginning 
to be selected as assistants who have previously 
passed through the course of an agricultural 
college at home, and who have only to learn 
the special methods and problems of tropical 
agriculture during their career as apprentices. 
This step in selecting partially educated men is 
a significant and satisfactory advance in the 
right direction. The men thus selected have 
received a training in those sciences—such as 
chemistry and botany—in which the practice 
of tropical, as of temperate, agriculture de- 
pends. They have also gained some knowledge 
of general agricultural procedure and of estate 
management, all of which is of distinct value. 
They are, however, wholly unacquainted with 
tropical conditions and problems, and know 
nothing of the existing practice as regards the 
cultivation of tropical crops, whilst they are 
wholly ignorant of even the principles of the 
management of native labour and of the routine 
to be followed in the growth of tea, rubber, 
coffee and cocoa and tropical foodstuffs. The 
problems and difficulties which confront them 
in these subjects are beyond their previous ex- 
perience and training. 

It has to be recognised that it is necessary 
before a man, even with a diploma in European 
agriculture, can take an effective part in the 
management of a tropical agricultural estate, 
or play any important part in improving agri- 
cultural methods and solving special problems, 
or in teaching agriculture to natives, to have 
been well trained and thoroughly well informed 
as to the fundamental facts and- conditions of. 
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tropical agriculture, which differ widely from 
those met with in temperate agriculture. 

L have referred to the state of affairs as re- 
gards the great estates and planting companies 
all over the British tropics. The position is 
even less satisfactory as regards the Europeans 
who go out as teachers in native schools and 
colleges in the tropics, who, if they have en- 
joyed the advantage of having studied in an 
agricultural college at home before proceeding 
to their duties in the tropics, which is not 
always the case, are placed in the false position 
of having to teach agriculture under conditions 
with which they are wholly unacquainted, and 
as to which the special knowledge required 
can, under the circumstances, only be gained 
whilst they are filling the position of teachers, 
and not of learners. Added to this fundamental 
defect is that of unfamiliarity with tropical 
climate and conditions of life and with the mind 
of the native. After some years a few of these 
men acquire, under unsatisfactory conditions, 
the knowledge required, and make efficient 
teachers, but there is little to be urged in 
favour of such a haphazard method of dealing 
with the subject. 

The class of Government officials in agri- 
cultural departments in the tropics is even 
more serious and even less satisfactory, since 
men without any experience of the problems of 
tropical agriculture are often presented as 
authorities to the native agriculturists. The 
natives are often men of large knowledge and 
experience of tropical agricultural practice, 
which is the foundation from which the 
European should work. A number of men, 
especially those with previous agricultural ex- 
perience at home, have managed during their 
periods of office to acquire sooner or later the 
necessary fundamental knowledge and to become 
efficient officers. This, however, is no excuse 
for not providing a proper education for such 
officers adapted to the purposes in view. Ex- 
periments and new departures in tropical agri- 
culture cannot be properly made or advice 
safely given to natives unless the European 
officer is thoroughly acquainted with the 
fundamental facts and conditions of tropical 
practice. 


AN IMPERIAL COLLEGE OF TROPICAL AGRI- 
CULTURE. 

What, is now urgently required is an agri- 
cultural college in the tropics to which men 
with the diploma of an agricultural college at 
home can proceed, to receive a technical educa- 
tion in the subject and thoroughly qualify them- 
selves for the profession of tropical agriculture. 

In India agricultural colleges have been 
founded in recent years, but the courses of 
instruction provided are chiefly designed to 
meet the needs of native students, and are not 
adapted to the purpose of the European 
student, who comes equipped with some know- 
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ledge of general agricultural principles. The 
same objection applies to the otherwise excel- 
lent Agricultural School at Gizeh, in Egypt, 
In the Southern United States of America 
several agricultural colleges exist in which 
special courses are given in sub-tropical culti, 
vation, and where the European student may 
gain important knowledge respecting the prob- 
lems of cotton and maize, tobacco and sugar 
growing. These institutions, not being situated 
within the tropical zone, do not, however, 
afford all that special experience and knowledge 
of certain crops which are essential for the 
students whose needs are now being considered. 

No one who has studied this question in its 
many aspects can doubt that the great need 
exists for the establishment within the British 
tropics of at least one agricultural college, pro- 
perly equipped with all the facilities for instruc- 
tion and ‘research in the several branches of 
tropical agriculture. Nor can it be doubted 
that well-trained men with the diploma of such 
a college will readily find remunerative em- 
ployment. Beyond the immediate requirements 
of the ordinary student such a college should 
become a most important centre of tropical 
agricultural research, not merely for its own 
advanced students, but for trained investigators’ 
of special subjects from all parts of the world,: 
who would there find ample materials and 
opportunities for their researches. 

The question, therefore, is how best to 
realise the conditions necessary for the estab- 
lishment of such a college. To begin with, it 
is essential to provide a thoroughly well- 
equipped central college which shall serve the’ 
needs of those countries for which at the pre- 
sent time there is the greatest demand for 
trained agriculturists. The tropical countries’ 
of the British Empire are, however, scattered, 
and differ much in their agricultural conditions 
and needs. It is therefore to be anticipated’ 
that the successful establishment of one college’ 
will be rapidly followed by others in different 
countries. It can hardly be questioned that, 
all things considered, the area now called the 
Middle East has the first ‘and best claim to be 
the site of such an institution, and that Ceylon 
is the country best adapted for the purpose.’ 
Ceylon is already the centre of a large agri- 
cultural community, both native and European. 
Openings for well-trained men are numerous’ 
and well paid, whilst the general conditions of 
agricultural practice resemble those of the’ 
Straits Settlements and Malay States `and' 
Southern India, and also afford a satisfactory’ 
training ground for the agriculturist in tropical 
Africa. Ceylon has a variety of climates, ‘and’ 
offers illustrations of the growth of a variety” 
of crops. In particular it is a great centre, 
of agricultural production, and occupies a- 
leading position in the tea and rubber pro-’ 
duction of the world. In addition to presenting : 


a satisfactory climate and a healthy environ-’ 
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ment for young Europeans, it is within com- 
paratively easy reach of home. It contains at 
Peradeniya tropical gardens with specimens of 
the most important tropical plants of the world, 
and is now provided with a Government Agri- 
cultural Department, with a staff of botanical, 
chemical and entomological experts, who 
would be able to render important service to 
such a college as is proposed. Without in any 
way desiring to underrate the importance of 
establishing a similar college in the West 
Indies or in other parts of the tropics, there 
is, I think, general agreement that Ceylon is 
the colony best adapted in every respect for 
the establishment of the first College of Tropical 
Agriculture which will efficiently serve at least 
the needs of the whole of the Middle East and 
of Eastern and Central Africa. 

The Government of Ceylon is understood to 
be favourable to the proposal, and the Secretary 
of State for the Colonies has declared his 
interest in and sympathy with the scheme. It 
is welcomed by the large companies whose 
estates cover so large a part of the island, and 
who are ready not only to offer paid positions to 
those who obtain the diploma of the college, 
but in addition are willing to assist in obtaining 
the funds required, which, it is estimated, will 
amount to about £50,000. It is hoped that the 
Government of Ceylon, as well as the Govern- 
ments of other countries interested, will give 
financial assistance to a scheme which promises 
to have far-reaching consequences in promoting 
the prosperity of the British tropics, and is 
not to be regarded as of benefit only to the 
eolony in which the college will be placed, 
but as serving an Imperial purpose. There is 
another important reason why tie Governments 
of the Eastern British tropics should financially 
assist its establishment. In every British 
colony there exist at all events the rudiments 
of an: Agricultural Department, more or less 
completely equipped for the purpose of conduct- 
ing experimental work in agriculture for the 
benefit of the colony as a whole and of afford- 
ing assistance and advice to the resident 
agriculturist, native and European. It is 
obvious that if such a department is to be in 
a position to discharge these responsible duties 
its work must be directed by an officer who 
is a master of his subject, and who can discuss 
agricultural problems with as much practical 
knowledge and experience as the average agri- 
culturist of the country in which the head of 
the department is to occupy the position of 
chief agricultural adviser. 

- It is well known that men fully qualified to 
act as directors of Government Agricultural 
Departments in the British tropics are very 
difficult and often impossible to secure. Apart 
from the usual difficulty in finding men who 
combine some administrative capacity with the 
requisite technical knowledge, the main trouble 
is that there is at present no systematic means 
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of educating and training a tropical agri- 
culturist, and the men who to-day occupy these 
positions are usually botanists or chemists who 
have trained themselves whilst in office. It 
is admitted that these men have often been 
able to render distinguished service, but it must 
now be recognised that the absence of any 
system of education under which such officers 
can be trained for their responsible duties is 
one which calls for immediate attention. The 
present difficulty which Governments find in 
filling such posts would be removed by the 
establishment of the College of Tropical Agri- 
culture, since each year a number of thoroughly 
qualified men with the diploma of the college 
would be available to select from: There are, 
therefore, strong reasons why Governments 
should do everything to support, financially and 
otherwise, a scheme for providing technical 
education in tropical agriculture, destined to 
promote objects which it is to the interest of 
Governments to secure. 

Apart from the contributions of Governments 
and of companies, there is need for private 
benefaction, especially on the part of the many 
in this country who owe their wealth to their 
association with tropical agriculture. It is 
therefore desirable to give some details of the 
scheme which has been prepared by the 
London Committee for the establishment of an 
Imperial College of Tropical Agriculture. 

It is proposed, if the proper arrangements 
can be secured, to place the college at 
Peradeniya, in Ceylon, in proximity to the 
famous gardens, and also to the Government 
Agricultural Department. Here, at an eleva- 
tion of over 6,000 ft. and in a healthy climate 
and fine surroundings, will stand the college 
buildings, with laboratories and lecture rooms, 
The courses of instruction will be supervised by 
the Principal. Instruction will be open to all 
those who produce the diploma of an agri- 
cultural college or other evidence of possessing 
the preliminary knowledge requisite for attend- 
ance at such special courses. As educated and 
otherwise properly qualified native students 
will be admitted, as well as European students, 
it is intended to erect in proximity to the 
college at least two residential hostels, one or 
more for European and others as required for 
native students, each in charge of a bursar, 

In addition to the teaching given at the 
college, arrangements will be made for the 
students, in groups, to visit for short periods 
other agricultural centres in the island, and 
there study agricultural problems on large 
estates, The entire course of work will occupy 
a period of one year, which will be continuous, 
and would, therefore, be equivalent to about two 
years’ work at a university or college at home, 
in which actual residence, apart from vacations, 
does not much exceed six months in each year. 
In the ordinary sense there will be no vacation 
for European students in the college in the 
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tropics, because no vacation is really needed 
under the conditions of life proposed, whilst 
the difficulties of providing for a satisfactory 
vacation in the ordinary sense within the island 
are considered to be insuperable. Suitable 
opportunity for recreation will be provided 
within the discipline of the college. Parents 
in England who wish their sons to take up 
tropical agriculture as a career will therefore 
be assured of a satisfactory supervision during 
the year of study in ‘Ceylon. The cost of 
board, residence and instruction for this year 
is estimated at £150 a year, which, having 
regard to the longer period of the curriculum, 
is rather less than the cost of an agricultural 
eollege at home, where the student is usually 
not much more than six months in residence. 

It is very desirable that scholarships should 
be offered of this value to students at agri- 
cultural colleges at home, in order to render 
easier the special training of the most promis- 
ing of those students who wish to take up 
tropical agriculture. Private benefaction might 
well assist the scheme by providing such 
scholarships. 

It is to be hoped that it may be possible to 
provide in Ceylon for the realisation of the 
scheme. If not, Southern India offers many 
advantages; and there are some who desire to 
see the college founded in the Federated Malay 
States. In dealing with the question in detail, 
it is important that certain facts should be 
kept very clearly in view. 

The college should be Imperial in its educa- 
tional character, and open to properly qualified 
candidates from all parts of the Empire, with- 
out distinction of race. 

The college will provide a training and ex- 
perience in tropical agriculture for those who 
are already qualified in general agricultural 
principles and in the sciences connected with 
agriculture, as evidenced by the possession of 
the diploma of any recognised college or 
university. 

The college, whilst having close relations 
with the Government Department of Agri- 
culture in the country in which it is established, 
should, as an educational institution, be 
separately organised under the management of 
a board on which all agricultural interests are 
represented. 

The college should not trench on the domain 
of local colleges and schools engaging in 
elementary teaching, but should be a place of 
advanced learning and research for those who 
have already received a general agricultural 
education. 

In founding a college to fulfil such important 
purposes, so closely connected with agricultural 
advancement, it is hoped that the Governments 


of the tropical countries will participate, and, 


having regard to the great national interests 

affected, it may reasonably be hoped that the 

Government of this country will give the 
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scheme, when complete, its finaneial ‘support. 
The National Exchequer has responded not 
illiberally to demands for. financial assistance 
for closely allied subjects such as the advance- 
ment_of tropical medicine, and it has assisted 
in the formation of an Imperial Bureau of 
Entomology. 

Closely connected with, though distinct from, 
the establishment of such a college on satisfac- 
tory educational lines is the provision _ of 
suitable accommodation for European students, 
and of a propèr discipline during their residence 
in the tropics. In the first instance, at all 
events, the large majority of the students will 
be young Europeans who will be new to life 
in the tropics, and who will need at least as 
much care, attention, and discipline as they 
receive in a college or university at home. 
The question of the erection of hostels or 
boarding-houses and their management is one 
for consideration apart from the establishment 
of the college. Whilst the duty of erecting and 
establishing the college is one which should 
devolve principally on the Governments of the 
countries concerned, and partly on the planting 
companies and firms interested, it seems de- 
sirable that the hostel for European students, 
though subject to the board of management 
of the college, should be endowed by separate 
European subscription. 

The establishment of a College of Tropical 
Agriculture is to be considered at this Con- 
gress, and it is hoped that as a result further 
co-operation will be secured for a project which 
is of vital importance. 


A BRITISH INSTITUTE OF TROPICAL AGRI 
CULTURE. 

In dealing with the question of proper pro- 
vision for technical education in tropical 
agriculture, as well as in considering other 
matters of importanee to the subject, advance 
is retarded by the absence of any unofficial 
society or institution in this country which 
can claim authority to speak in the interests 
of British tropical agriculture, and represent 
the opinions and promote the interests of 
those who are engaged in what ought to be 
regarded as an honourable profession. The 
matter is outside the sphere of any Government 
institution, and the International Association 
for Tropical Agriculture, by reason of its con- 
stitution, obviously cannot assume these duties ; 
in fact, British relations with the Association 
are hindered by the absence of any British 
society of the kind. Surely the time has come 
for the formation of a society comprising all 
interests in a subject which is so profoundly 
connected with the welfare of the Empire. 

I desire to submit to the British Section of 
the Congress for its consideration, and for 
such action as it may consider expedient to 
take, the question as to whether it is not desir- 
able to proceed to form a British Institute of 
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' Tropical - Agriculture, whose functions would 
include the holding of meetings for the reading 
of papers, the discussion of all matters. con- 
_ cerning tropical agriculture, and the considera- 
tion of education and qualification for the 
profession, and, in fact, doing whatever it may 
consider desirable to promote the interests of 
the subject of tropical agriculture, and of those 
who are engaged in it. My own experience in 
the period of twenty years during which I have 
been closely in touch with the subject, and 
` with those who are working for it in all parts 
of the world, has led me to the conclusion that 
action in this direction is much needed, and 
that the establishment in this country of such 
an institute on the lines of other professional 
bodies, such as the Institutions of Civil, 
Mechanical and Electrical Engineers and the 
Institute of Chemistry, and many others, would 
be welcomed by all those who, as specialists, 
planters, merchants, or manufacturers, are 
connected with the subject of agricultural 
production in the British tropics. 

A British institute of the character indicated 
would, of course, be affiliated with the various 
agricultural societies in the British tropics and 
with the International Association, and would, 
with great advantage, take over the work at 
present performed by the British Committee of 
the Association. 

The best methods by which those countries 
which are connected with the International 
Association can co-operate in its work and 
strengthen its action are to be considered at 
_ & meeting of the members of the Association 
at the close of this Congress. I feel satisfied 
that the large work which lies before the 
International Association will be best promoted 
by ‘a scheme involving the affiliation and close 
co-operation of a society or institution in each 
of the European countries interested in the 
advancement of tropical agriculture, and our 
- Continental colleagues have expressed the wish 

that this opportunity should be taken to elicit 
the views of the British members on this 
important subject. 


GOVERNMENT DEPARTMENTS OF AGRICULTURE. 


“The organisation of Government Departments 
of Agriculture is a subject of much importance, 


intimately connected with that of technical 


education. I referred to some of ‘its aspects 
in a Presidential address to the Section -of 
Chemistry and Agriculture at the meeting of 
the British Association in 1906. It must be 
admitted that generally in the British tropics 


` thé organisation’ of Agricultural Departments: 


is still primitive and wanting in principle. 


Owing to causes to which I have alluded, it 


is not easy to find a supply of men educated 
ahd othérwise qualified to fill official Porting 
of authority . in the subject. - 

. It is now recognised that the Director of 
| a Government. Agricultural a in the 
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as he is more usually called, 
although with some risk of misunderstanding, 
the Director of Agriculture, should be a man of 
experience in the practice of tropical agri- 
culture, with such a knowledge of the sciences 
on which the practice of agriculture depends 
as will enable him to understand when and how 
to call to his assistance the mémbers of his 
staff who aré specialists in those sciences. He 
must also possess administrative ability and 
the power of organisation. Without this link 
in the head of the Department between the 
scientific staff and the practical agriculturists 
of the country, whether native or European, 
the Department will lack effectiveness. A mere 
assemblage of specialists without a leader 
versed in agriculture will fail to effect that 
influence on the advancement of the agriculture 
of a country which is one of the most essential 


-and at the same time one of the most difficult 


functions of a Government Department. It 
sometimes happens that a specialist, it may 
be a botanist, a chemist, or an entomologist, 
has sufficient interest in agricultural practice 
to make it his study, and if he also possesses 
other qualifications he becomes a distinguished 
Director of Agriculture. There are several 
examples in the British colonies of such men 
who have done and are doing eminent service 
for the advancement of agriculture in their 
respective countries. These, however, are 
brilliant exceptions to the rule that a definite 
system of educating and training tropical agri- 
culturists is better than a want of system in 
which the right man may eventually emerge by 
chance. Much the same state of affairs which 
exists in British countries has until lately been 
the rule in other parts of the tropics. It is 
clear, however, that everywhere the movement 
is now towards a more systematic plan which 
only needs the provision, through the estab- 
lishment of a central college, of the means of 
technical education in order to secure its 
general adoption. 

The problem of securing as head of an Agri- 
cultural Department a man with a broad 
outlook as well as administrative ability has 
found a different solution in India. In India’ 
the head: of a Provincial Department, called 
Director of Agriculture, is a member of the 
Indian Civil Service, usually without any 
knowledge either of agriculture or of any of 
the sciences on which it depends. He has com- 
plete control of the Department and of the’ 
specialist staff. He has as second-in-command | 
an agricultural specialist with the title of 
Deputy-Director of Agriculture, on whom must’ 
actually, though not nominally, fall the real 
initiative and control of the Department. The ' 
system can only be justified, or, rather, excused, 
by the real difficulty of finding trained agri: ' 
cultural officers with those other qualifications 


‘which are essential in the head’ of a Govern- | 
-ment Department i in India, and by the cireum- 
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stance that besides technical agriculture there 
are usually involved in the work of the Depart- 
ment purely administrative and legal questions 
relating to land, with which an Indian civilian 
is best qualified to deal. I have been in touch 
with this system for a number of years, and 
during a recent visit to India I have had further 
opportunities of studying it. 

It must be admitted that occasionally an 
Indian civilian has taken great interest in agri- 
cultural work and has made himself an efficient 
and sympathetic head of the Department. In 
general, however, the plan has many draw- 
backs, and so long as it is adopted the best 
men will not be attracted to the Indian Agri- 
cultural Service in spite of the pecuniary ad- 
vantages which it offers as compared with the 
Agricultural Service of the British tropical 
colonies. I am informed that it is possible for 
a Deputy-Director of Agriculture in India to 
become the head of the Department. I am, 
however, not aware of any instance in which 
this has actually happened, although the 
Deputy-Director acts as the head of the Depart- 
ment in the temporary absence of the Director. 
So far as I am aware, an actual vacancy is 
generally, if not invariably, filled by the 
appointment of a member of the Indian Civil 
Service. ; 

Admitting the difficulties at the present time 
which stand in the way of the creation of self- 
contained Agricultural Departments in India, I 
venture to think that some change is now 
called for in the existing plan. If it is con- 
sidered impossible to form a separate Depart- 
ment for dealing with administrative and legal 
questions connected with land tenure, I am 
inclined to think that an alternative might be 
found in the formation in each province of a 
small Board of Agriculture, composed of official 
and non-official members, of which an Indian 
civilian would be the secretary. The non- 
official members might well be Indians chosen 
on account of their interest in the subject. 
The Director of Agriculture, who would be re- 
sponsible to this Board, would have full charge 
of the specialist staff, and would be directly 
concerned with the technical work of the 
Department and with the reports which it 
issues. 

The advantages of this system would be that 
whilst reserving to the Board the consideration 
of general questions, including those relating 
to land tenure, the Agricultural Officer would 
receive his proper title of Director of the De- 
partment, and would have the direct charge 
of the whole of its technical work and be 
directly responsible to the Board, whose meet- 
ings he would attend. 

The Government would still have the advan- 
tage of the administrative experience in other 
than technical questions of the secretary and 
the members of the Board, the secretary being 
an Indian civilian with a title, Secretary to the 
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Board of Agriculture, more in accordance with 
his proper duties. 

The inclusion of Indian members in the Board 
would have the great advantage of securing 
their intere.t and co-operation in the agri- 
cultural advancement of India, which is so 
much to be desired. 

It is almost a truism to point out that investi- 
gation and research should be a vital part of 
the work of Government Agricultural Depart- 
ments. The fact that so little is being done 
in the tropics makes it, however, necessary 
to consider the question, which is to be dis- 
cussed at one of our meetings. By research 
in this connection is not meant the trials and 
plot experiments which form part of the 
regular routine work of an Agricultural De- 
partment, but the attack and concentration on 
definite problems by qualified specialists. The 
reports issued by the various Departments of 
Agriculture in the tropics, British and other, 
show that in general little scientific investiga- 
tion is being carried out, and that the energies 
of the staff are being entirely occupied with 
routine work. It is not everyone who is 
inclined or qualified to deal with the larger 
questions which await solution as the result 
of systematic experiment in tropical agriculture, 
but where such men exist—and they should 
exist in all Departments—the necessary facilities 
and assistance should be provided. It will no 
doubt be said that this involves additional ex- 


- pense, but it is expense which is well worth 


while to incur in the interests of the countries 
concerned. 

The amount of expenditure in connection 
with Government Agricultural Departments in 
the British tropical colonies, though greater 
than it was, is still very small in relation to 
their importance. 

In India the college for higher instruction 
and research, established at Pusa, in Bengal, 
is now entirely devoted to research on questions 
of general importance to India. The Central 
Research Institute, as it is now called, is per- 
forming work of great value to Indian agriculture 
as a whole. At the same time its efforts should 
not lead India to overlook the fact that with 
the great diversity of conditions which prevail 
throughout that great continent, research is 
also called for in each of the Provincial Depatt- 
ments of Agriculture, where scientific investi- 
gation should be chiefly directed to problems 
of local importance. The results of: investiga- 
tions conducted in one district of Bengal often 
require reinvestigation in their relation to 
different conditions in other places. The 
Research Institute at Pusa cannot in any case 
be expected to deal with all the agricultural 
research which is called for throughout India, 
and the prosperity of the Provincial Depart- 
ments of Agriculture is intimately connected 
with the power which is given to them of 
acquiring new knowledge with special reference 
to problems of local importance. 
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dinportant agricultural industry of the oe 
“The fibre is obtained almost 
entirely from plants of Furcraea gigantea, which 
grow wild in all districts of the island. These 


of Mauritius. 


plants are locally called ‘ Aloes,’? and two 
varieties occur, viz., ‘‘Aloes Malgache” 
(Furcraea gigantea) and the “ Aloes Creole”? 
(Furcraea gigantea var. Willemeliana).. The 
Aloes Creole contains a larger percentage of 
fibre than the Aloes Malgache and grows more 
rapidly.. 


acre) under aloes in the colony. In the higher 


districts the plants grow more. slowly ` than in 


the warmer districts around the coast, and it is 
in these coastal districts that the majority of 


the factories are situated. In 1913 there were 
42 factories in operation, of which 25 were 


situated in the Black River district, During 
recent years planting of Aloes Creole (Furcraea 
gigantea var. Willemeliana) and sisal (Agave 
sisalana) on a plantation basis has taken place. 
The plantings of sisal have grown satisfactorily, 
but in many cases irregularly, while the plant- 
ings of Aloes Creole: have proved ` very satis- 


factory. It is estimated that there are 60 to 75. 


arpents planted with sisal in thé colony, and 
1,500: of Aloes . Creole. . ‘The latter are now 
generally preferred, as they require less atten- 
_ tion in the early stages of growth, and grow 
with much greater regularity. 

Factories.—The factories are all small ones, 
their outputs ranging from 50 to 150 tons, with 
an average output of about 55 tons of dry fibre 
per factory. The leaves are brought to the 
factory by tramway or by ox-carts. They are 
scraped by grattes (raspadors), two men work- 
ing at each gratte. 
washed, and afterwards allowed: to. soak for 
from 36 to 48 hours in soap-water for disintegra- 
tion of attached particles of pulp previous to 


bleaching, Bleaching and drying are carried . 


out. in the sun,. and finally- the dry fibre: is 
brushed in: brushing machines before being 
baled for shipment. 

Cost of. Production.—The cost of iom 
varies between £11 and £15 the ton of dry fibre. 
The various items that make up these expenses 
are discussed, and a brief description is given 

of the attempts that are being. made to reduce 
the costs of production in the factory. The 


fuel item in the past year has been greatly 


reduced ‘by the installation of suction- -gas plants 
worked with charcoal. The Government has 
also taken the matter in hand, and is installing 
ab a central spot an automatic decorticating 


* Abstract of a paper read by F. A. Stockdale, M. A., F. L.S., 
Director of Agriculture, Mauritius, at the Third International 
Congress of Tropical Agriculture, London, 1914. _- 
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It is estimated that there are ap: 
proximately 20,000 arpeats (1 arpeat equals 1:05 


The green fibre is then. 
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plant with a view to ascertaining if farther. re-. 
ductions of costs cannot be effected. 4 

Capital. and. Possibilities for Extension. —The 
industry is worked on as little ‘capital as :pos-: 
sible, and. therefore it does not increase as fast. 
as might be expected. . However, there are. 
signs. that closer attention is being’ paid’ to. 
making new plantations. “With regular planta-. 
tions and attention to cultivation the industry 
will be. capable- of attracting attention from_ 
capitalists.. The possibilities of the extension. 
of the industry are. discussed, and estimates. 
given as to costs of making regular plantations. 
There are large areas of land which are. well 
suited for plantations of fibre, and with wider. 
plantings centralisation -of factory working may. 
be possible. . 

. Yield of Fibre ana Value. of Exports. —The 
yield of fibre is discussed in detail, and the. 
results of laboratory analyses recorded. The 
expenses are itemised, and the average value 
of the fibre given. ` 

The exports are sent to the United Kingdom ; 
from there they are -reshipped mainly to Ger- 
many. During the past two years, however, 
there has been a demand for Furcraea fibre in 
the United States: of America, and.a large per- 
centage of the exports of Mauritius have found 
their way to that country. 


PROTECTION OF CROPS. FROM HAIL. 

The official reports lately published in France 
give some interesting information on the results 
that have been obtained from the barrages élec- 
triques * established in various parts of the country. - 
The first of these reports, signed by the local 
authorities of Bergerac (Department of the Dor- 
dogne), including the president of the syndicate 
of wine-growers in that district, speaks in most 
favourable terms as to the efficiency of the barrage 
in protecting 16,500 hectares (40,755 acres, or 
632 square miles) of their territory from damage 
by hail. 

Last summer this district was visited by ‘no 
fewer than twenty-nine thunderstorms, fourteen 
of which were from the south-west, seven from the 
west, and the rest from other points of the compass. 

Notwithstanding that last year the barrage was 
not quite completed, and that there were several 
gaps in the chain of defence, which allowed the 
passage of electrically-charged clouds, no appreciable 


damage was done within the protected area, whilst 


the grapes and plantations of tobacco- in other 
parts of the district were ravaged by the hail. 

The barrage at Bergerac, situated about 60 miles. 
nearly due east of Bordeaux, in the-valley of the 
Dordogne, consists of eight hail-destroyer stations. | 
Four of these are established respectively on the 
church towers at Bergerac, Cours - de - Pile, 
Soumensac and Laforce; the other four on 
metallic latticed posts in the open country: three 


* See Journal, Vol: LX. p. 479; Vol. LXL. p59. 
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at Labadie, Monteng, and Soussignac, 40 metres 
(131 ft.) high, and one of 30 metres (98 ft.) at a 
place called Malfourat. The altitude of the ground 
at the foot of these posts varies from 38 metres 
(125 ft.) and 175 metres (574 ft.) above the sea-level. 

The ground, covered with a deep layer of arable 
soil, is generally of an argillo-calcareous nature 
which overlies the chalk. 

The copper-tape conductors from the air ter- 
minals (‘‘ Niagaras ”) at the summits of the posts 
. are taken to earth down wells, sunk for the 
purpose, to reach the water-bearing strata, which 
is found at depths of from 4 metres (13 ft.) to 
10 metres (38 ft.) below the surface. 

The flow of underground water is abundant 
and perennial—a circumstance which contributes 
greatly to the conductivity of the earth in this 
locality. 

From tests made, it has been found that the 
resistance at these stations is from 3 ohms to 
9 ohms; so that the conditions in this respect may 
be considered as extremely favourable. 

The area of the region protected by this barrage 
is 16,500 hectares (40,755 English acres, or nearly 
64 square miles); it is chiefly cultivated with vines 
and tobacco. The barrage has been constructed at 
a cost of 25,000 francs (£1,000), or at the rate of 
1°52 francs per hectare (between 6d. and 7d.), per 
acre of surface protected. 

In order to ensure a greater degree of efficiency 
to this barrage, the syndicate have decided to apply 
all available funds to the erection of four additional 
stations in order to close the valley on the west 
side, and later to establish others so as to stop any 
gaps in the chain on the east and north, which is 
of less importance. Towards the cost of these 
installations, a subyention of 2,500 francs (£100) 
has been granted by the Minister of Agriculture,’ 
and 500 francs (£20) voted by the General Council 
of the Department. 

The good effects of the barrage in the Depart- 
ment of the Gironde were also felt last summer in 
the Arrondissement of Bergerac, 35 kilometres 
(22 miles) away. 

The storm clouds formed on the sea-coast of the 
Landes, in passing over these lines of defence in 
the valley of the Garonne, appear to be deprived of 
their electricity, and reach the barrage of Bergerac 
unattended by the usual downfall of hail. 

The barrage of the Gironde, designed to protect 
a tract of country extending from Cardillac to 
Marmande, a distance of about 50 kilometres 
(31 miles) ,‘has been erected at a cost of 70,000 francs 
(£2,800). In spite of the numerous gaps, which 
allow the passage of storms, the protection afforded 
by many of the stations has, on the whole, bee 
satisfactory. 

The usual good reports as to the working of the 
barrage in the valley of the Vienne, near Poitiers; 
have been sent in, with the formula, as on previous 
occasions, “no damage ” (dégdts néant). The first 
apparatus, fixed on the church tower at Saint- 
Julien-de-l’Ars in 1901, continues to give satis- 
factory results. 
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The reports from the Beaujolais district, one of 
the most important wine-growing regions in 
France, are perhaps not quite so satisfactory as 
those just described. However, it is certain that 
by means of the barrage constructed there several 
millions of francs, in the value of the crops which 
otherwise would have been lost, were saved last 
summer. 

The cost of this barrage amounts to 120,000 
francs (£4,800), a sum comparatively insignificant 
as compared with the benefits derived. 

Various lines of stations have been established 
to protect part of this region, situated in the valley 
of the River Saône, between Lyons and Macon. 
About nine-tenths of the hillsides are occupied by 
vineyards, and are frequently ravaged by severe 
hailstorms during the summer. The ridges of the 
hills, which rise to an altitude of 1,000 metres 
(3,280 ft.), afford but little protection from storms. 
They are generally bare, arid, without trees, and 
afford but scanty grazing ground for a few cows, 
goats, and sheep. 

The degree of conductivity of the ground here 
is far inferior to that of Bergerac, owing to the 
scarcity of springs. In consequence of its greater 
ohmic resistance, many technical difficulties have 
been encountered in order to establish good earth 
connections at the various stations. 

Good reports have also been received from 
Virazeil (Department Lot-et-Garonne), but no 
details respecting the construction of this barrage 
have been received. 

Amongst the isolated stations from which 
reports are to hand is one from Pech, near the 
little town of Lavaur (Department of the Tarn), 
about 20 miles from Toulouse. 

The “ Niagara’”’ apparatus is fixed on a church 
tower about 30 metres (98 ft.) from the ground, 
situated on a little hill 50 metres (164 ft.) above 
the plain to be protected. The copper - tape 
conductor is taken to earth down an existing well. 
The soil is argillo-siliceous. Since first placed, 
this apparatus has given satisfaction. The usual 
phenomenon of hail falling in the form of sleet and 
snow has been observed during storms. 

In consequence of these satisfactory results, the 
local authorities at Parisot, in the same depart- 
ment, decided to erect a hail destroyer in that 
commune. Being unable to avail themselves of a 
church tower, it was necessary to fix the apparatus 
on a latticed metallic post 45 metres (147 ft.) high. 
Only six days after completion its efficiency was 
put to the test by a serious thunderstorm, which 
occurred on July 30th last year, and caused no 
injury to a crop of grapes that had already suffered 
during a previous storm. 

The zone of protection afforded by this station 
extends between 1,200 and 1,500 metres (1,312 to 
1,640 yards) on the west side (the usual direction 
from which storms arrive); 5 to 6 kilometres 
(3 to 34 miles) in the opposite direction; and from 
3 to 4 kilometres (about 2 to 24 miles) to the 
north and south of the post. The usual phs- 
nomenon of melting hail falling, instead of hard 
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hailstones, within a distance of 2 to 24 kilometres 
(14 to 2 miles) from the apparatus was observed at 
this place. 

An important report on the installation at the 
Eiffel Tower was made a few months ago to the 
General Council of the Department of the Seine, 
when a further grant of 4,000 francs (£160) was 
made to the Comité de défense contre les orages 
et la gréle for the purpose of completing the 
installation. 

The subventions, amounting to 11,000 francs 
(£440), granted in 1911 enabled the committee only 
to carry out one-half of the scheme, that is to say, 
to place the air terminal or ‘‘ Niagara” of twenty 
pointed rods and two copper-tape conductors, which 
are carried down the east and west columns of the 
building to wells supplied by subterranean springs. 
These conductors are also connected to the iron 
water mains which supply the lifts, the best 
possible earth connection that could be imagined. 
By means of a further grant in 1912, a third 
-conductor was fixed at the north column of the 
tower, and eight terminal rods with gilt points 
-added. 

The limits of protection were very clearly defined 
by a number of independent observations. In the 

_Parc Monceau, where the vegetation of the north 
-side was severely damaged by hail on several 
occasions in 1912, little or no injury was done on 
the south, The Chamber of Deputies, situated 
within the protected area, was struck by lightning 
-on one occasion, and although a thick layer of 
hail fell on the glass roof of that building the 
hailstones were soft and did no damage. 

With regard to 1913, which, according to the 
-statistics published, was a year of unusual severity 
-for thunderstorms, Paris may be considered as 
. particularly free in this respect. 

With the increased area of protection afforded 
‘by the Eiffel Tower, it was found that !many of the 
„lesser storms were neutralised on approaching that 
-building, and that nothing more serious than a 

gentle and refreshing rain occurred. 

On July 27th Paris was visited by a serious 
-thunderstorm and heavy fall of hail: at the Elysée 

Palace, the Luxembourg, and the Palais Bourbon 
no damage was done. Lightning was reported to 
have fallen 5 kilometres (3 miles) from the 
tower. 

Hail fell at Montmartre and St. Denis, and the 
-Gare du Nord was struck by lightning, which 
. caused considerable damage. 

Some hailstones as large as walnuts, that fell in 
the garden of the Mairie of the XVI. arrondisse- 
ment, did no damage; they appeared to have no 

; strength, according to one observer. 
To complete the defence of Paris from hail and 
thunderstorms, it is proposed to place a ‘‘ Niagara ”’ 
. apparatus on the Church of the Sacré-Cœur at 
Montmartre, and another on the Panthéon, at a 
. cost which would not exceed 18,000 frances (£520). 
The experiment is certainly worth trying. 

At the present time about 100 of these stations 

. are in existence in various parts of France. It is 
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anticipated that the system will shortly be tried 
in the Argentine and in South Africa. 

It is satisfactory to learn that no persons or 
cattle have been killed by lightning in the districts 
protected by these barrages. 


ENGINEERING NOTES. 

Development of the Humphrey Pump.—lt will be 
remembered that about a year ago the engineering 
world was surprised to learn that the altogether 
new principle of the “Humphrey” pump was — 
adopted by the Metropolitan Water Board for their 
pumping-plant at Chingford, on the recommenda- 
tion of their engineer. This surprise was due to 
the fact that it is seldom that an official body of 
this kind will risk the employment of a system 
which has not the guarantee of lengthened ex- 
perience on a large scale. However, their courage 
on this occasion has been rewarded by splendid 
success. The development of the “Humphrey” 
pump has been one of the most interesting en- 
gineering achievements of recent times. The 
feature of this invention is the combination of the 
pump and gas-engine in one device, with a conse- 
quent gain in efficiency and floor space occupied. 
The apparatus consists essentially of a large U - 
tube, in which a column of water is free to oscil- 
late. The cycle of operations is as follows: An 
explosive mixture is fired in the space above the 
water, in, say, the left-hand limb of the tube, and 
the water is driven up into the right-hand limb, and 
having been raised to the required height a portion 
flows out. The water retained in the tube flows 
back under its own weight, overshooting the 
position of equilibrium and driving out the exhaust 
gases in the left-hand column. Taking another 
swing to the right, the water draws in a fresh 
supply of gas, and swinging back compresses the 
charge which is then fired, the process continuing 
on the Otto cycle system. The Engineer now gives 
some information concerning still larger pumps 
of this type, which the Egyptian Public Works 
Department are installing at Mex, near Alexandria, 
for the purpose of draining Lake Mareotis. In 
this case each pump will be capable of 100,000,000 
gallons per day, with a lift of twenty feet, as 
against 40,000,000 gallons per day at Chingford; 
also, aS a result of the experience there gained, 
certain improvements will be embodied in the 
new plant. As an illustration of the proportions 
of these pumps, it may be mentioned that the 
combustion chamber will be 8 ft. 8 ins. diameter, 
and 14 ft. high, and the outlet for the water 12 ft. 
by 12 ft.. 


The Bonecourt Gas-fired Boiler.—With the rise 
in the price of fuel the efficiency of boiler furnaces 
is a matter which has recéntly received a good 
deal of attention. The problem is to convey as 
much as possible of the heat theoretically available 
in the fuel to the water in the boiler. To attain 
this end it is very important to allow only such 
quantities of air to pass into the furnace as may 
be required to ensure complete combustion of the 
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fuel, and to absorb in a feed-water heater the heat 


contained in the products of combustion that 
would otherwise escape to the flue. In gas or 
i flame-fired boilers combustion is hindered when 
‘the burning gases come in contact with the water- 
cooled surfaces, and incomplete combustion results. 
On this account boilers fired with solid fuel are 
generally more efficient. In the Bonecourt gas- 
fired boiler, recently described in a paper read 
before the Institute of Electrical Engineers, it is 
claimed that 95 per cent. of the heat available 
from the gas is utilised in generating steam. This 
_ is accomplished by complete combustion without 

the development of flame in the following manner: 
Combustible gas and air in the proportions 
required for complete combustion is delivered at 
high speed into a bed of refractory material, on 


the surface of which combustion takes place” 


flamelessly. Such a mixture is explosive, hence 
the necessity for supplying the mixture at a 
greater speed than that at which it will ignite in 
a backward direction. The bed is kept incandes- 


cent by the continued combustion of the gaseous | 


mixture. The refractory or granular bed is 
arranged in the fire tubes of the boiler so that the 
greatest proximity of the water to the heat zone is 
obtained. The combustible gas mixture is blown 
into these fire tubes, which are packed with 
fragments of firebrick about one inch in diameter. 
Experiments on the same lines are to be made 
with both oil and solid fuels. 


Remarkable Pile-driving.—The harbour at Hali- 
fax, Nova Scotia, is the only important port of 
entry on the east coast of Canada except St. Joha, 
New Brunswick, which is not ice-bound in winter, 
and consequently the great development in the 
interior has led to extensive improvements in the 
port accommodation. At present the government 
own nine piers, of which one is incomplete, and it 
is this that is the scene of the driving of the largest 
- reinforced-concrete piles by the largest pile-driver 
in the world. The former run to a maximum 
of 77 ft. in length, by 2 ft. square, and have to 
be driven through a hard sub-stratum both in a 
vertical and sloping direction. So heavy are these 
piles, that the longest batter piles have to be cast 
with a camber of 54 inches, so as to ensure the 
straightness of the axis of the pile when. in its 
place. Another peculiarity of these piles is that, 
in order to resist the chemical action of sea water 
on the concrete, a certain quantity of alumina was 
provided in the cement of which they were com- 
posed. The steam-hammer to drive these piles is 
mecessarily of corresponding dimensions and weight. 
Hammer, follower, and follower-guide weigh to- 
gether 28,000 lbs., and the weight of the ram alone 
is 4,000 lbs. With a mean effective steam pressure 


in the cylinder of the engine operating the driver 


of 80lbs. per square inch, the hammer is rated to 
develop 3,916,000 foot-lbs. per minute, when the 
hammer is striking eighty blows per minute. 
Twenty-five piles have been driven by this machine 
in a ten-hour day. 
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A New Type of- Electric Furnace.—Sweden may 
be said to be the home of the electric furnace. 
Already famous for the production of the higher 
qualities of iron and steel, for the manufacture of 
which the electric furnace is well suited, the 
abundance of electrical energy available from 
water-power has brought the electric furnace into 
favour in that country. A new form of furnace, 
due to Ivan Rennerfelt, of Sweden, is provided 
with three electrodes. Two of these are mounted 
horizontally in the same plane above the charge. 
The third. is vertical, and ends in the space between. 
the horizontal electrodes. With three wire two- 
phase or direct current, a compound arc is formed 
in the shape of a V and is projected down on to 
the metal. The electrodes themselves do not come 
in contact with the metal or the slag. The elec- 
trodes are contained in a cylindrical furnace which 
can be tilted, and the inner walls act as a reflector. 
Some of these can take about half a ton of iron at 
one charge. 


Automatic Signalling on the Central London 
Railway.—This line being one of the first of the 
London Tubes, has not hitherto had the advantage 
of some modern improvements adopted by the 
later works of the kind. The automatic signalling 
which has just been installed has brought this 
railway into line with the other tube railways, 
except the City and South London, on which the 
signalling is still. mechanically operated. The 
utility of the Central London has, therefore, been 
governed as regards signalling by the number of 
boxes, and this, owing to the impracticability of 
fixing boxes elsewhere than at the stations, was 
exceedingly limited and in distinct contrast to the 
facilities on most of the other tubes. By this 
work the Central London will be enabled to give 
a greater service of trains when the traffic calls for 
it. The number of block sections has not as yet 
been materially increased, but the great advantage 
an automatic system has over a mechanical, is that 
the number as the demand of the traffic increases 
can be added to readily, and without much altera- 
tion or expense. -The type of signal almost 
universally employed is such that there are no 
moving parts, only electric lights behind red or 
yellow or green lenses, and the.current for illu- 
minating the red glass is always present, so that 
in case of failure the red danger signal is bound to 
be shown. The electrical and compressed air-power 
is supplied from the company’s sub-stations at 
Post Office, Marble Arch, Notting Hill Gate, and 
Wood Lane. The air supply is obtained from 
automatically-governed: electrically-driven com- 
pressors at a pressure of 60 lbs. per square in., 
and is conveyed throughout the line by means of a 
2-in. main in each of the two tunnels. It may 
be of interest to note that on this excellent piece 
of work there are to be found forty-seven automatic 
signals, fifty-three semi-automatic signals, thirteen 
repeaters and eighty train stops. There is a full 
description of the work in the Railway Gazette 
of June 12th, 
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GENERAL NOTES. 


Sours AFRICAN War Memoriat.—tThe Roll of 
the Dead, the list of those who lost their lives 
during the South African War, has now been com- 
pleted, and will be on view to the general public at 
the Royal United Services Institution, Whitehall, 
until the close of the present month, after which it 
will be despatched to the shrine in Capetown 
Cathedral, its permanent resting-place. Anaccount 
of the book appeared in the Journal of July 12th, 
1912, when it was exhibited for a time in the 
Victoria and Albert Museum. The planning, 
writing and gilding of the book were entrusted to 
Mr. Graily Hewitt, and the illuminations to 
Mr. Allan F. Vigers. The whole book is a very 
remarkable specimen of illuminated manuscript, 
and is a very beautiful memorial of those who 
deserved well of their country. 


THE UTILISATION OF NATURAL Gas IN HUN- 
GARY.—The Hungarian Government has been 
making extensive preparations to utilise the 
natural gas at Kissarmas by employing experts to 
ascertain, with as much accuracy as possible, the 
dimensions of the natural gas region, the quantity 
of gas, and the average daily yield which may be 
expected from the wells. Ten wells have thus far 
been completed, from which a total daily yield of 
1,548,000 cubic metres of gas may be expected. 
The smallest well yields 18,000 cubic metres of gas 
daily, and the largest 800,000 cubic metres. The 
depth of the wells ranges from 204 to 903 feet. 
The drilling of eight other wells has been begun. 
It is proposed to supply most of the Hungarian 
cities within a reasonable distance with gas by 
means of pipe lines. Only 33 miles of pipe lines 
have been laid, but it is expected that the work 
will proceed very rapidly. The large store of 
natural’ gas, which, until a few years ago, was not 
known to exist, will be the means of stimulating 
every branch of industry in Transylvania, and even 
in the more distant parts of Hungary. Several 
companies have already began to erect manufac- 
turing plants in the neighbourhood of the gas 
fields. 


PROHIBITION OF USE OF WHITE LEAD IN FRANCE. 
—The regulations lately passed, prohibiting the 
use of white lead for painting in France, will come 
into force on January Ist, 1915. After that date, 
substitutes, such as oxides of zinc, must be used 
instead of white lead for this purpose. 


PRODUCTION OF SUGAR BEET IN FRANCE, 1914,— 
The area cultivated with the sugar beet this year 
in France is stated by the Journal Officiel to be 
242.337 hectares (598,572 acres), as compared with 
231,440 hectares (571,656 acres). Beet-root grown 
for distilling purposes, which last year occupied 
53,650 hectares (132,515 acres), now. covers 58,720 
hectares (145,038 acres). 
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THE SALE or Nicotine IN FRaNcE.—There is 
an enormous demand for nicotine for spraying 
grape vines and fruit trees in France. Nicotine 
has been found particularly efficacious as an 
insecticide in Lyons and its neighbourhood, but 
heretofore it has not been possible to obtain a 
sufficient supply, with the result that vineyard 
owners and others have had to content themselves 
with such quantity as was available, or to employ 
other and less desirable substances for the protec- 
tion of certain crops. For the reason that tobacco 
is maintained as a Government monopoly in 
France, purchasers are obliged to get their supplies 
of nicotine under conditions prescribed by the 
authorities. In view, however, of the growing 
demand for this product, the Minister of Finance 
has issued new regulations that will very much 
facilitate the purchase of nicotine. In the future 
it will be enough to apply to the nearest tobacco 
depository for extracts of nicotine, which will be 
sold readily. 


PRESERVATION OF ELEPHANTS IN ANNAM.— With 
the object of preventing the wholesale extermina- 
tion of the elephant in the protectorate of Annam, 
the king, acting on the advice of the French 
resident, has lately issued an order prohibiting the 
slaughter of the wild elephant in that country. 
The catching, domestication and sale of these 
animals will be permitted subject to certain regula- 
tions. 


NAVIGATION on Lago Macciore.—According to` 
the annual report of the “ Impresa di Navigazione 
sul Lago Maggiore,” the company which owns the 
passenger steamers on this lake, the total receipts 
from this service amounted last year to 1,356,525 97 
lire (£54,261), the working expenses to 1,247,642-11 
lire (£49,906), and a net profit for 1913 of 
108,883°86 lire (£4,855). The share capital of 
this company is two millions of lire (£80,000). 


A TURKISH SUBSTITUTE FOR CEMENT. — In 
Turkey, where cement is not used or is hardly 
known, a substitute has been found that has met 
with rather good results, when applied in exposed 
places, in filling crevices in water pipes, covering 
joints in stone floors, in fountains, and for 
numerous other purposes where cement would be 
required. It is stated to be as satisfactory in 
water as in exposed places, but it must be allowed 
to become thoroughly dry before it is submerged. 
The mixture is slaked lime, linseed oil, and cotton 
fibre. Generally a hollowed-out stone is used, 
although a flat, hard surface will answer, and 
the process is started by pouring the oil on a 
handful of cotton, after which the lime is 
dusted in. It is then kneaded until the whole 
is thoroughly mixed and about the consistency 
of dough. The more it is kneaded the better it 
becomes. This compound has undergone a severe 
endurance test at the American Consulate at 
Harput. i 
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NOTICES. 


“OWEN JONES” PRIZES. 

The Council of the Royal Society of Arts 
hold a sum of £400, the balance of the sub- 
scriptions to the Owen Jones Memorial Fund, 
presented to them by the Committee of that 
fund in 1876, on condition that the interest 
thereof be spent in prizes to ‘‘ Students of 
Schools of Art, who, in annual competition, 
produce the best designs for Household Fur- 
niture, Carpets, Wallpapers, and Hangings, 
Damasks, Chintzes, etc., regulated by the 
principles laid down by Owen Jones.”’ 

Competitions, under the terms of this Trust, 
have been held annually since 1878. 

The next award will be made in 1915, when 
six prizes are offered for competition, each prize 
to consist of a bound copy of “ The Leading 
Principles in Composition of Ornament of Every 
Period,” from the “Grammar of Ornament,” 
by Owen Jones, and the Society’s Bronze 
Medal. 

The prizes will be awarded on the Report of 
the Examiners in the National Competition of 
the Board of Education. Designs submitted 
for these prizes must be sent in with the other 
works forwarded for the National Competition. 
They must be marked “In competition for the 
Owen Jones Prizes,” and must comply with 
the rules governing the National Competition as 
issued by the Board of Education. 

No candidate who has gained one of the 
above prizes can again take part in the 
competition. 


EXAMINATIONS. 

For some time it has been felt that the 
present Examination dates, z.e., late in March 
or early in April, while suitable in many places 
are too early in others, and come in the middle 
instead of towards the end of the educational 


session. 


To meet this difficulty the Council have 
decided to hold two Examinations at all centres 
in the United Kingdom next year. The first 
examination will be held immediately before 
Easter, and will commence on March 22nd. 
The second will be held immediately before 
Whitsuntide, and will commence on May 10th. 
Education authorities will have the option of 
entering candidates at either or both of these 
dates. 

In the Administrative County of London the 
Stage I. Examinations will be held only at 
Easter, and the Stage II. and III. Examin- 
ations only at Whitsuntide. 


It is also proposed to make the following 
changes in certain subjects : — 


Accounting and Banking will, in future, be 
two subjects. 

Company Law will be treated as a separate 
subject instead of being included in Commercial 
Law. 

Commercial History will be separated from 
Commercial Geography, and will form a 
separate subject. The title ‘* Commercial 
Geography” will be changed to ‘ Economic 
Geography.” This applies to all three stages. 

Economics (Stages II. and ITI.) will be 
divided into two subjects, viz., Economic 
History (taking the place of Commercial 
History) and Economic Theory. 


The Modern Languages syllabuses have been 
revised, and in Stage II. (Intermediate) the 
commercial part has been omitted. Candidates 
in the two lower stages will therefore only be 
required to have a general knowledge of the 
language. In Stage III. they will be expected 
to show a literary, technical or commercial 
knowledge of the language. - oa 


Full details of these alterations will appear 
in the Examination Programme, which will be 
published at an early date. 


For the Time Tables, see next page. 
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PROCEEDINGS OF THE SOCIETY. 


HOWARD LECTURES. 


SURFACE COMBUSTION. 


By Witt1am A. Bons, D.Sc., Ph.D., F.R.S., 


Professor of Chemical Technology at the Imperial 
College of Science and Technology, London. 


Lecture I,—Delivered March 16th, 1914. 


Tae HISTORICAL AND SCIENTIFIC ASPECTS 
oF SURFACE ComBUSTION.* 


During his researches upon flame, Sir Humphry 
Davy discovered, in 1817, that combustible gases 
will combine slowly with oxygen at temperatures 
bolow the actual ignition point. Thus he wrote: 
“I made various experiments on explosives, 
by passing mixtures of hydrogen and oxygen 
through heated tubes. In the beginning of one 
of these trials, in which the heat was much 
below redness, steam appeared to be formed 
without any combustion. This led me to expose 
mixtures of oxygen and hydrogen in tubes, in 
which they were confined by fluid fusible metal, 
to heat ; and I found that, by carefully applying 
a heat between the boiling point of mercury, 
which is not sufficient, and a heat approach- 
ing the greatest heat that can be given with- 
out making glass luminous in darkness, the 
combination was effected without any violence 
and without any light.” This led him to try 
whether the temperature of these slow com- 
binations being lower than that required to 
produce flame, they might yet be high enough 
to make solid bodies incandescent. Or, to put 
the question rather differently, Davy set out 
to prove whether, seeing that the temperatures 
of flames far exceed those at which solids 
become incandescent, a metallic wire can be 
maintained at incandescence by the combustion 
of gases at its surface without actual flame. 
He thereupon tried the effect of introducing a 
warm platinum wire into a jar containing a 
mixture of coal-gas and air rendered non- 
explosive by an excess of the combustible 
constituents. The wire immediately became 
red-hot, and continued so until nearly the whole 
of the oxygen had disappeared. 

We will repeat this experiment, in a modified 
form, with the aid of a platinum crucible and 
a Bunsen burner. If now the crucible be 
warmed by the flame, and the flow of the 
explosive mixture be momentarily arrested and 
then renewed, the gases, instead of burning 


* Collected Works,” edited by John Davy, Vol. VI 
pp. 3 to 130. 
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with flame at the burner head as before, will 
now combine without flame over the platinum 
surface, causing it, as you see, to glow, Davy 
succeeded in effecting a similar result with 
mixtures of air and various single combustible 
gases (as, for example, ethylene, carbonic oxide, 
and hydrogen), all of which were found capable 
of making a warm platinum wire glow, the effect 
being more intensein hydrogen than in ethylene, 
and more in ethylene than in carbonic oxide. 
The vapours of ether, alcohol and turpentine, 
suitably aérated, behaved similarly. He 
succeeded in repeating the phenomena with a 
palladium wire, but failed to do so with wires of 
silver, gold, iron, copper, or zinc. He says, 
however, that Sementini, then Professor of 
Chemistry at Naples, presented him, in 1819, 
with a lamp, “in which alcohol burnt without 
flame, by means of fine coils of silver wire, and 
afforded phenomena exactly of the same kind 
as the lamp furnished with wire of platinum.” 
Davy suggested an electro-chemical explanation 
of the phenomena. “Supposing,” he wrote, 
‘* oxygen and hydrogen to be in the relation of 
negative and positive, it is necessary, to effect 
their combination, that their electricities should 
be brought into equilibrium or discharged. 
This is done by the electric spark or flame, 
which offers a conducting medium for this 
purpose, or by raising them to a temperature 
in which they become themselves conductors. 
Now, platinum, palladium, and iridium are 
bodies very slightly positive with respect to 
oxygen; and though good conductors of 
electricity, they are bad conductors and 
radiators of heat, and, supposing them im 
exceeding small masses, they offer to the gases 
the conducting medium necessary for carrying 
off and bringing into equilibrium their electrieity 
without any interfering energy, and accumu- 
lating the heat produced by this equilibrium. 
Other metals do not possess the same union of 
qualities, yet most of them assist combination 
at lower temperatures than glass, which is a 
non-conductor of electricity.”* 

Now, although Davy undoubtedly was the 
first chemist to observe and record an instance 
of surface combustion, he wasar from recognising 
that all incandescent surfaces are equally 
capable of ‘effecting it, which, as we- shall 
see later, is our modern conception of the 
phenomenon. He believed that a metal surface 
was necessary, and preferably a metal of the 
platinum group. l 


* “Collected Works,” edited by John Davy, Vol. VI. 
p. 111. 
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During the twenty years which followed 
Davy’s discovery, several distinguished chemists 
(notably Dulong and Thénard, and, independ- 
ontly, Dobereiner in France, and William Henry 
and Thomas Graham in this country) investigated 
the matter.* Dulong and Thénard found that 
the power of inducing the slow combination of 
gases is possessed in varying degrees by all 
solids, dependent upon their specific characters, 
their physical texture, and their temperature. 
Thus whereas finely divided platinum can bring 
about the combination of hydrogen and oxygen 
at the ordinary temperature, gold and silver 
require a temperature of 160° to 250°C.; whilst 
non-metallic substances, such as charcoal, 
pumice-stone, porcelain, rock crystal, and 
broken glass, do not become active until about 
350° C. No experiments were ever made at this 
time with these substances in a state of incan- 
descence, the observations being confined to 
the inducing of a slow combustion at low 
temperatures. 

The other chemists confined their attention 
to metals of the platinum group, and in 1825 
Dr. William Henry found that when a platinum 
ball was immersed in a mixture of equal volumes 
of electrolytic gas (2H,+0,) and ethylene, the 
hydrogenalonewas burnt, noneof thehydrocarbon 
disappearing unless the original mixture con- 
tained a much larger proportion of oxygen. This 
new observation, viewed in the light of Thomas 
Graham’s subsequent researches upon the occlu- 
sion of hydrogen by metals, led to the idea, first 
put forward by the Italian physicist Fusinieri 
in 1825, that the power possessed by a metal 
of inducing combustion depends upon a con- 
densation or occlusion of the combustible gas 
(hydrogen particularly) at the surface, whereby 
it is rendered more than ordinarily active by 
association with the surface. Fusinieri did not 
think that the oxygen of a combustible mixture 
is similarly affected by the surface. 

The mechanism of this induced slow surface 
combustion formed the subject of a celebrated 
controversy between Faraday and De la Rive 
in 1834-5. De la Rive held the view that it 
consists in a series of rapidly alternating oxida- 
tions and reductions of the surface. Faraday, 
on the other hand, contended that the function 
of the surface is to condense both the oxygen 
and the combustible gas, thus producing in the 
surface layers a condition comparable to that 


* See L. Gmelin’s ‘‘ Handbook of Chemistry,” under 
« Hydrogen.” Trans. by Henry Watts, Vol. II. p. 46 
(Cavendish Society, 1849). 

+ Giorn, di Fisica, 1824, VII. 133, 371, 443 ; 1825, VITI. 259 ; 
1826, IX. 46. 
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of high pressure. But, owing to lack of crucial 
experimental data, no satisfactory theory of 
the process could be evolved, nor, with the 
exception of the celebrated ‘“‘ Dobereiner lamp,” 
was there any practical outcome of this early 
work, In 1836 interest in the subject suddenly 
dropped, and was not revived for more than 
half a century. 

Meanwhile, the researches of Deville upon 
the dissociation of steam and carbon dioxide 
at high temperatures, in which he had employed 
incandescent surfaces, had begotten the wholly 
mistaken notion that because such surfaces 
promote dissociation they must necessarily 
hinder combustion, and therefore that in 
furnace design and construction the contact 
of burning gases with hot surfaces should be 
avoided. The late Frederick. Siemens strongly 
upheld this view, and such ‘was the weight of his 
authority in all matters relating to large-scale 
heating operations, that his dictum was accepted. 
without question by technical men for a 
generation. 

Seeing that Siemens’s views exercised such an 
enormous influence upon contemporary thought 
and practice, it may be of interest if we con- 
sider them at close quarters. He was of the 
opinion that, inasmuch as “a flame consists 
of a chemically excited mixture of gases, whose 
particles are in violent motion . . . it follows that 
any solid substance brought into contact with 
gases thus agitated must necessarily have an 
impeding effect on their motion ...; in the 
immediate neighbourhood of such surfaces the 
combustion of the gases will cease altogether, 
because the attractive influence of the surfaces 
will entirely prevent their motion.” * Moreover, 
in referring to the influence of dissociation, 
he pointed out that Deville and others had 
made use of small ‘vessels of special material, 
and that the results depended very much upon 
the various kinds of surfaces employed, which 
by some peculiar influence upon the surround- 
ing gaseous medium had directly caused the 
dissociation effected. Hence he concluded 
“ That solid substances have a twofold influence 
on combustion, because they interfere with the 
rapid motion of the gases necessary for com- 
bustion ; and, in the second place, they cause 
dissociation ... and by doing so, of course, a 
great amount of heat is lost.” And, further, 
that ‘Complete combustion is impossible 
whenever live or active flame is allowed to come 
into contact with any solid surface.” f 


* Proceedings Royal Institution, 1884-6, XI. p. 472. 
+ Journal of the Iron and Stee} Institute, 1886, II. pp. 692-3, 
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There is no-one who has a greater admiration 
than myself for the scientific work of Frederick 
Siemens, and the benefits which have resulted 
to the world from his teachings as a whole; 
but, in the interests of scientific truth and 
technical progress, I must point out that he 
was wrong, and misled others, in his conception 
of the influence of surfaces upon combustion. 
It is, of course, true that a cold surface thrust 
into a flame will cool the layers of combining 
gases in its immediate vicinity below the 
ignition temperature, and so prevent the 
completion of combustion ; but this does not 
_apply to a hot or incandescent surface, which 
undoubtedly accelerates combustion. In the 
second place, if an incandescent surface accele- 
rates the dissociation of steam, it must also of 
necessity accelerate the combination of hydrogen 
and oxygen in like degree. Moreover, Siemens 
never appeared to have contemplated the 
possibility of a high temperature flameless 
combustion, much less that such combustion, if 
realisable, will be a faster process than ordinary 
flame combustion. 

The late Thomas Fletcher, of Warrington, 
who in his way did so much in the direction 
of developing the uses of gas in small-scale 
operations, seems to have arrived at a clearer 
conception than any of his contemporaries about 
the influence of surfaces in combustion. In a 
lecture at the Manchester Technical School in 
1887, entitled ‘“‘Some Curious Flames,’’* he 
demonstrated the possibility of realising a 
flameless: incandescent surface combustion in 
contact with metals other than those of the 


platinum group. I will quote you his exact 


words, so that there may be no misunder- 
standing as to what he did and taught on that 
occasion. He said, “I will now dispense with 
flame altogether, and show you the same quantity 
of gas and air burning as before, but in the most 
perfect form, the combination taking place on 
the surface of the substance to be heated without 
any flame. To show this so that all can see, 
the mixture of gas and air is directed on to a 
large ball of iron wire, flame being used at 
first to heat the wire to the necessary temperature 
to continue the combustion. By stopping the 
gas supply for an instant the flame is ex- 
tinguished, and the combustion is now continued 
without any flame, but with an enormous 


increase in the heat obtained. This invisible 


or flameless combustion is only possible under 
certain conditions ; and one essential point is 
that the combustible mixture shall come into 


* Journ. of Gas Lighting, 1887, Vol I. p. 168. 


- JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


789 


absolute contact with a substance at a high 
temperature which is éapable of absorbing the 
heat as it is generated... . In the absence of a 
solid substance at a high temperature, it is 


impossible to cause combustion without flame ; 


and when a flame is used it is also impossible 
to make it touch a cold surface.” 

If there be any who are inclined to say that 
what Fletcher did.is merely an extension of 
Davy’s experiment to the case of iron, let me 
at once say that I disagree. It has been said 
in the technical press, and elsewhere by people 
‘who ought to know better, that all the later 
developments in surface combustion are merely 
applications of Davy’s discovery in 1817. Buta 
moment’s reflection will show that this is not 
really the case. I do not think that Davy, in 
his reflections upon the phenomenon observed 
when a combustible gas and oxygen are combining 
over a glowing surface of platinum, ever got 
so far as to conceive of an intensification of 
ordinary flame combustion by such means ; 
indeed, he never got further than his original 
proposition, that inasmuch as the temperatures 
of flames far exceed those at which solids 
become incandescent, a metallic wire can be 
maintained in a state of glow by the flameless — 
combustion of gases at its surface. Fletcher, __ 
on the other hand, realised that the change over 
from the ordinary flame to the flameless com- 
bustion of gas and air in contact with the iron 
ball results in “an enormous increase in the 
heat obtained,” by which he obviously meant 
the attainment of a higher temperature, and in 
this he made a distinct advance upon Davy’s 
conception. Unfortunately, so far as I am 
aware, he did not follow up the matter beyond 


this point, either in its theoretical aspects or — 


practical applications, and his work had but 
little influence upon contemporary opinion or 
practice. Indeed, contemporary practice was — 
then too much under the spell of Siemens’s genius 
to be ready for any striking development of 
Fletcher’s ideas. | - 

A great many circumstances dioe the 
“ nineties? directed the attention of chemists 
once again to the. possible influence of hot — 
surfaces upon gaseous reactions. For example, 
the persistent attempts of the late Victor Meyer 
and others to determine accurately the ignition 
temperatures of explosive mixtures were largely 
thwarted by irregularities which could only be 
attributed tothe action of thehot walls of the con- 
taining vessels ; and experiments by various other 
workers upon the velocities of chemical changes 
in’ gaseous systems, which I need not detail, led 
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to results difficult to understand, except on the 
supposition of the intervention of some surface 
action. Thus, for example, results obtained by 
Bodenstein in 1899 for the velocity of the 
interaction of hydrogen and oxygen in porcelain 
vessels at temperatures between 482° and 
689° C.,* were obviously at variance with the 
supposition that the gases were combining 
homogeneously throughout the whole volume, 
and it was in trying to find some explanation 
of the curious irregularities revealed by a close 
study of his work that I first became convinced 
of the supreme importance of what may be 
termed the “surface factor” in gaseous 
reactions. Anda perusal of the earlier literature, 
and especially the experiments of Dulong and 
Thénard, led me, in 1902, to undertake a thorough 
systematic experimental investigation of the 
whole subject. 

It will be convenient if, before dealing with 
the results of my own scientific researches, 
which preceded and led up to the later technical 
developments of which I shall speak later, I 
make certain statements concerning the action 
of surfaces generally in promoting chemical 
changes in gaseous systems. 

It is now generally recognised by chemists 
.a8 a well-established principle, that all hot 
surfaces have an accelerating influence upon 
chemical change in gaseous systems; or, in 
other words, that if at any temperature a gaseous 
system A tends to pass over into another 
system B, contact with a solid at that tempera- 
ture will accelerate the process. Many striking 
examples in proof of this could be quoted, 
of which I may mention two as coming within 
my Own experience :— 

: 1. At high temperatures methane decomposes 
directly into its elements, according to the 
reversible equation : 


CH,==C+2H,, 
and experiments in which the gas was heated in 
porcelain tubes to various constant temperatures, 
between 800° and 1150°C., proved that the change 
is entirely a surface phenomenon; in other 
words, the gas decomposed only where it was 
in contact with the walls of the tube, and not 
throughout its main mass. Packing the tube 
with fragments of quicklime immensely increased 
the rate of decomposition. Thus, in two 
experiments at 1000° C., whereas in the first 
experiment, without any packing and with only 
the hot walls of the tube exposed to the gas, 
about 20 per cent. of the gas was ‘decomposed 


* Zeit. Physik. Chem., 1899, XXIX. pp. 655-699. 
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in 25 minutes ; in the second experiment, with 
a packed tube, no less than 96 per cent. dis- 
appeared in the sametime. In fact, the packing 
of the tube at 1000° C. had a much greater 
accelerating influence upon the rate of decom- 
position than raising the temperature from 
1000° to 1150° without the packing.* 

2. My second example is a case of slow 
combustion. If a mixture of hydrogen and 
oxygen in their combining proportions (electro- 
lytic gas) be maintained in an enclosure with 
smooth glass walls at a temperature of, say, 
450° C., there would certainly be a tendency to 
form steam, but the rate of change would be 
negligibly small. If, however, there be brought 
into the system some porous solid material at 
the same temperature, so that a large surface 
is exposed to the gases, the rate of change would 
at once be rapidly accelerated in the layer of 
gas immediately in contact with the hot surface. 
Steam, the product, would diffuse outwards 
from the surface, and the supplies of hydrogen 
and oxygen at the surface would be renewed 
by diffusion inwards. Thus combustion would 
proceed at the surface until the transformation 
of the original electrolytic gas into steam was 
complete. In the circumstances just cited 
the rate of combustion, although now quite 
measurable, would probably be insufficient to 
cause any self-heating of the enclosure. The 
temperature would remain at 450° C., which is 
well below either the ignition temperature of 
the combustible mixture or the point at which 
a solid would attain even incipient incandescence: 

It is therefore necessary to distinguish between 
two possible conditions under which gaseous 
combustion may occur, namely, (1) Homo- 
geneously—that is to say, equally throughout 
the system as a whole, at temperatures below 
the ignition points slowly and without flame, 
and at temperatures above the ignition point— 
rapidly and with flame ; and (2) Heterogeneously, 
or only in layers immediately in contact with 
a hot or incandescent surface (“‘ surface com- 
bustion ”). It is also necessary to remember 
that, ceteris paribus, the heterogeneous surface 
combustion is a faster process than the normal 
homogeneous combustion of ordinary flames. 

My own researches began with an attempt 
to elucidate the factors operative in the com- 
bustion of hydrogen and of carbon monoxide 
in contact with a variety of hot surfaces (porous 
porcelain, fireclay, magnesia, platinum, gold, 
silver, nickel, copper, and the oxides of copper, 


* Bone and Coward, Journ. Chém. Soc., 1908, pp. 1206- 
1211; also Frans. Inst. Gas Engineers, 1908, pp. 187-190. 
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nickel and iron) at temperatures below 500° C. 
The experimental method consisted essentially 
in circulating the reacting gases at a uniform 
rate, in a closed system, over the particular 
surface under investigation, maintained at a 
constant temperature, provision being made 
for the rapid removal of this reaction product 
(i.e. steam or carbon dioxide) from the system, 
either by condensation or absorption, so that 
the rate of combination could be measured 
merely by observing the pressure in the apparatus 
at regular intervals of time. The apparatus 
(Fig. 1) comprised :—(1) A “ capacity bulb,” A 
(1200° to 1500°) ; (2) A furnace, D, in which the 
surface under investigation, contained in a 
Jena glass combustion tube, was maintained at 
a suitable constant temperature; (3) An auto- 
matic Sprengel pump, G, which kept the gases 
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circulating through the system at a constant 
speed throughout an experiment. At H was 
inserted either a cooling worm (as shown) for the 
condensation of steam, or a series of absorption 
bulbs for the removal of carbon dioxide by 
means of a solution of recrystallised baryta. 
M was a mercurial manometer for the measure- 
ment of pressure. 

Although a great variety of surfaces were 
examined over wide ranges of temperature, 
certain characteristic features were found to 
apply in nearly all cases,, which I may briefly 
summarise as follows :— 

1. The catalysing power of a new surface 
usually increases up to a steady maximum, 
after which, provided that-the gases are present 
in their combining ratios, the rate of combustion 
is always directly proportional to the pressure. 

2. When the gases are not present in their 
combining proportions, the rate of combustion 
is usually proportional to the partial pressure 
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of the combustible gas, which thus becomes the 
controlling factor. In exceptional cases, and 
sometimes in special circumstances, the rate 
of combination is strictly proportional to neither 
of the two gases, but controlled more by the 
partial pressure of the oxygen than by that 
of the combustible gas. The cause of these 
“ exceptional”? occurrences is not altogether 
explained as yet, although we are hopeful of 
getting to the bottom of the matter very shortly. 

3. The catalysing power of a given surface 
can always be stimulated, often in a remarkable 
degree, by previous long exposure at the 
experimental temperature to the combustible 
gas. Again, in exceptional cases, similar (but 
not so marked) effects have been observed after 
exposure to oxygen; but, generally speaking, 
previous exposure to oxygen reduces, if any- 
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thing, the activity of a surface to a value 
slightly below the “ normal” condition.* 

The principal conclusions established by the 
experiments are:— (a) That the power of 
accelerating gaseous combustion is possessed by 
all surfaces at temperatures below the ignition 
point in varying degrees, dependent upon their 
chemical characters and physical texture; (b) 
that such an accelerated surface combustion is, 
dependent upon an absorption of the com- 
bustible gas, and probably also of the oxygen, by 
the surface whereby. it (or they) becomes “ acti ~ 
vated ” (probably ionised) by association with 
the surface; (c) that the surface itself becomes 
electrically charged during the absorption and 
“ activation ” of the gases (negative for the coms 
bustible gas and positeve for oxygen), the charging 


* Bone and-Wheeler, PRU. -Trans. Royal Soc., 1906, A; 206, 
pp. 1-67; also unpublished researches in'conjunction with 
G. W. Andrew, A. Forshaw, ‘and H. Hartley, summarised im 
Berichte der Deutschen Chem. Ges., 1913, pp. 5-2387 Ht, 
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being due to ionised gas leaving the surface ; 
(d) finally, certain important differences from a 
chemical point of view between homogeneous 
combustion in ordinary flames and hetero- 
geneous combustion in contact with hot solids 
have been established, so that there can be no 
longer any doubt as to the reality of the 
phenomenon.* 

The fact that such catalytic combustion 
depends upon an intimate association of the 
surface with the combining gases is beautifully 
illustrated by two photomicrographs of the 
surface of a silver gauze taken before and after 
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FLAMELESS INCANDESCENT SURFACE 
CoMBUSTION. 

My next contention is that if hot surfaces 
possess the power of accelerating gaseous com- 
bustion at temperatures below, or in the neigh- 
bourhood of, the ignition point, the same power 
must also be manifested in even a greater degree 
at higher temperatures, and especially so when 
the surface itself becomes incandescent. Indeed, 
there are experimental grounds for the belief 
that not only does the accelerating influence of 
the surface rapidly increase with the tempera- 
ture, but also that the differences between the 
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a long series of experiments, in which it was 
employed as the catalysing medium for the com- 
bination of hydrogen and oxygen at 400°C. 
(848° F.). Fig. 2 shows the original smooth 
condition of the surface, and Fig. 8 shows the 
beautiful “ frosted ” effect produced by the deep 
“ pitting ” action of the reacting gases during 
their absorption and “activation” by the 
surface, 


* The nature of these important differences will be fully 
dealt with in researches which are now being edited for 
publication in the scientific press, but they relate principally 
(1) to differences observed between the influence of moisture 
upon the combustion of carbon monoxide in flames and in 
contact with certain hot surfaces, and (2) to the reversal of 
the relative affinities of hydrogen and methane for oxygen 
by a hot surface as compared with their ordinary homo- 
geneous flame combustion. 


catalysing powers of various surfaces, which 
at low temperatures are often considerable, 
diminish with ascending temperatures until at 
bright incandescence they practically disappear. 

This is also confirmed by Knietsch’s experi- 
ments on the catalytic union of sulphur dioxide 
and oxygen; he found that whereas at low 
temperatures platinum is amuch more effective 
catalyst than porous porcelain, yet the higher 
the temperature the more nearly does the action 
of porous porcelain approximate to that of 
platinum, until at 850° there is but little 
difference between the two.* 

Such considerations as I have thus briefly 
explained convinced me some years ago that if 


* Zeit. Angew. Chem., 1902, XV. 1105, 
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an explosive gaseous mixture be either injected 
on to or forced through the interstices of a 
porous refractory incandescent solid under 
certain conditions, which will be hereafter ex- 
plained, a greatly accelerated combustion would 
take place within the interstices or pores, or, in 
other words, within the boundary layers between 
the gaseous and solid phases wherever these may 
be in contact, and the heat developed by this 
intensified combustion would maintain the 
surface in a state of incandescence without any 
development of flame, thus realising the con- 
ception of flameless incandescent surface com- 
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initial period of “inflammation,” which corre- 
sponds to the conditions of ordinary flame com- 
bustion, the total duration of chemical change 
in each successive layer is something like the 
order of , second, an interval of at least one 
hundred million times as long as the average 
interval between successive molecular collisions 
in the gas. Even after “ detonation ” has been 
set up in the mixture, when the combustion is 
propagated from layer to layer as a wave of 
adiabatic compression, at a velocity of 2,820 
metres per second, the total duration of chemical 


change is still of theorder of =, to ;;h5 second, 
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bustion as a means of greatly increasing the 
general efficiency of heating operations wherever 
it can be conveniently applied. 

There are critics who, whilst admitting the 
accelerating influence of an incandescent surface 
upon gaseous combustion, are sceptical about 
the process being really flameless. The force of 
such objections largely disappears when we get 
into close quarters with the phenomenon and 
realise how extremely slow a transaction flame 
combustion really is when considered in terms 
of molecular time. Take, for example, the case 
of such a quick-burning mixture as electrolytic 
gas (2H,+0,). When this is ignited at atmos- 
pheric pressure, the flame is initially propa- 
gated by conduction with a uniform slow 
velocity of 20 metres per second, and during this 


or about a million times as long as the interval 
between successive molecular collisions. 

Visual evidence of the fact that the conditions 
prevailing in ordinary flames are such as admit 
of a great acceleration, and thereforé intensi- 
fication, of the combustion, is afforded by 
a photograph (Fig. 4) taken by Professor 
Harold B. Dixon, of Manchester, of the progress 
of an explosion in a mixture of cyanogen and 
oxygen, C,N,+20,, from its origin at a point 
a few centimetres from the closed end of a 
horizontal glass tube up to the attainment of 
its maximum force and intensity in detonation.* 
The flame was photographed on a highly 
sensitive film moving vertically at a velocity of 


* Phil, Trans., 1903, 200 A. 843. 
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about 50 métres per second, and the graph 
thus traced on the film was, therefore, com- 
pounded of the horizontal velocity of the flame 
and the vertical velocity of the film. The 
black line on the photograph is due to a 
reference mark made by gumming a strip of 
black paper on the tube at a distance of one 
metre from its closed’ end. You will observe 
that the flame was initially propagated through 
the explosive mixture with a comparatively 
slow. uniform velocity. Its lumincsity during 
this initial period of inflammation (which 
corresponds to the conditions of ordinary flames) 
was comparatively feeble, and from the slope of 
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the graph it is evident that its velocity was 
very much slower than that of the vertical 
motion of the film. After traversing about 
0*5 metre along the tube its velocity was 
accelerated, and simultaneously the intensity 
of the combustion increased, as is indicated in 
the photograph by a brightening of the flame. 
The acceleration of the flame continued until, 
at-a point just’ beyond the: reference mark, 
detonation was set up. At this juncture the 
flame suddenly increased im brilliance’ and 
dashed forward through the mixture as a wave 
of adiabatic compression (the detonation wave, 
Berthelot’s “onde explosive”) at a vélocity 
many times (as a matter of fact more than 
fifty times) greater than the vertical velocity 
of the film; at the same instant +a strongly 
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luminous. wave of compression. (called the 
retonation wave) was sent backwards through 
the still burning gases. The luminous track 
of this retonation wave is to be ascribed to its 
accelerating influence upon the residual com- 
bustion in a mixture which had already been 
“inflamed,” and it is evident from the photo- 
graph that this after-burning continued even 
after the retonation wave had been reflected 
back again from the closed end of the tube, 

. The setting up of “detonation” is one, but 
not the only, way in which ordinary flame 
combustion can be accelerated and intensified ; 
another way is by bringing into operation 
the powerful “catalytic ” action of an incan- 
descent surface, in the manner which I have 
already indicated, whereby the whole chemical 
action is concentrated at the surface, and 
instantly completed there, without development 
of flame at all, 

To illustrate how a flame may be extinguished 
by the introduction of an active catalysing 
surface, I will perform an experiment which was 
first exhibited at the Royal Institution about 
a year ago by my colleague Professor the Hon. 
R. J. Strutt, who has very kindly lent me his 
apparatus. Most of you will be familiar with 
his discovery of the active modification of 
nitrogen produced by a powerful electric 
discharge. This bulb (capacity 300 c.c.) is full 
of rarefied nitrogen, at a pressure of about 
;4 mm.; and in the side tube lies an oxidised 
copper wire, which fits it as closely as is con- 
sistent with easy sliding. 

If now the nitrogen in the bulb be subjected 
to a powerful electrodeless discharge, it is 
transformed into an active condition; the gas, 
as you see, continues to glow brilliantly, owing 
to the fact that the “active” modification is 
reverting to the ordinary kind producing a 
luminosity which may be regarded as a condition 
analogous with flame. The glow will last for 
a minute or more during the progress of the 
chemical reversion, and finally dies. out when 
the latter is completed. 

But if, on repeating the experiment, the bulb 
be turned so that the oxidised copper wire drops 
into: the glowing gas, the luminosity is (as you 
see) instantly extinguished. This.chows that 
the reversion process is so enormously accelerated 
by the surface that practically the whole of the 
chemical action is concentrated at the surface, 
and instantaneously completed there, thus 
extinguishing the. glow. 

I think we have, in Professor Strutt’s experi- 
ment, a close analogy: to what I conceive as, 
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occurring when an incandescent surface is 
employed to accelerate ordinary gaseous com- 
bustion: the action is so concentrated at the 
surface that a substantially ‘‘ flameless ” effect 
results. 

There are two further points which I particu- 
larly wish to make clear to you. In the first 
place. in dealing with gaseous interactions at 
high temperatures, it is necessary to think in 
terms of what I may call molecular dimensions. 
Our ordinary units of time, space and mass are 
altogether too gross, and must be discarded if 
we would wish to form a true mental picture 
of the mechanism of combustion. When, 
therefore, I speak of combustion as occurring 
“ within the interstices or pores ” of an incan- 
descent solid, it mist be understood that I mean 
porosity in a molecular sense. A solid may 
appear to the eye to be dense, and yet be highly 
permeable to the molecules of a gas: from this 
point of view it is only vitreous surfaces, such 
as glass, which are, relatively speaking, non- 
porous to gases, and even glass when it becomes 
devitrified is sufficiently porous to induce a slow 
surface combustion. 

In the second place, I want to emphasise the 
fact that the incandescent solid plays a specific 
rôle in this surface combustion; it is no mere 
idle looker-on at the surging crowd of reacting 
molecules which swarm around it. On the 
contrary, it so galvanises and incites the dormant 
affinities between the combustible gas and 
oxygen, that the stately minuet of ordinary 
combustion gives place to the wild intoxication 
of the Venusberg. 

The manner in which the surface acts is still 
perhaps a matter of conjecture, but the fact 
that it so acts can no longer be disputed. Ina 
discussion which took place at the British 
Association in 1910, Sir J. J. Thomson insisted 
that combustion is concerned not only with 
atoms and molecules, but also with electrons, 
i.e. bodies of much smaller dimensions and 
moving with very high velocities, and suggested 
that in reference to the influence of hot surfaces 
in promoting combustion it was not improbable 
that the emission of charged particles from the 
surface was a factor of primary importance. It 
is known that incandescent surfaces emit 
enormous streams of electrons travelling with 
high velocities, and the actions of these surfaces 
in promoting combustion may ultimately be 
found to depend on the fact that they bring 
about the formation of layers of electrified’ gas 


in which chemical changes proceed with extra- 


ordinarily high velocity. 
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I have endeavoured in this lecture to trace 
the historic development of the idea that hot 
surfaces have an accelerating action upon 
combustion, and to explain my own conception 
of flameless incandescent surface combustion, 
which phrase, together with the shorter term 
surface combustion, I was the first to apply 
to a definite condition which my researches. 
had proved to be a distinct p enomenon, 
distinguishable from homogeneous flame 
combustion. 

It so happens, hcwever, that subsequent to. 
my visit fo Ar ica in October, 1911, when I 
demonstrated anu expounded my discoveries in 
a series of experimental lectures before the 
American Gas Institute at St. Louis, the 
Chemists’ Club, New York, and the Franklin 
Institute, Philadelphia, a certain Professor 
C. E. Lucke, of Columbia University, New 
York, on the alleged basis of some experiments 
which he made in or about the year 1903, and 
without reference to my later discoveries, has 
endeavoured, without due acknowledgment, to 
apply the principles disclosed therein to certain 
domestic and small-scale heating operations, on 
lines already substantially laid down by me. 
And in connection therewith he has used the 
term ‘surface combustion” in a sense which 
I believe to be as scientifically unwarranted 
and fundamentally unsound as it is different 
from that in which it was first used by me. 

As a matter of fact, Professor Lucke actually 
disclaimed the operation of catalytic action in 
his 1908 inventions, which, indeed, were based 
upon quite other conceptions, and aimed at 
burning explosive mixtures of gas and air non- 
explosively and continuously by the use of 
appliances which (as he thought) would ensure 
the maintenence of a steady “flame cap or 
surface of combustion ” in a given zone, where 
the velocity of flow of the explosive mixture is 
just equal to the velocity of back - firing. 
Apparently he did little or nothing between 
1903 and my visit to America in 1911 to` 
develop his ideas, but since 1911 he has burst 
anew into activity, and, profiting by the great 
interest aroused in America by my lectures 
and experimental demonstrations, he is now 
appearing there in public as a pioneer in 
“ surface combustion.” . 

In the course of the discussion following @ 
lecture which he gave on October 14th, 1913, 
to the American Gas Institute upon ‘“ The 
Design of Surface Combustion Appliances,” * 


* Proceedings of the American Gas Institute, 1913, Part. IL, 
pp. 420-504. ya o ' 


A 
ae 


796 


he delivered himself of the following curious 
conception in reply to the question put to him 
by a member of his audience: ‘ Why does the 
namesurface combustion apply to this method ?”’ 
The answer given by Professor Lucke was— 

“ Gas burning alone would give a big volume of 
fiame. The flame itself would fill much space. 
By using pre-mixed air with the gas the flame 
volume is reduced. The total cubic feet occupied 
is less and less, until just at the combining pro- 
portions the flame volume becomes zero and is 
replaced by a surface instead” . . . (there). . . 
“ will be length and breadth of flame without any 
thickness, so it is surface combustion.’’* 

In answer to a further question as to where 
the temperature would be developed, Professor 
Lucke replied, “Right where the flame is.” 
And on being further asked, ‘ On the surface ? ”’ 
he replied, ‘‘ Where the flow velocity is equal 
to the rate of propagation.” + 

A scientific investigator must naturally expect 
to find other workers anxious to adopt and apply 
the results of his discoveries (facile est inventis 
addere), and therefore I do not complain of 
Professor Lucke helping forward in America 
the development of principles which I first 
demonstrated to his countrymen in 1911, 
although I think he ought to have made due 
acknowledgment of that fact. But I must 
protest against his recent attempt to confuse 
his previous notion of a ‘flame cap or surface 
of combustion” (which I believe to be erroneous) 
with my later conception of ‘ surface com- 
bustion,”’ inasmuch as the two are not only 
clearly distinct, but mutually incompatible. 


THE PRESENT POSITION OF FIBRE 
CULTIVATION IN THE GERMAN 
COLONIES.}{ 


The most important colony from the point 
of view of fibre cultivation is German East 
Africa, where cotton and sisal hemp are grown, 
and where formerly Sansevieria and Mauritius 
hemp were produced. The last-mentioned 
fibres, however, have practically ceased to be 
exported. In Togo cotton is of some import- 
ance; in addition, sisal has of late years been 
cultivated there, the amount produced being 
only 20 tons, Sisal is also grown in New 
Guinea. 

Isolated experiments with fibre plants have 
_ been begun in other colonies, but they do not 
require mention in connection with the world’s 


* Proceedings of the American Gas Institute, 1913, Part II. 
pp. 497, 498. 

+ Ibid. 

ł Abstract of a paper read by Professor W. F. Bruck, 
Professor of Tropical Agriculture, University of Giessen, 
_ Germany, at the Third International Congress of Tropical 

Agriculture, London, 1914. 
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commerce. Mr. Schanz having undertaken to 
read the paper on Cotton-growing in the Ger- 
man Colonies before this Congress, I may limit 
my remarks to fibre cultivation. Extensive ex- 
perience has hitherto only been gained in 
German East Africa, where this cultivation has 
been carried out for about 25 years. The culti- 
vation has proved most successful where worked 
on a large scale. Therefore it can only be 
carried out in aprofitable manner by sufficiently 
well-founded companies. In point of fact, the 
bulk of this material exported from our colony 
is produced by a limited number of plantations 
only. The total amount exported last year 
was 20,834 tons. 

Formerly the hemp was decorticated by so- 
called ‘‘raspadores,’ i.e., simple apparatus 
worked by hand. Now all large undertakings 
have given them up in favour of larger machines 
worked by power. The best machine which is 
most commonly used in East Africa, Krupp’s 
“ Corona’? machine, decorticates 100,000 to 
120,000 leaves daily. The labour question alone 
absolutely demands the use of such large 
machines. Since a single sisal plant produces 


- about 250 leaves during the term of its life, it 


is easy to estimate that for profitable cultivation 
of sisal the area available must be very large. 

The greatest care must be exercised in the 
choice of a country suitable for the growth of 
the Agavee. It is not quite easy to lay down 
general rules with regard to soil and climate. 
Many mistakes have been made here, and thus 
large sums have been lost. Altogether, the 
cultivation of sisal is by no means easy. In 
conclusion, it should be especially emphasised 
that sisal hemp is, and will probably remain, 
a comparatively unimportant” item in the 
world’s commerce, and that therefore too 
intensive cultivation might easily lead to over- 
production. 


THE GOLD COAST COCOA INDUSTRY.* 

Since 1911 the Gold Coast (including 
Ashanti) has been the largest cocoa, or 
‘‘cacao,’’? producing country in the world. 
She first figured as an exporter in 1891, with 
the modest quantity of 80lbs. weight. The 
industry has developed with marvellous rapidity, 
and during the past year 115,239,980 lbs. cacao, 
valued at £2,489,218, were exported. 

The farms are owned and cultivated almost 
exclusively by the natives. 

Many initial mistakes have been made in the 
formation of plantations and in the preparation 
of the cacao, but the spread of education or 
enlightenment amongst the farmers has already 
effected a considerable improvement, and the 
general quality of the product becomes yearly 
better. 


* Abstract of a paper read by W. S. D. Tudhope, Director 
of Agriculture, Gold Coast, at the Third International 
Congress of Tropical Agriculture, London, 1914. 
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The soil and climatic conditions are well 
suited for cocoa culture. 

Insect pests and fungoid diseases have been 
the cause of a considerable amount of damage 
to plantations, and are now, and must always 
be, matters of grave concern in a country like 
the Gold Coast; although their depredations 
do not readily discourage a people who from 
time immemorial have been accustomed to 
shifting rather than permanent cultivations. 

The industry is greatly hampered through 
want of cheap and efficient transport within 
the colony. The bulk of the transport at pre- 
sent is by means of head-loads, and, in spite 
of a considerable influx of labourers from ad- 
joining territory during the harvest season, 
much difficulty is often experienced in getting 
the cacao conveyed to the port of shipment. 

This transport is arranged, for the most part, 
by the mercantile community, who have pene- 
trated the bush and erected stores or buying 
depots there. 

Railways and roads are being rapidly ex- 
tended, and will in time to a great extent 
alleviate this. 

All sections of the community are interested 
in cocoa culture, and, unless some unforeseen 
_circumstance should intervene, the exports, 
already great, should yet be much greater. 

The following table of exports, at intervals 
of five years, serves to show the rapid and steady 
development of the industry :— 


Cocoa EXPORTED FROM THE GOLD COAST. 


Value of increase in 


Year. | Quantity (lbs.).| Value (£). 


five years (£). 
1891 80 4 a 
1896 86,754 2,276 2,272 
1901 | 2,195,571| 42,837 40,561 
1906 | 20,104,504 | 336,269] 298,432 
1911 | 88,987,324 | 1,813,468 | 1,277,199 
1913 | 118,239,980 | 2,489,218 |  875,750* 


VICTORIA AND ALBERT MUSEUM. 


An opportunity is now afforded to students of 
old English furniture of observing one of the 
best-known specimens extant of the Pre-Reforma- 
tion Period. Mr. F. Harris Mitchell, of Chard, 
has lent to the Victoria and Albert Museum 
the famous Gothic bench, for many years in the 
“ Green Dragon” Inn at Combe St. Nicholas, 
Somerset; and this is now exhibited in the 
Department of Woodwork, in Room 21, near 
the Exhibition Road entrance to the Museum. 


* Increase in two years only. 
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This bench has long been known to connoisseurs, 
and was illustrated, in 1859, in Parker’s 
“ Domestic Architecture in England.” Mr. Fred 
Roe also published an excellent account and 
drawing of it, in its original situation, in his 
‘Old Oak Furniture.” The woodcut in Parker, 
in spite of its bad drawing, shows that an impor- 
tant detail of decoration has been lost since his 
day, viz., the figure of an angel bearing a shield, 
which formerly constituted the terminal of the 
curious overhanging beam on the left side of the 
bench. This loss is the more regrettable, as 
the device on the shield, which appears to have 
been a goat’s head, might have afforded a clue to 
the origin of the bench. It can hardly have been 
made in the first place for a small village inn, but 
probably had its first home in the refectory of 
some monastic establishment. The table, with a 
Gothic arcaded frieze, had also disappeared before 
Mr. Roe made his drawing. In spite of this 
mutilation and loss, the fine proportion and 
execution of the linen-fold back and other details 
gives this piece of furniture a special value to 
students. It has been set up against a background 
of linen-fold panelling, and adjacent to a Gothic 
window-frame in oak, from Hadleigh, Essex, 
recently presented to the Museum by Mr. A. H. 
Fass, while other appropriate furniture is placed 
in the neighbourhood, The English, French, and 
Gothic woodwork has now all been rearranged in 
this gallery, where it can be seen to better advan- 
tage than in its former situation, In Room 52 is 
also displayed a recent purchase of considerable 
interest, a quantity of plaster-work, decorated in 
grisaille, which was acquired for the Museum from 
an old house at Stodmarsh, Kent, These panels 
fall into two groups, one representing the story of 
Diana and Acton, flanked with full-length draw- 
ings of a lady and of her maid in costume of the 
middle of the sixteenth century, and the other 
group consisting of emblems of four of the planets— 
Jupiter, Venus, Mercury, and the Moon, each with 
one of the Signs of the Zodiac and a landscape 
emblematic of one of the months. Apart from 
their intrinsic value as rare specimens of early 
plaster decoration in England, these panels are of 
peculiar interest, inasmuch as each of the last- 
named is copied from an engraving by Virgil Solis, 
the Nuremberg goldsmith (born 1514, died 1562), 
and actually bears hismonegram. Solis is proved, 
by a drawing recently purchased for the Depart- 
ment of Engraving, Illustration and Design, also 
to have given attention to the story of Acteon ; 
and while it cannot be suggested that he himself 
was in any way directly responsible for the 
execution of the Stodmarsh paintings, it is evident 
that they must have been done by someone—and, 
as proved by the costume, a contemporary—who 
had a singularly intimate knowledge of the Nurem- 
berg master’s art, Technically, they suggest a 
simple and effective method of wall-decoration to 
which those now endeavouring to revive the art of 
mural painting might well give their attention. 


798 


ARTS AND CRAFTS. 


The proposed Committee on Fine Art.— The 
announcement that a Parliamentary Committee 
on Fine Art is to be formed, and the publication 
of the names of its first members, may perhaps be 
looked upon as in some measure an outcome of 
the recent agitation in favour of the establishment 
of a Ministry of Fine Arts. In any case, the pre- 
vailing impression seems to be that the objects 
which the committee will have in view must 
include not only such special questions as arise 
is connection with the Government departments, 
the London County Council and other authorities, 
but the whole question of the increase of the 
national collections, and ultimately the discus- 
sion of the formation of a Ministry of Fine Arts. 
It is to be noted that the committee is to be on 
“ Wine Art,” and that those of its earliest members 
whose names are known in connection with art 
matters appear to have been chosen in the main 
for their interest in ‘‘ pure ” as distinguished from 
“applied ” art. On the other hand, if the work of 
the committee is, in part at least, to consist in 
bringing some kind of centralised control to bear 
on the design and decoration of public buildings 
‘and the like, it will probably be found before many 
months have passed that it has some interest at 
least in industrial art. The idea at the back of 
most people’s minds when a Ministry of Fine Arts 
is mentioned is the Beaux Arts in France, an 
institution which recalls to some of us not only 
the glories of the reign of Louis XIV., but the 
ministry of Colbert, with its minute regulation of 
the artistic industries. Nowadays, no one is likely 
seriously to contemplate returning to the economic 
policy of the great French Minister; but the fact 
remains that in France the Beaux Arts not only 
had in the past, but maintains to the present day 
a connection with industrial art. In this country, 
too, amongst those who are demanding the forma- 
tion of a Ministry of Fine Arts are men whose 
interest is mainly with “ the arts not fine.” 

It is, of course, too early to try to foretell what 
the committee may or may not do, but its very 
appointment seems to mark an increased sense of 
the importance to the community of matters 
artistic, as well as a desire to put the art educa- 
tion of the country on to a more satisfactory basis ; 
and to point to the time having arrived for greater 
insistence on the claims of industrial art. We 
hear a great deal of talk about craftsmanship and 
the artistic crafts, which is all very well in its 
way; but the larger question of the improvement 
of design for manufactured goods of all kinds, 
whether printed or woven silks, printed cottons, 
china, earthenware, or whatever they may be, 
appears generally to be overlooked. People seem 
to forget that care spent on this matter would 
not only affect the homes and surroundings 
alike of the richest and the poorest, but would 
have considerable bearing on the commerce of the 
country. Our export trade demands that we 
should do our best, not only technically but 
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artistically, and no dislike of ‘ grandmotherly ” 
legislation, however well founded, ought to blind 
us to the-fact that “in matters which affect the 
trade and industry of the country’’ we ought to 
have some sort of national policy, and not be 
wholly at the mercy of every chance wind that 
blows, : 


The New “ Morris’? Tapestry.—The fact that 
the wonderful eighteenth-century silk and wool 
Chinese tapestry is still being shown in Bond 
Street lends added interest to the exhibition of 
Messrs. Morris and Co.’s newest tapestry. It is im- 
possible to compare the two; they are totally differ- 
ent in design, treatment and conception, though 
they are both very beautiful; but the mere fact 
that they are on view at the same time helps 
one to realise the varied possibilities of tapestry 
weaving. It has been known for some time past 
that Messrs. Morris and Co. were producing in 
tapestry a rendering, specially adapted by the 
artist, of Mr. Bernard Partridge’s well-known 
Punch cartoon, ‘‘ The Arming of the King.” The 
work has now been completed, and is to be seen 
at 449, Oxford Street. At first sight it is some- 
what of a shock, as, both in colour and design, it 
is quite unlike all preconceived ideas of what a 
Morris tapestry is likely to be; but when once the 
first surprise is over, the beholder realises that he- 
is face to face with a real work of art, finely con- 
ceived and beautifully executed. Most people will 
remember the main outlines of the cartoon—the 
King in armour standing on a dais (rather in the 
shadow of a canopy), receiving from four maidens, 
symbolising Peace, Wisdom, Fortitude and Justice, 
the finishing touches to his equipment, his shield, 
helmet, spear and sword. The figures are heroic 
in size (the height of the panel is 11 ft.), and it is 
perhaps this fact which makes one call to mind 
in looking at it French rather than early Flemish 
tapestries. This likeness is further accentuated 
by the simplicity of the women’s dresses, which, 
with one exception, are plain, not patterned as 
they most probably would have been in the case 
of the earlier work. But the whole planning of 
the panel is so essentially decorative and withal so 
dignified that it is quite possible that the breaking 
up of the plain colour surfaces would rather have 
taken away from its character. Further, any lack 
of subsidiary pattern in the picture itself is amply 
compensated by the wealth of detail which sur- 
rounds it. To say that the border of the tapestry 
is as important as the figure-subject’ would 
probably give the quite erroneous impression that 
it claimed more attention than was due to it and 
was not content with fulfilling its primary function 
as a frame. It does not in the least do that: 
Mr. Dearle is far too clever and too well-trained a 
designer to err in that way ; but it is a wonderfully 
successful piece of work, decorative in treatment 
and overflowing with symbolism. 
pattern of York and Lancaster roses makes a most 
ornamental background to the badges and devices 
of the English kings from Edward II. to Elizabeth, 
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most of which lend themselves readily to decorative 
as well as to heraldic treatment. The red dragon 
of the House of Tudor is a peculiarly attractive 
beast, and many of the other animals and symbols, 
such as the couched hart of Richard II. and the 
boar of Richard IIT., seem most happily at home in 
their surroundings. It is only quite occasionally 
that an emblem, as, for instance, the columbine of 
Henry VI., looks slightly out of scale. 

The tapestry will not, of course, please everyone ; 
it is not—what work of art is ?—entirely free from 
blemishes, but it is a very fine piece of work, 
traditional in sentiment though modern in treat- 
ment, restrained, dignified, and in every respect a 
worthy memorial of a great event. It is to be 
hoped that it will eventually find a worthy 
resting-place. 


Applied Art at the Hxhibitions.—The exhibitions 
at Earl’s Court and the White City usually include 
a fair proportion of exhibits interesting to students 
of the Arts and Crafts; and though at neither 
place this year is a specific space allotted to craft- 
work, there is something to be seen in both of 
them. 

The Spanish Exhibition certainly carries out 
one’s idea of the leisurely methods of the Spaniard, 
for it is not yet complete ; but amongst the objects 


already unpacked are a few which are really of: 


artistic interest. The most prominent modern 
work is the so-called “ Byzantine” furniture, in- 
laid in intricate geometric patterns with mother- 
of-pearl, bone, tortoiseshell, and rare woods, much 
on the lines of the Italian Certosina work. It is 
not the kind of thing which would look in place in 
many rooms, but it is beautiful of its kind, and 
suggests a type of ornamentation which, more 
sparingly used, would be quite appropriate to some 
of our modern work. The little leather bags from 
Cordova, again, embroidered with thick thread, 
offer a hint to English workers who are combining 
embroidery and leatherwork. 


The atmosphere at the Anglo-American Ex- 
hibition is far more businesslike, but American 
applied art is to seek. The English educational 
section, however, consists of exhibits of con- 
siderable interest from some of the provincial 
educational committees and by a quantity of 
work, executed in schools under the London County 
Council. The exhibits from most of the schools 
include a certain amount of technical and artistic 
work, and the show as a whole, though it does not 
reveal anything which those who follow the course 
of events in London would not have expected, goes 
to prove that -in certain trades, notably wood- 
work, woodcarving, printing and book production 
generally, thoroughly practical instruction is being 
given in certain of the schools. The Industrial 
Section includes a show of wallpapers by Messrs. 
Essex and Co., the most striking feature of which 
is a wall decorated with purple-and.white striped 
paper finished by a purple frieze with panels 
decorated in gold. Mr. Arthur Wilcock sends a 
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businesslike collection of designs for wallpapers 
and textiles. The Japanese pattern of birds and 
trees which decorate the walls of Messrs. Cowtan’s 
exhibit is very attractive, and the growing-tree 
pattern which forms the background to Messrs. 
Green and Abbott’s show would have been quite 
satisfactory had there been either considerably less 
or considerably more plain space above the tree- 
tops. What there is may be meant to suggest sky 
or atmosphere, but it fails to do so, and -looks 
rather as though there had been some mistake 
about the height of the wall to be decorated, 
Baron Arild Rosenkrantz exhibits some stained- 
glass cartoons which show a good deal of feeling, 
and there are a few cases of jewellery, but the 
artistic crafts are not very fully represented. 


CORRESPONDENCE, 


THE INDIAN CENSUS. 


Mr. Sandhu, whose letter appeared in the Journal 
of June 19th, does not seem to know the whole 
truth about the marriage customs of India, when 
he disputes Mr. Gait’s correct assertion that 
cousins are married among high-caste Hindus. 
Perhaps he is a resident of North India, and has 
not studied the customs of the rest of India. -By 
“ cousins” he means only those of the paternal 
or male line; but a maternal uncle’s daughter is 
often mated to her cousin, 

There is a well-known difference between the 
customs of the north and south. No Brahman 
to the south of the Vindhya mountains will take 
animal food, while Bengalis and Punjabis freely 
do so. Similarly, no Brahman in the north will 
accept a cousin for his bride, but in the south it 
is constantly done. When the initiation or thread 
ceremony takes place, and the boy Brahmchari is 
supposed to start for Benares, his maternal uncle 
will step forward and offer his daughter as an 
inducement to him to give up the life of an 
ascetic. The grand procession of Bhikshdval, as 
it is called, suddenly comes to an end, and the 
hero of the day returns home to give up his 
Brahmcharya. 

I quote the following from the records of the 
Ethnographic Survey, to show that even the 
unborn daughter of a brother is actually de- 
manded as a spouse for her son by a sister at his 
marriage, while she (the sister) may or may not 
have a son born at the time. 

“As soon as the Varāt procession reaches the 
house of the bridegroom the usual evil-eye evaders 
are repeated as he enters the bower, and through 
it the house, with his wife. This is called Vadhu» 
pravesh (the entrance of the bride in her husband’s 
house). At the threshold a saucerful of saffron 
water is placed, and white floor-cloth is spread 
leading to the room occupied by'the family. 
godlings, a measureful of grain to overflowing is 
placed near it, and a sister of the bridegroom 
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stands at the door to stop him from entering the 
house. The following dialogue takes place :— 


“ Bridegroom.— Whose place is this ?’ © 


‘“ The sister has to reply in a couplet containing 


her husband’s name, 

“ Bridegroom.—‘ Why is it pitched here ?’ 

“ Sister.—‘ Demands a daughter born of this pair.’ 

“ Bridegroom (to the bride).—‘ My sister demands 
a daughter. May we offer one?’ 

“ Bride.—' Pray tell her that we shall do so if a 
daughter be born at all.’ 

“ Bridegroom (to his sister).—‘ If a daughter be ever 
born unto us we shall offer her to your son to 
wife.’ 

“ The sister smiles consent, and helps the bride 
to dip her feet in the saffron solution and in 
upsetting the corn-measure with a push from her 
right foot. This is a symbolical proof of the 
entrance of the Goddess of Plenty (Annapurna) 
in the form of the bride, whose first footsteps 
bring corn to overflowing. The saffron solution 
is intended to indicate on the white fioor-cloth 
the golden footprints of the goddess whom the 
bride is supposed to represent.” 


Calcutta, July 9th. B. A. GUPTE. 


- GENERAL NOTES. 


CHAMPAGNE-MAKING IN THE SHERRY DISTRICT.— 
Since the decline in both consumption and price 
of the typical sherry, the larger concerns in Spain 
engaged in the business have been seeking other 
and more profitable outlets for their production. 
A large proportion of the ‘‘ Nostos” or raw wines 
as they come from the press has gone into brandy 
in the past few years, and trade in the finished 
product is increasing steadily. Recently one of 
the largest Spanish concerns in the business, en- 
couraged by their success with brandy, has invaded 
the champagne field, treating the raw wines after 
the French system for making champagne and 
producing a natural effervescence. The firm have 
constructed a cellar with a capacity of 800,000 
bottles, and have already stored therein 180,000 
bottles, which they will proceed to place on the 
market, both in Spain and abroad, 


SpanisH Goats.—According to the most recent 
statistics published, there are upwards of 3,500,000 
goats in Spain, The finest goats and those pro- 
ducing the largest quantity of milk are bred in 
Murcia Province, south of Alicante, whence the 
country’s supply of these animals generally comes. 
About 60,000 of these animals are slaughtered each 
year in Barcelona for consumption, and the export 
of goat-skins from Spain in 1912 amounted in 
value to £115,000. The goats weigh between 55 
and 96 lbs., and the daily average milk given is 
a little over two quarts per goat, The animals are 
fed entirely on dried alfalfa and beans. They live 
to the age of fifteen or sixteen years, and are pro- 
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ductive in the second year. In former years goat’s 
milk was used almost exclusively throughout the 


‘ country, and even now it is more used than cow’s 
-milk, and it is highly recommended for invalids, 


In Barcelona the consumption has fallen off of 
recent years, 


Tramway TRAFFIC AT MILAN DURING May.— 
The traffic returns of the municipal tramways at 
Milan for the month of May last show a total of 
14,948,929 passengers carried on these lines. Of 
this number, 16°01 per cent. paid 5-centime fares, 
73:16 per cent. 10 centimes. Of the remainder, 
5°87 travelled with 10-centime correspondence 
tickets to other lines, 4°89 per cent. with free 
correspondence tickets; 0°06 per cent. with 25- 
centime and 0:01 per cent. with 20-centime fares. 
The total gross receipts for the month amounted 
to 800,466 lire 25 centimes (£12,018). The average 
number of passengers carried daily was 498,298, 
or 48,027 more than during the corresponding 
month last year, during which a three days’ strike 
amongst the employees occurred. 


THE JAPANESE Marcu TRADE.—The exportation 
of Japanese matches has been seriously affected by 
the action of the Indian Government in prohibiting 
the landing of sulphur’ matches. Immediately 
following this action -the exportation of Japanese 
matches to India was entirely suspended. At 
present, however, the leading manufacturers of 
Japanese matches are again exporting to India, their 
products being free from sulphuric substances. By 
the use of improved processes it is claimed by 
Japanese match manufacturers that they can pro- 
duce a match that is free from sulphuric substances 
at a reduction of about one shilling per case, as 
compared with the old safety matches, which were 
previously exported to India. Asa result a number 
of match factories are being installed in Japan to 
produce matches that are free from sulphur. 


SCHOOL FOR Hotren INDUSTRY at Nicze.—The 
Minister of Public Instruction has notified the 
local authorities that it is the intention of the 
French Government to contribute the sum of 
50,000 francs (£2,000) towards the establishment 
of the proposed School of Commerce and Hotel 
Industry at Nice. 


ELECTRIFICATION OF RAILWAYS IN ITALY.— 
Electric traction has just been introduced on the 
Turin and Savona Railway, for passenger traffic 
only, on the section of the line across the 
Apennines, between the latter town and Ceva, a 
distance of 47 kilometres (29 miles). This section, 
which is the heaviest part of the line, includes the 
Belbo tunnel, about three miles in length, with 
maximum gradients of 25 per 1,000 (1 in 40). The 
maximum speed is 50 kilometres (81 miles) per 
hour. Savona, after Genoa and Venice, is the 
principal coal port in Italy; it is also an im- 
portant manufacturing town, with large steel 
works. 
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NOTICE. 


INDIAN SECTION COMMITTEE. 


The following is the list of the Indian 
Section Committee, as appointed by the 
Council :— 


Colonel Sir Thomas Hungerford Holdich, R.E., K.C.M.G., 
K.C.LE., C.B., D.Sc. (Chairman of the Council). 

Sir Steyning William Edgerley, K.C.V.0., C.I.E. (Chairman 
of the Committee). 

Lord Ampthill, G.C.S.1., G.C.LE. 

Sir Arundel T. Arundel, K.C.S.I. 

Sir J. Athelstane Baines, C.S.I. 

Lieutenant-Colonel Sir David William Keith Barr, K.C.S.I. 

Sir Steuart Colvin Bayley, G.C.S.I., C.I.E. 

Lieutenant-Colonel Sir Charles Henry Bedford, LL.D., D.Sc., 
M.D., I.M.S. (retd.). 

Thomas Jewell Bennett, C.I.E. 

Sir M. M. Bhownaggree, K.C.I.E. 

Sir George Birdwood, K.C.I.E., C.S.I., M.D., LL.D. 

Sir Valentine Chirol. 

William Coldstream, B.A., I.C.8. (retd.). 

Sir Charles H. T. Crosthwaite, K.C.S.I. 

Laurence Currie, M.A., J.P. 

Earl Curzon of Kedleston, G.C.8.I., G.C.I.E., D.C.L. 

Right Hon. Sir Henry Mortimer Durand, G.C.M.G., K.C.S.I., 
K.C.LE. 

James Fairbairn Finlay, C.8.I., [.C.8. (retd.). 

Sir Frederic W. R. Fryer, K.C.S.1. 

Sir Krishna Govinda Gupta, K.C.S.I. 

Lord Harris, G.C.S.1., G.C.I.E. 

Sir Philip Perceval Hutchins, K.C.S.I. 

Lord Inchcape, G.C.M.G., K.C.S.I., K.C.1.E. 

Sir John Jardine, K.C.I.E., M.P. 

Sir James John Digges La Touche, K.C.S.I. 

Sir Frederic S. P. Lely, K.C.1.E., C.S.I. 

Colonel Sir Colin Campbell Scott - Moncrieff, K.C.S.I., 
K.C.M.G. 

R. A. Leslie Moore, I.C.S. (retd.). 

Sir Patrick Playfair, C.I.E. 

Sir John David Rees, K.C.I.E., M.V.O., M.P. 

Right Hon. Sir Joseph West Ridgeway, G.C.B., G.C.M.G., 
K.C.S.I. 

gir Charles Montgomery Rivaz, K.C.S.I. 

Field-Marshal Earl Roberts, V.C., K.6., K.P., G.C.B. O.M., 
G.C.S.I., G.C.I.E. 

Colonel Sir Richard Carnac Temple, Bart., C.I.E. 

Carmichael Thomas. 

Sir James Thomson, K.C.S.1., M.A. 

Alexander Falconer Wallace, 

Sir James Wilson, K.C.S.I. 

Colonel Charles Edward Yate, C.8.I., C.M.G., M.P. 

S. Digby, C.I.E. (Secretary). 


PROCEEDINGS OF THE SOCIETY. 


HOWARD LECTURES. 


SURFACE COMBUSTION. 
By Witt1am A. Bons, D.Sc., Ph.D., F.R.S., 


Professor of Chemical Technology at the Imperial 
College of Science and Technology, London. 


Lecture II.—Delivered March 23rd, 1914. 


Tat Bonecourt System OF INCANDESCENT 
SURFACE COMBUSTION. 


Last week I reviewed the circumstances and 
considerations which had convinced me of the 
possibility of realising, in practically applicable 
forms, and by means of common refractory 
materials, the basic conception of flameless 
incandescent surface combustion. To-night I 
propose to describe the experimental develop- 
ment of two new processes embgdying this 
principle. With your kind permission, however, 
I should like to preface my discourse with a 
short historical statement. 

It was in 1906, after the publication of the 
first instalment of my scientific researches in 
conjunction with R. V, Wheeler, that I decided 
to develop my ideas technically at the first 
favourable opportunity, and in the December 
of that year I made a provisional arrangement 
with Messrs. Wilsons and Mathiesons, Ltd., of 
Leeds, to co-operate with them on the matter. 
Before, however, we had proceeded very far, 
án unlooked-for intervention occurred in con- ` 
sequence of the appointment, in 1907, conjointly 
by the Institution of Gas Engineers and the 
University of Leeds, of a comimittee to investi- 
gate the efficiencies of gas-fires. And, inasmuch 
as I was a member of the committee and its 
work had necessarily to be carried out in my 
laboratories at Leeds University, it was repre- 
sented that it would be inadvisable for me at 
the same time to direct another investigation 
in collaboration with an outside firm, who were, 
in fact, themselves makers of gas-fires, In these 
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circumstances I undertook to suspend, for the 
time being, the further development of my ideas 
‘on surface combustion, from which undertaking 
I was not liberated until July, 1909. 

Shortly afterwards I resumed my interrupted 
co-operation with Messrs. Wilsons and 
Mathiesons, Ltd., at which juncture (October, 
1909) Mr. C. D. McCourt became associated 
with the enterprise; and, with his assistance, 
steps were at once taken to attack the problem 
systematically from the industrial standpoint at 
the Carlton Works, Armley, Leeds, where our 
experimental station was located during the 
` next three years. 


Fic, 5. 


On the resumption of the investigation, and 
before even any further experiments had been 
made, I deposited with a bank, on October 16th, 
1909, a signed statement in a sealed envelope, 
which was not opened until October 28rd, 1913, 
defining the nature of the problem, and my 
proposed solution of it, in the following terms :— 

“ To bring a combustible mixture of gas and 
air in suitable proportions into contact with 
the interstices of an incandescent porous solid 
of suitable composition and porosity in such a 
manner as to produce a flameless or as nearly 
as may be a flameless surface or interstitial 
combustion whereby the porous solid shall be 
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maintained in a continual 
descence.” ee 

How closely the subsequent realisation of 
the phenomenon, in the two processes which I 
propose to describe and illustrate to-night, 
has corresponded to this original definition of it, 
I must leave you to judge; but I wish to place 
the definition on record, as evidence of the 
precise position to which the scientific researches 
in the laboratory had led me before the actual 
industrial investigation had begun. 


state of incan- 
» 7 eae 


Tas New PROCESSES OF INCANDESCENT 
SURFACE COMBUSTION. 


The new system of incandescent surface 


_combustion, now known as the “ Bonecourt ” 


system, which was evolved at the works of 
Messrs. Wilsons and Mathiesons, Ltd., of Leeds, 
under my direction during the three following 
years, consisted principally of two processes, in 
which a homogeneous explosive mixture of gas 
and air, in the proper proportions for complete 
combustion (or with air in slight excess thereof), 
is caused to burn without flame in contact with 
a granular incandescent solid, whereby a large 
proportion of the potential energy of the gas is 
immediately converted into radiant form. 

The advantages claimed for the new system 
are : (1) the combustion is greatly accelerated by 
the incandescent surface, and, if so desired, may 
be concentrated just where the heat is required ; 
(2) the combustion is perfect with a minimum 
excess of air; (8) the attainment of very high 
temperatures is possible without the aid of 
elaborate heat recuperative and regenerative 
devices; and (4) owing to the large amount 
of radiant energy developed, transmission of 
heat from the seat of combustion to the object 
to be heated is very rapid, These advantages 
are (as I believe) so uniquely combined in the 
new system that the resultant heating effect 
is for many important purposes not only pre- 
eminently economical but also easy of control, 


DIAPHRAGM HEATING AND ITs APPLICATIONS. 


In the first process the homogeneous mixture 
of gas and air is allowed to flow under slight 
pressure through a porous diaphragm of refrac- 
tory material from a suitable feeding-chamber 
(see Fig. 5), and is caused to burn without 
flame at the surface of exit, which is thereby 
maintained in a state of red-hot incan- 
deseence. The diaphragm is composed of 
granules of firebrick, or other similar material, 
bound together into a coherent block by suitable 
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means ; the porosity of the diaphragm is graded 
to suit the particular kind of gas for which it 
is to be used. The diaphragm is mounted in a 
suitable casing, the space enclosed between 
the back of the casing and the diaphragm 
constituting a convenient feeding-chamber for 
the gaseous mixture which is introduced at 
the back. Such a mixture may be obtained in 
either of two ways, namely (1) by means of 
suitable connections through a Y-piece with 
separate supplies of low-pressure gas and air 
(2 or 3 inches W.G. is sufficient), or (2) by 
means of an “ injector ” arrangement connected 
with a supply of gas at a pressure of 1 to 2 lbs. 
per square inch; the gas in this case draws in 
its own air from the atmosphere in sufficient 
quantity for complete combustion, the propor- 
tions of gas and air being easily regulated by 
a simple device. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 803. 


Whilst the diaphragm is in operation before 


you I may point out some of the more striking 


features of the phenomenon which it presents. 
Firstly, the actual combustion is confined 
within a very thin layer—} to } inch only — 
immediately below the surface, and no heat is 
developed in any other part of the apparatus. 
Kindly observe that whilst the front of the 
diaphragm is intensely hot, the back of the 
apparatus is so cold that I can lay my hand 
on it. Se@ondly, the combustion of the gas, 
although confined within such narrow limits, 
is perfect, for when once the relative propor- 
tions of gas and air have been properly adjusted, 
no trace of unburnt gas escapes from the surface. 
Thirdly, the temperature at the surface of the 
diaphragm can be instantly varied at will by 
merely altering the rate of feeding of the 
gaseous mixture; there is practically no lag 


—— 4 


oe ee ee ee + 


Fic. 6.—DIAPHRAGM FOR BOILING SUGAR SOLUTIONS, ETO, 


We will now start up a diaphragm. Gas is 
first of all turned on and ignited as it issues at 
the surface ; air is then gradually added until a 
fully aérated mixture is obtained. The flame 
soon becomes non-luminous, and diminishes in 
size; a moment later it retreats on to the 
surface of the diaphragm, which at once assumes 
a bluish appearance ; soon, however, the granules 
at the surface attain an incipient red heat, 
producing a curious mottled effect; finally, the 
whole of the surface layer of granules becomes 
red-hot, and an accelerated “surface com- 
bustion ” comes into play, All signs of flame 
disappear, and there remains an intensely 
glowing surface throwing out a genial radiant 
heat which can be steadily maintained as long 
as required, 


in the temperature response, a circumstance 
of great importance in operations where a fine 
regulation of heat is required, Fourthly, a 
plane diaphragm such as this mayibe used in 
any position, 7.¢., at any desired angle between 
the horizontal and vertical planes, Fifthly, 
the diaphragm method is amenable to a variety 
of combustible gases; coal or coke-oven gas 
(either undiluted or admixed with water gas), 
natural gas, petrol-air gas, carburetted water 
gas, are all well suited in’cases where unimpeded 
radiation is required. Finally, the incandescence 
in no way depends upon the external atmosphere. 
When once the diaphragm has become incan- 
descent, and the proportions of air and gas 
supplied in the mixing-chamber at the back 
have been properly adjusted, the surface will 
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maintain its incandescence unimpaired, even 
in an atmosphere of carbon dioxide. 
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“I need hardly point out. to you the many 
obvious purposes, domestic and’ industrial, to 
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the work so that the radiant energy is directed 
downwards on to it. It has been claimed that 
the value of the recovered fat, which in the 
ordinary method of grilling drops into the fire 
and is consumed, has more than paid for the 
electricity used. With a diaphragm, similar 
advantages. can be secured with gas at a 
considerably less cost; for comparing gas of 
net calorific value 500 B.Th.Us. per cubic ft. 
at 2s. 6d. per 1,000 cubic ft. with electricity at 
dd. per unit, the initial cost of a given amount 
of energy is about fourteen times greater in the 
form of electricity than in the form of gas. 

' Turning now to the industrial field, I had 
the satisfaction of visiting not long ago a large 
confectionery factory where the diaphragms 
have been employed for more than a year for 
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which j‘‘ diaphragmfheating”’ may be applied. 
In the )domestic line the boiling of water, 
grilling, roasting, and toasting, are at once 
suggested|; and although the best existing 
types jof gas ‘fires are thoroughly hygienic 
and efficient, I think that the diaphragm may 
come in for the heating of apartments; at 
anyl rate experiments are being tried in that 
direction. i 

I havejrecently been told of a large restaurant 
in London where they are grilling by means of 
an electric: radiator fixed horizontally above 


the boiling and concentrating of sugar solutions. 
The solution is boiled in a copper pan over a 
13-in. diameter circular diaphragm (see Fig. 6) ; 
the supply of gaseous mixture is controlled by 
one lever which operates in a single movement 
the gas'and air cocks. The ignition is effected 
automatically by means of a small pilot light. 
Each boiler does 10 to 12 heats per diem, 
each lasting twenty minutes, and some of, the 
diaphragms have been in continuous daily use 
for about a year. I saw in the factory a battery 
of thirteen such boiling pans, all im-constant | 
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use, and was informed that the gas consump- 
tion was- not- more than half what it formerly 
used. to be. when the pans were heated over 
ordinary atmospheric flame burners. The secret 
.of this higher efficiency lies in the fact that 
gas flames are a very unsatisfactory means for 
boiling liquids in metallic vessels, owing to the 
non-conducting layer of relatively cool gas 
which forms between the flame and the under- 
surface of the pan; but with a diaphragm the 
large percentage of radiant heat-is quickly 
absorbed by the vessel and transferred to the 
liquid with high efficiency. 

Another interesting application of diaphragm 
‘heating, which we will now demonstrate to 
you, is for the evaporation and concentration of 
liquids by means of downward radiation from a 


sats 


diaphragm fixed horizontally above the surface 
of the liquid. By means of this diaphragm, so 
mounted that its-incandescent surface is directed 
downwards (Fig. 7), we will evaporate in this dish 
a-solution of sodium silicate (water glass), an 
operation which it would be extremely difficult 
to carry out by the-ordinary method of heating. 
the yessel over a flame. By this new process, 
however, only the topmost layers of the liquid 
are heated.; the radiant energy from the incan- 
descent diaphragm is instantly. transmitted to 
the surface of the liquid, where itis immediately 
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absorbed and utilised for its evaporation.. The 
sodium silicate separates out- as: a surface 
skin ; it is then dried by the radiant heat, and 
at intervals the crust of the dry salt may be 
skimmed off. - The advantages of such a method 
for the evaporation of liquids are obvious, 
but, of course, its commercial development is 
primarily a question not so much of the actual 
thermal economy but of the cost of a high- 
grade gaseous fuel as compared with coal. Thus 
with coal at 12s, per ton and coal gas at 1s. per 
1,000 cubic feet (which is obtainable in Bir- 
mingham and Sheffield), the prime cost of a 
given number of heat units is still about four 
and a half times as great in the form of gas 
than’ in the form of coal, although the greater 
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gas largely wipe out the difference in final cost. 
But in localities near. to the coal-fields, where 
coking-plants are established, coke-oven. gas 
should: be obtainable at a price which would 
make this particular use of the diaphragm- a . 
commercial proposition. _ a 


INCANDESCENT SURFACE COMBUSTION -IN A BED 
OF REFRACTORY GRANULAR MATERIAL. —_ 
The second process is applicable to.all kinds ~ > 
of gaseous or vaporised fuels; it consists ` 
essentially in injecting, through a suitable 
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‘orifice, at & speed greater than the velocity of 
‘back-firing, an explosive mixture of gas (or 
vapour) and air, in their combining proportions, 
‘into a bed of incandescent granular refractory 
‘material, which is disposed around -or in 
- proximity ‘to the body to be heated. 

I can perhaps best describe the process by 
the aid of two diagrams showing its applications 
to the heating of crucible and muffle furnaces. 
Fig. 8 shows the process as applied to a crucible 
furnace. The crucible is surrounded by a bed 
-of refractory incandescent granular material. 
‘The mixture of gas and air is injected at a high 
velocity through a narrow orifice in the base of 
‘the furnace, and as it impinges upon the in- 
“eandescent bed combustion is instantaneously 
‘completed without flame. 

The seat of this active surface combustion is 
in the lowest part of the bed; the burnt gases, 
rising through the upper layers, rapidly impart 
their heat to the bed, maintaining it in a high 
degree of incandescence. Fig. 9 shows a similar 
arrangement for the heating of a muffle furnace 
which needs no further explanation. 

It is obvious that this process is capable of 
adaptation to all kinds of furnace operations, 
as for example to the heating of crucibles, 
muffies, retorts, and to annealing and forging 
furnaces generally. Moreover, it is not essential 
that the bed of refractory material should be 
very deep ; indeed quite a shallow bed suffices 
to complete the combustion. Neither is it 
necessary that the bed shall be disposed around 
the vessel or chamber to be heated; for if con- 
tact with the burnt products is not objection- 
able, a shallow bed may be arranged within 
the heating-chamber itself; or the refractory 
material may be equally well packed into tubes, 
or the like, traversing the substance or medium 
to be heated. The last-named modification is, 
as we shall see in our next lecture, specially 
important in relation to steam-raising in multi- 
tubular boilers, 

To demonstrate the application of this 
process to furnace operations we will start up 
‘the small muffle furnace and: show you how, in 

-'a few minutes, it may be raised to white heat. 
We first of all turn on the gas and light it as it 
- issues from the hole in the cover of the furnace ; 
the air supply is then gradually opened until 
the flame strikes back through the granular 
material, in which the muffle is embedded, until 
it is arrested at the orifice in the base of the 
furnace through which the explosive mixture 
enters: The flame quickly raises the granules 
in- the neighbourhood of this orifice to a state 


JOURNAL Of THE ROYAL SOCIETY OF ARTS. 


“August 7, 1914. 


of incandescence, when “ surface combustion ” 
quickly supersedes the flame. As soon as the 
lower regions of the granular bed have become 
thoroughly incandescent, the rate at which the 
mixture is being fed may be materially increased, 


‘so that in a few minutes the whole of the bed 


becomesincandescent. The seat of the intensive ` 
“ surface combustion,” however, is still treated 


‘in the lower region only of the bed. We will let 


the furnace run for a few minutes until a white 
heat is attained in the muffle chamber. 

By means of this process much higher 
temperatures are attainable with a given gas 
than by the ordinary methods of flame com- 
bustion without a regenerative system, and, 
as a matter of fact, we have found that with 
any gas of high calorific intensity (such as coal 
gas, water gas, or natural gas) the upper prac- 
ticable temperature limit is determined by the 
refractoriness of the material composing the 
chamber to be heated (7.e., the muffle or crucible) 
rather than by the possibilities of the actual” 
combustion itself, When I tell you that ina 
crucible fired by coal gas on this system we 
have melted Seger-cone No. 39, which according 
to the latest determination of the German 
Reichsanstahlt melts at 1880° C. (8416° F.), 
and also that we can easily melt platinum, you 
will appreciate the possibilities of the method 
in regard to high temperatures with gas-fired 
furnaces. 

The maximum temperature obtainable, with- 
out ‘“‘ regenerative ” appliances, with any par- 
ticular gas will obviously depend upon the 
relative heat capacities of their products of 
combustion for a given heat development in 
the bed. In this connection it is of interest to 
compare the principal gaseous fuels available 
for industrial operations in the order of their 
calorific intensities, as given on page 807. 

Now, whilst with coal gas, coke-oven gas, or 
water gas, it should be easily possible, without 
regeneration, to obtain in a refracting granular 
bed temperatures of up to at least 2000° C. (or 
say 38630° F.), with a low-grade producer gas, 
such as Mond © gas, about 1500°C. (or say 
2780° F.) would probably be the approximate 
maximum without regeneration. But with 
some degree of heat recuperation, which in 
large furnaces is quite practicable, still higher 
temperatures would be attainable. 

Not only are very high temperatures obtainable 
by the process, but, what is equally important, 
the heating, within the maximum limits, with 
any kind of gas is very uniform, economical, 
and easily controlled. Indeed the temperature 
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THE COMBUSTION OF TYPICAL GASEOUS FUELS. 


Per Cubic Foot of Gas Burnt. Per 100 B.Th.Us. net developed on Combustion. 


i | 
Vol. of Vol. of Vol. of Relative 
Net : | Vol. of . Or | Vol of Heat 
B.Th. Us Raana | Products. mi Como ang Products. Capace: l 
(a a Sarre: in nae i | ce RS a 
Blue Water Gas . 290 2-290 | 2-82 0-79 1-14 | 0-97 0°98 
Coal or Coke-oven Gas . 500 4:656 5:36 0:93 1-13 t-08 1:00 
Producer Gas 140 1:166 2:00 0°84 1°50 , 1:48 1°38 
| 
Blast Furnace Gas . 0:716 | 1°58 0°72 1:72 | 1:58 1:52 
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for a given furnace fired by a gas of given 
uniform quality is chiefly determined by the 
amount of gas burnt per unit time in the bed, 
or, in other words, by the rate of heat develop- 
ment in the bed. 

In order to give you some idea of the thermal 
efficiency of the new process as compared with 
the ordinary methods of flame heating, I have 
drawn up in tabular form (see below) the results 
of a test on a “surface combustion” muffle 
furnace in which a muffle 93 inches long by 
54 inches wide by 3} inches high was maintained 
at temperatures between 815° and 1425° C. 
with coal gas of 540 B.Th.Us. (net) per cubic 
feet at N.T.P. 


consumptions recorded in the middle column 
are extremely economical in comparison with 
those required for ordinary heating by flame 
contact. Thus, for example, in a similar test 
with a muffle of the same size heated by flame 
contact in a furnace of modern design, the gas 
consumption to maintain the muffle at 1055° C. 
(which was the maximum temperature obtain- 
able) was 105 cubic feet per hour, whereas by 
interpolation from the above numbers the 
consumption on the “surface combustion ”’ 
furnace at the same temperature would have 
been about 48 cubic feet per hour only. Indeed 
the results of these and other similar tests 
carried out three years ago in Leeds, under my 


RESULTS OF THE TESTS WITH A MUFFLE FURNACE USING COAL GaAs OF NET CALORIFIC VALUE 
540 B.Ts.Us. PER Cusic Foot at 15° ©. AND 760 M.M. 
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Dimensions of Muffe, 94” x 54” X 34”. 


Temperature in middle of Muffe. 


Gas consumption to maintain temp. 
constant cub. ft. per hour at 15° C. 


Temperature of Products. 


Cent. Fahr. Cent. ‘ Fahr. 
815° 1499° 21:0 540° 1004° 
1004° 1840° 35°3 645° 11938° 
1205° 2201° i 58:0 870° 1598° 
1424° 2595° 79°0 1085° 1985° 
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The temperatures given in the first two 
columns are those recorded by a thermo- 
junction placed in the middle of the muffe. 
The temperature of the escaping products was 
also ascertained by means of a standard thermo- 
junction. I particularly want you to observe 
that the temperature of the products is in every 
case 300° to 350° C. lower than that of the 
muffle, and that even with a muffle temperature 
of 1424° C. there was no appearance of flame 
whatever at the top of the furnace. The gas 


supervision, upon medium-sized muffle furnaces 
proved that to maintain a given temperature 
between 800 and 1400° C. a properly constructed 
‘“ surface combustion” furnace would require 
between 70 and 40 per cent. only of the gas 
used in an ordinary flame-heated furnace of the 
same dimensions. The advantage in favour 
of “surface combustion” increases with the 
working temperature. z 
This conclusion was confirmed by independent 
trials carried out in New York shortly after my 
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lecture there in the autumn of 1911, in which 
a “surface combustion” muffle furnace- was 
pitted against the best American types of 
similar dimensions, with the result that to 
maintain a temperature of 1400° C. we prac- 
tically halved their gas consumption, whilst to 
maintain 800° C. our consumption was about 
O° 7 of theirs. 

In the case of large furnaces of the “muffle ” 
type, “regenerative ” arrangements may advan- 
tageously be added, with consequent greater 
heat economy ; by way of example, I will outline 
the design of a regenerative furnace (Fig. 10) for 
the heating of a muffle chamber 8 ft. x 3 ft. x 3 ft. 
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which was successfully fired by coal gas at our 
experimental station in Leeds in 1912, the air 
supply being pre-heated to a temperature of 
800° C., wholly at the expense of the sensible 
heat of the waste gases leaving the combustion 
bed. The mixture of coal gas and pre-heated 
air was fed in at the front end of the furnace, 
and caused to burn flamelessly in contact with a 
bed of incandescent granular material surround- 
ing the. muffle chamber A; the hot products 
of combustion leaving the bed were then led 
downwards throtgh a second granular bed 
disposed round a system of iron pipes through 
which the air supply was fed. By means of 
this simple device we were able to maintain the 
mufile at 1000° C. while the waste gases left the 
system at less than 200° C. 

I will next illustrate another type of furnace 
(Fig. 11) for high temperature operation, in 
which the heating is effected by means of two 
parallel granular beds running one along each 
side of the working space, which is therefore 
filled with the burnt gases. The latter are then 
led away through a flue vent at the back, down- 
wards under the floor of the working space, and 
from thence are discharged through another vent 
into the atmosphere. 

This type of furnace can also be combined 
with a simple heat recuperative system, and as 
an example of what can be done with such a 
combination, using a low-grade producer gas, I 
will reproduce the results of a trial run with a 
furnace (working space 3 ft. 1 in. x 3 ft. 2 ins., 
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Fig. 11. 
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x 1 ft. 6 ins.), fired by washed producer gas. 
(generated from anthracite) of average net. 
calorific value 189 B.Th.Us. per cubic foot at 
N.T.P., both gas and air supplies being “ re- 
generated,” at the expense of part of the sensible 
heat of the waste gases, . The furnace is illus- 
trated in Figs. 12 and 18.. 

The furnace having been started up, syste- 
matic observations of (a) rate of gas consumption, 


- Airlniet 


Gas Inlet 


Front Elevation — 
Fie. 12. 


(b) furnace temperature, and (c) temperatures of 
the hot air and hot gas leaving the regenerator 
tubes, as well as of the burnt product finally 
leaving the system,. were made at intervals 
throughout the day, until a temperature of 
1400° C., or thereabout, had been reached and 
maintained for a couple of hours, as follows :— 
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ducts finally. left the system at-a temperature 
1000° C. below that of the furnace.. 


ANALYSES OF THE PRODUCER Gas. 


10 a.m. Noon. 3 p.m. Mean. 

CO, 5 8 6° 4 As] 5:60 
CO- 22.6 23°3 25:0 23:60. 
ps 15°4° 15°7 15°4- 15.50 
CH, 1-4: 1-4 7 1°50 
O, 1:2 1:0 "2 1°15 
N, .. 53°6 52°2 "0 52°65 
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‘ANALYSES OF BURNT GASES LEAVING. FURNACE. 


"10 a.m. Noon. 3 p.m. Mean. 

CO, 16:4 16:7 17:0 © 16°70 
CO 0'3 0'2 0:2 0:23 
O,’ 2-0 2*4 2-0 2°18 

N, 81:3 80:7 80:8 81°94 


Anyone who understands furnace design and 


Temperature of 


Hour. T EE m : 
ot Gas. . Hot Air. Burnt Products. 
Cub. ft. per hour. | 7" C, C. C. C. 

9.85 a.m. 7360 800° / 105° 148° 172° 
10. O 7280 985° 129° 191° 206° 
11. O . 6720 1220° 184° 264° 283° 
12. O noon. 6280 13805° 281° 309° - 828° 
_ 1.30 p.m. . _ 4920 1365° 295° —. — - 
3.45 -5200 1410° 820° — 400° 
4920.. = 390° 


5.0 ` 


Analyses of (a) the producer gas and (b) the 
burnt products leaving the system were made at 
intervals, as under, from which it will be seen 
(1) that combustion was practically perfect with 
only a small exeess of air, and (2) that the pro- 


construction will appreciate the many difficulties 
which are necessarily encountered in applying 
a new and revolutionary idea of this sort to the 
firing of large industrial furnaces. Indeed, the 
new conditions are in many respects SO radically 
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different from the old that a new experience has 
to be built up. There is the primary difficulty, 
met with in all high temperature work, of 
finding suitable refractory materials to withstand 
the fierce combustion. Then there are problems 
connected with the proper feeding and dis- 
tribution. of the gaseous mixture, with the 
arrangement and dimensions of the combustion 
beds, and the contour of the furnace itself, all 


of which must be solved for each separate type 
Moreover, would-be . 


_ of industrial requirement. 
designers and users of “surface combustion ” 
furnaces must themselves have acquired an 
understanding -of what surface combustion 


really is before they can hope to realise fully — 


its great possibilities; and people whose 
experience has been built up on the old system 
of flame heating must be prepared to unlearn a 


Gas consumption |% 
=700 cub. ft. per hr. es 
at N.T.P. Zn N , 
>şlLead at 15 C. 
Cal: Val: of Gas |x 
= 559 B.T.US per fz 
cub. ft. nett. (27 


good deal and revise their notions. A new and 
sound principle wrongly applied may give no 
better (if as good) results as a familiar and yet 
inferior principle rightly applied; everything 
depends upon right application which knowledge 
and right understanding alone ensure. 
Nevertheless, judging from reports that reach 
~ me from time to time, substantial progress has 
been, and is being made in the direction of 
gas-fired, tilting crucible furnaces for brass 
and aluminium melting, annealing and forging 
furnaces, which, I am given to understand, are 
now running satisfactorily in industrial establish- 
ments on both Mond gas and town’s gas. 


THE MELTING OF EASILY FUSIBLE METALS AND 
ALLOYS. oo 

I now come to an interesting modification of 

the “ granular bed ” process, as applicable to the 

continuous melting of easily fusible metals such 

as lead or type metal, in which the granular 


“lheated to 372°C. 
pn = 1176 lbs per hr 
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material is packed into tubes, or the like, 
traversing the medium to be heated. The ex- 
periments which I am about to describe to you 
refer to lead-melting and were`carried out some 
time ago in Leeds under my direction, and as 
the method is, in principle, the same as that 
employed in the “ Bonecourt”’ boiler, they will 
form an appropriate conclusion to this evening’s 
lecture. l 

The diagram (Fig. 14) represents an iron tank, 
efficiently lagged and filled up to the top with 
molten lead at a temperature some 50° C., or 
thereabouts, above its melting-point. In the 
molten bath is fixed a vertical iron tube, 3 ft. 
long and 8 ins. in internal diameter, packed 
with suitable granular refractory material. At 
the bottom of this tube there is a tightly fitting 
cylindrical plug of refractory material, bored 
axially with a circular ł-inch passage for the 
admission of the explosive mixture of gas and 
air, which is caused to burn flamelessly as 
it impinges upon the incandescent granular 
material immediately above the plug; the burnt 
products pass upwards through the remainder 
of the packing, quickly imparting their residual 
heat to the bath, and finally make their exit 
through the open end of the tube at a tempera- 
ture about 130° C. only above that of the metal 
in the bath. . 

There are suitable arrangements for the intro- 
duction of the explosive mixture of gas and air 
which is to be burned in the tube; solid lead is 
fed continuously into the tank, and the molten 
metal is allowed to run over through the spout 
indicated in the diagram. - 

The actual working of the apparatus will be 
understood from the following results of a trial 
run :— . 

LEAD-MELTING TEST. 


Cent. Fahr. 

Temperature of metal charged 159° 60° 

Temperature of metal tapped 872° 702° 
Temperature of gases- leaving 

apparatus. . . 500° 932° 


Lead melted per hour = 1176 lbs. 
Gas burnt per hour = 100 cubic ft. at N.T.P. 
- Net calorific value of gas = 559 B.Th.Us. per 
cubic ft. at N.T.P. 


Heat required to raise 1176.) _ . 

Ibs. of lead from 15° C. $ 7 aes ve = a 7 
to 872° C. ee .Th.Us. 
38 , 420 
Ratio —__- = 0°68 

S Pe 0 e 
Actual “ efficiency ” of the - Í o 
operation, . considering | = about 80 per cent. 


. of that theoreti- 


that the bath was main- . 
cally possible.” . 


’. tained at 372° C, 
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: “The conditions of the test. were so arranged 
that the mean temperature of the molten metal 
in the apparatus (as ascertained by a thermo- 
junction) was 872° O. throughout. the test. 
Lead ingots, each weighing about 30 lbs., were 
added at intervals of 13 minutes; the molten 
metal displaced was simultaneously run off 
into moulds. Great care was: taken to keep 
the bath thoroughly molten and at a tempera- 
ture within a few degrees of the mean value. 
Burning gas of net calorific value 559 B.Th.Us. 
per cubic foot, at the rate of 100 cubic feet per 
hour, it was found possible to raise the tem- 
perature of 1176 lbs. of lead per hour from 
15° to 372° C., the temperature of the products 
of combustion leaving the tube keeping constant 
at 500° C., or only 128° above the temperature 
of the molten metal. From the latest deter- 
mination by Spring of the specific heat of lead 
at temperatures up to and above its melting- 
point, and adopting the usually accepted value 
for the latent heat of fusion of lead, I calculate 
that the heat required to raise the temperature 
of 1 |b. of lead from 15° C. to 372° C. (including 
melting) is 32°67 B.Th.Us. Therefore the heat 
transmitted to the lead per hour during the 
experiment was 1176 x 82:67 =38,420 B.Th.Us., 
whereas the net calorific value of the gas 
burnt per hour was 55,900 B.Th.Us., the ratio 
38,420 

55,900 — oe 
net heat of combustion of the gas is based on 
the assumption that the products of combus- 
tion (less steam) are cooled down to 15° C., 
whereas in the experiment the temperature of 
the molten metal was 372°C., it follows that 
the high ratio of 0°686 does not do full justice 
to the merits of the system. Under “ideal” 
conditions, the temperature of the gases leaving 
the combustion tube could not have been 
reduced to below 872° C.; it was “actually 
reduced to within 180° of this “ideal” limit. 
Taking these circumstances into consideration, 
I calculate that the “efficiency” of the melting 
operation was practically 80 per cent. of that 
theoretically possible. 


Inasmuch, however, as the 


THE WORK OF THE BRITISH COTTON 
GROWING ASSOCIATION.* 

The British Cotton Growing Association was 
formed in 1902 with the object of. establishing 
and extending the growth of cotton in the 
British Empire, and to relieve as far as possible 


* Abstract of a paper read by J. Arthur Hutton, Chairman 
of the Association, at the Third International Congress of 
Tropical Agriculture, London, 1914. 
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the dangerous position of the Lancashire cotton 


industry, owing to the fact that it was depen- 


dent on the United States for the bulk of its 
supplies of the raw material. The Association 
was originally constituted in June, 1902, as a 
voluntary body with a guarantee fund of 
which was subsequently increased to 
£100,000. In August, 1904, it was recon- 
stituted on a permanent basis as a company 
with a Royal Charter, the capital being 
£500,000. Sir Alfred. Jones, K.C.M.G., was 
the first president, and on his death Lord Derby 
took his place. l 
It was stipulated that no dividends should be 
paid for seven years, and the work is still ċon- 
ducted on a semi-philanthropic basis. The 
Association is representative of capital and 
labour, and of. all the various branches of the 
cotton trade and the allied industries. It 
works in hearty co-operation with the Govern- 
ment and the Colonial authorities, and 


conferences are held periodically at the Colonial 


Office under the chairmanship of the Under- 
Secretary of State. The Association 4s also 
in constant communication with the Colonial 
authorities on all the various questions 
connected with cotton-growing, and is able to 
offer valuable and disinterested advice. The 
Association receives a grant of £10,000 per 
annum from Imperial Funds to be spent upon 
experimental work. 

The work consisted originally of inquiries 
into the possibilities of the various Colonies, 
and a number of experts were sent out to 
Practical ex- 
periments were also carried out in many 
Colonies. The Association now concentrates its 
work on those parts of the Empire which offer 
the best possibilities of large results in the 
immediate future, as follows :— 

1. India; 

2. Uganda and Nyassaland ; 

3. West Africa; 

4. The Anglo-Egyptian Sudan ; 
5. The West Indies. 

India.—The Association actually spent over 
£3,000 in India, viz., half of the cost of. some 
practical experiments with tree or perennial 
cotton, which unfortunately were not success- 
ful. Its principal work as far as India is con- 
cerned now consists of reporting on samples 
and advising on technical points in connection 
with cotton; but in 1904 representations were 
made to the Government of India which have 
led to important results. The principal steps 
then recommended by the Association. were as 
follows :— 

(a) The establishment of farms for experi- 
mental work and raising supplies of pure seed. 

. (b) The strengthening of the Agricultural 
Department and the establishment of special 
branches for dealing with cotton. 

(c) The organisation of agricultural banks. 


(d) A-:botanical and commercial survey of 
the indigenous varieties‘in the various districts. 

‘The Association subsequently offered to estab- 
lish buying and ginning stations in ‘Sind in co- 
operation with the Government, but this offer 
was not accepted. 

West Indies —The Association has made 
several grants to the West Indies for payment 
of experts, erection of machinery, etc., and 
works in co-operation with the Imperial De- 
partment of Agriculture. It superintends the 
sale. of cotton, and also financés and insures 
shipments, and the planter who consigns his 
cotton to the Association can depend on obtain- 
ing the best possible price. Sea Island cotton 
of the very highest ‘class is grown, and the crop 
amounts. to- about 6,000 bales per ‘annum, mnie? 
4s ‘all that is required at present. 

West Africa.—As there were no cotton 
experts on the staffs of the Agricultural De- 
partments, the Association originally carried on 
the scientific as well as the commercial work, 
and its experiments with exotic seed were very 
successful.. The scientific work is now carried 
on by the Governments, and the Association 
purchases the cotton from the natives with the 
co-operation of the merchants. The Associa- 
tion has also erected large baling and ginning 
factories in various parts of Africa. Cotton- 
growing in West Africa is carried on solely as 
a native industry, and the Association en- 
déavours to get into as closé touch as possible 
with the preducer, and so to ensure that he.re- 
ceives the highest possible price. The Associa- 
tion has absolute control over the supply of 
seed for sowing, and in consequence of selection 
by it Lagos cotton is to-day the most regular 
and even in quality of any cotton produced in 
any part of the world: West African cotton can, 
however, be improved, as it is rather short and 
rough, and gives only about 27 per cent. of 
lint, but it is remarkably strong. It would be 
an advantage if a variety could be established 
of a rather longer, whiter and silkier character, 
which would give at least 30 per cent. of 
lint. 

The great difficulty in West. Africa was trans- 
port, and largely in consequence of representa- 
tions from the Association the Lagos Railway 
was extended to the Niger, and a line con- 
structed from Baro to Kano. 

The experiments in Gambia and Sierra 
Leone were given up, and only poor results were 
obtained in the Gold Coast Colony.. The best 
results have been obtained in Nigeria, where the 
crop amounts to 16,000 bales per annum. The 
cotton is worth about id. to $d. per Ib. 
more than Middling American. The Associa- 
tion has established a standard bale of 400 Ibs. 
and its ginning and baling factories are prob- 
ably the best equipped saw-ginning factories 
in the world. l 

' Uganda.—Better results have been obtained 
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in Uganda than in any other Colony, but the 
Agsociation las no branches there, and works 
through its agents, the British East Africa 
Corporation. Various varieties of seed were 
indiscriminately distributed, and the cotton was 
much mixed and also liable to stains. There 
was no properly equipped Agricultural Depart- 
ment, and in consequence of representations 
from the Association, experts were uppointed, 


-and the quality was much improved. The 


Association assists in financing and selling the 
crop, and also supplies machinery, etc., on 
easy terms of payment. It is constantly in 
communication with the Colonial Office with 
reference to various points in connection with 
cotton, such as transport facilities, cotton 
rules, varieties of cotton, buying prices, ete. 

The production in Uganda has increased from 
500 bales. in 1906- to 29,000 bales in 1912. In 
1913, owing to a misunderstanding about the 
issue of seed, the crop was only 26,000 bales. 
The quality is rather better than Texas, and 
fetches from 4d. to 14d. per lb. over Middling 
American. 

Cotton-growing' in Uganda also is solely a 
native industry, and ‘there are no plantations 
owned and managed by Europeans. 

Nyassaland.—The cotton industry in Nyassa- 
land commenced on plantations belonging to 
Europeans, . who. received large financial as- 
sistance from the Association. Transport, 
difficulties were very serious, and the Associa-. 
tion and its friends assisted in raising the 
necessary capital for the railway from the Zam- 
besi to Port Herald. In 1910 the Association 
established: its .own branches, and since then 
cotton-growing as a native industry has rapidly 
advanced. The crop in 1912 amounted to 6,800 
bales. The cotton, though not long in staple, 
is very fine and silky, and is worth from ld. 
to 2td. per lb. over Middling American. 
Nyassaland seed has given good results in other 
Colonies. 

The Association also” co-dperates with the 
North Charterland Exploration Company in 
endeavouring to establish cotton-growing -in 
North-Eastern Rhodesia. 

Anglo-Egyptian Sudan.—In 1912 a deputa- 
tion from the Association visited the Anglo- 
Egyptian ‘Sudan and reported most favourably 
on the possibilities of that country, and par- 
ticularly with reference to the Gezira Plain, — 
which in their opinion offered ‘‘one of the 
finest cotton propositions in the world.” In their 
report they stated that there seemed, to be na 
reason why -in the next few years there should 
not be raised annually 50,000 bales or more of 
really high-class Egyptian cotton, with the 
prospect of the production increasing to 
250,000 bales within ten to fifteen years, and 
with further possibilities later on of a poe 
tion of 1,000,000 -bales or more. 

The Government experiments at Tayiba v were 
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eminently successful, and the Association 
organised a deputation to Mr. Asquith on 
January 23rd, 1913, when it was urged that the 
Imperial Government should guarantee the 
interest on a loan of £3,000,000 for the construc- 
tion of irrigation and other works. The 
Government promptly agreed to the Associa- 
tion’s request. Lord Kitchener is taking the 
deepest interest in the question. 

Conclusion.—The Association has spent 
£170,000 on inquiries and experimental work, 
it has aroused the interest of the whole 
Empire in the possibilities of cotton-growing, 
and it has started one of the greatest Imperial 
movements of modern times, which will go on 
for ever. In 1903 the production of cotton in 
new fields in the Empire amounted to only 
1,900 bales, worth £29,000. In 1914, 76,800 
bales were produced, worth £1,170,100. Since 
the commencement of the Association’s work in 
1902, 360,640 bales have been grown to the value 
of £5,195,100. As far as is compatible with 
the objects for which the Association was 
formed, the work is run on business lines, as 
it is essential that it should pay its way. It 
would be a misfortune for the Empire if the 
Association had to suspend or curtail the work 
in any way. 

The business has grown very rapidly, and in 
1913, 46,466 bales, worth £661,277, passed 
through the hands of the Association, and at 
one time over £250,000 was advanced against 
cotton crops, machinery, etc. The Association 
assists planters and others by financing, insur- 
ing and selling cotton and seed, and supplies 
machinery, etc., on easy terms of repayment. 
The Association also assists Agricultural De- 
partments by reporting and advising on 
samples of new growths, and constantly gives 
advice to planters and others on various 
matters connected with cotton-growing. In 


1913, 62,113 letters were received and dispatched- 
—an average of 207 per working day. There 


is a large and efficient staff in Manchester and 
Africa, and the work, though run on semi- 
` philanthropic lines, is organised on a: sound 
commercial basis. 

The Association has also assisted j in the forma- 
tion of other cotton-growing and buying com- 
panies, and together with its own capital of 
£500,000 the total amount raised for cotton- 
growing under its auspices amounts to 
£1,125,000. The work, however, continues to 
grow rapidly, and the provision of large sums 
of additional capital is a very pressing one. 

The Association owes great thanks to the 
assistance received from the Government, no 
matter which party was in power, and also to 
the officials both at the Colonial Office and in 
the Colonies, and more particularly to Mr. 
Harcourt and Lord Emmott. It has also re- 
ceived valuable aid and advice from Professor 
Dunstan of the Impérial Institute, 
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THE QUALITIES IN CACAO DESIRED 
BY MANUFACTURERS.* 

It is by no means easy to make a definite 
statement which is generally applicable, because 
the various manufacturers look for different 
qualities, and cacaos from certain districts are 
prized for special purposes. There is, further, 
some danger in describing a desirable appear- 
ance, for it is not the appearance that is 
wanted, but the qualities that are associated 
with it. . 

In general, we believe that if the planter only 
allows ripe pods to be gathered, ferments for. 
a reasonable period, cures with care, and keeps 
dry, the beans will have the right appearance, 
and that he will be producing the best that the 
types of tree on his plantation will produce. 
It is evident from this statement that the value 
of claying and dancing is called in question. 

We understand that unfermented cacao finds 
purchasers, but fermented cacao always obtains 
the higher price; unfermented beans are more 
difficult to shell, and they produce an inferior 
cocoa. Partially fermented beans suffer from 
the same defects. With over-fermented beans 
the shell may become so loose as to be fractured 
in carriage and handling. This opens the way 
for attack by grubs and moulds. This danger 
may also be incurred: (1) with over-ripe beans, 
in which the germ penetrates the shell; (2) by 
washing, which leaves the shell tender; and 
(3) by lack of care in curing. 

Cacao may be spoilt by not observing con- 
ditions of cleanliness during fermentation, or by 
exposing to bad odours. On curing, these de- 
fects may be hidden, only to be revealed again 
on roasting, when the objectionable ‘hammy >” 
or other flavour is developed. 

Other objectionable features are the presence 
of twig-like pieces of dried pulp and placenta, 
and of small flat beans. 

Criollo cacao obtains a higher price than 
Forastero or Calabacillo, because, while it is 
the rarest, it is a valuable ingredient of good 
chocolate. Large beans are preferred because 
they have @ lower percentage of shell than small 
beans. 

Probably the most highly appreciated quality 
is constancy or reliability of quality, A.cacao 
which varies from bag to bag, or from time to 
time, will get little appreciation. Under ideal 
conditions, standard qualities would be put on 
the market—Criollo, Forastero, Calabacillo 
would be fermented separately, and the beans 
graded according to size. Such a procedure 
would only be practicable where the cacao from 
Several plantations was taken to a central fer- 
mentary. At the present time we are far from 
this. Indeed, instéad of a careful grading of 
good qualities, there is in practice a mixing of 


* Abstract of a paper read by H. P. Booth and A. wW. 
Knapp, of Messrs. Cadbury Bros., Ltd., at the Third Inter- 
national Congress of Tropical Agriculture, London, 1914. 
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good and bad. Thus cacao merchants buy 
cacao which they know to be diseased ‘or un- 
fermented and deliberately mix it with good 
cacao. Such an action may not seriously affect 
the price of that particular lot, but it affects 
detrimentally the reputation of the cacao: from 
that district, and the manufacturer regards 
that cacao as less desirable. 

It is to be regretted that in some eeplaces cacao 
is still taken to the steamer in surf-boats. Well- 
prepared cacao thus becomes wet with sea- -w ater, 
and may later be ar by ; mould. 


$ 


EM PIRE NOTES. 


Healthier Tropics : A Chamberlain Tribute. — 
When the late Mr, Joseph Chamberlain was 
Colonial Secretary he instituted the School of 


Tropical Medicine, an Institution to whose useful- 


and beneficent labours attention has on more than 
one occasion been called in the columns of this 
Journal. The views which led to the establishment 
of that school were expressed by the late statesman 
in an address delivered about fifteen years ago, 
when he said, “The man who shall make the 
tropics liveable for white men, who shall reduce 
the risk of disease. to something like an ordinary 


average, will do more for the world and. more for 


the British Empire, than ‘he who adds. a new. 
province to the wide dominions of the Queen.. All 
those who co-operate in securing this result, 
whether by their personal service or by some 
pecuniary sacrifice, will be entitled to share the 
honour and to add their names to the golden record 
of the benefactors of mankind.” In that“ record” 
- the names of Mr. Joseph Chamberlain and his son, 
Mr. Austen Chamberlain, who has followed so well 
in the steps of his honoured father, will have a 
distinguished place. At the inaugural banquet of 
the school, the sum of £15,000 was raised, and a 
further £10,000 at a second banquet, to which 
amount, by the efforts, mainly, of Mr. Austen 
Chamberlain, other, sums have been added, by. 
which the Institution has been equipped, and has 
been enabled to furnish 700 doctors for the Colonial 
medical service, The present Colonial Secretary,. 
Mr. Lewis. Harcòurt, speaking on the occasion of 
the unveiling, in June last, of bronze portrait-reliefs, 
of the two Chamberlains in the Seamen’s Hospital, 
Albert Docks, said, “ Experimental work was done 
in the school laboratories, and the students had 


spread themselves over half the habitable globe in 


pursuit of further knowledge. Malaria, sleeping 
sickness, guinea worm, sprue, dysentery, and 
ankylostomiasis had each in their turn been 
subjects of their inquiries. The west coast of 


Africa, once regarded as a death-trap, would soon 


be looked upon as a sanatorium. During the period 
to which he had referred,.the death-rate among 


British officials had -been reduced from twenty- 


eight per thousand to eight per thousand, ard the 
invaliding rate from sixty-two to twenty-eight,” 
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Imperial Investments.—In the Empire number. 
of the Financier just issued, some valuable and 
interesting particulars are given concerning British, 
investments in foreign countries, and in the 
British self-governing Dominions, Crown Colonies: 
and Dependencies, and some useful deductions are 
drawn, showing the advantage accruing to our own. 
people at home as well to our kith and kin over- 
seas, from the export of capital. The figures. 
given are those furnished by Sir George. Paish, in 
his recent calculation of the magnitude of British 
investments abroad, which amount to the grand 
total of £3,700,000,000, of -which £1, 779,995,000 
is employed within the Empiré for purposes: of 
government, railway construction, industrial. 
developments, municipal loans, and for the 
financing of enterprises which are opening up its 
great resources of mine, forest and field. The writer: 
justly affirms that “ there i is no Colonial State but 
recognises that cheap borrowing facilities constitute 
one of the most valuable assets of the Imperial 
connection,” an asset, however, the value of which 
some of our oversea friends occasionally fail to recog- 
nise. The advantage, however, is mutual, as the 
export of capital, which is almost entirely in the 
form of products of our home manufactures and. 
commercial industries, and which stimulates the 
primary industries of the Dominions, yields the 
twofold result of enlarging our trade and providing 
the home market, to the profit of the overseas 
exporter, with “food for our- people and raw 
materials for our industries.” The trend of in- 
vestment, it is shown, is also in the right direction, 
as increasing capital is seeking employment within 
the Empire. Last year, for the first time in our 
financial history, the total amount furnished to. 


aid the development of our oversea possessions. 


exceeded that supplied to all foreign countries, 
the figures being nearly £99,000,000 as against 
£98,000,000. The following are the amounts given 
in the table of investments : Canada and Newfound- 
land, £514,870,000; India and Ceylon, £378,776,000 ; 
South Africa, £370,192,000; Australia, 332,112,000; 
New Zealand, £84,334,000; West Africa, £37,305,000; 
Straits Settlements, £27, 293,000; British North 
Borneo, £5,820,000 ; Hong-Kong, £3,104,000; 
other colonies, £26, 189 000. Total, £1,779,995,000, 
In estimating the value of the securities given for 
a very large proportion of this immense sum, 

especially in the way of Government, municipal, 

and railway construction loans, it is well to 
remember that these loans have been used for 
productive purposes, which in many cases possess 
a value many times more than the amount originally 
borrowed. 


A Useful Imperial Interchange. —During the past 
month a large number of medical men, school 
teachers, business men, and representatives of the 
military forces of the Dominions have visited the 
Motherland on special missions of inquiry and 
interest, while, on the othér hand, many of our 
leading people are. -visiting ihe, Dominions, The- 
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medical men from overseas have been attending 
the meetings of.the British Medical Association at 
Aberdeen and the Fifth Annual Clinical Congress of 
North America, which has just held its meetings in 
London, At the latter, there were, of course, Many. 
surgeons, some of them of international eminence, 
from the United States. 
teachers have been attending the -educational 
conference of the League of Empire, and others, 
to the number of nearly 200, have come in connec- 
tion with the ‘“‘ Hands Across the Seas ” movement, 
under the direction of Mr. F. Ney. Of the 
representatives of the military forces of the 
Dominions, contingents from Canada, Australia, 
New Zealand and South Africa came to take part 
in the shooting contests at Bisley, while a party 
of Australian cadets, following a recent visit of 
Canadian cadets, have’ been touring the country. 
Return visits are being paid to Canada this season 
by a party of English teachers connected with the 
National Teachers’ Union, forty of whom left on 
July 23rd, under the direction of Mr. W. F. 
Goldstone, M.P., and by a company of cadets, 
selected by Field-Marshal Earl Roberts, who 
left on July 24th, to visit the military camps 
in Ontario and Quebec. Interchanges of this 
character may prove of the utmost value, not 
only to those who take part in them but to 
the Empire, as they will tend to unite in a bond 
of common interest the professions each visiting 
section may represent. In this connection it is 
satisfactory to notice that the London Education 
Committee has decided upon a scheme by which 
certain London and Canadian teachers will be 
interchanged. The preliminary experiment is only 
to apply to fourteen unmarried female teachers for 
one year, who will, in each locality to which they are 
appointed, be paid at the current rate of wages in 
operation in that locality. Another interesting 
and important development which may arise from 
this methed of interchange is the granting of an 
“ Empire certificate,” which would enable a teacher 
to. be employed in the public schools in either 


country without further examination. A move-.. 


ment of a somewhat similar character has already 


been started in the interests of the medical. 


profession, which has resulted in the removal, to.a 
great extent, of the irritating and unreasonable 
disabilities which have hitherto applied to that 
profession, These are practical steps in the direc- 


tion of Imperial unity, the value of which it will 


be difficult to overestimate. 


` University Expansion in Canada.—The remark-- 


able development in the-university situation in 
Canada during the last two or three years, to which 
sympathetic attention has been called in these 
columns, forms the subject of an article by Mr. 
W. A. Craick, in Canada of this month. “Not 
only have several new institutions been planned on 
broad and far-reaching lines,” says the writer, 
“but the older universities have been taking 


progressive steps towards providing better accom- 


modation. for their students and increasing their 
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endowments to more satisfactory proportions.’’ 
There are nineteen universities in the Dominion 


—seven in the Maritime Provinces of Nova Scotia 


and New Brunswick, eight in the Eastern Provinces 
of Quebec and Ontario, and four in the Western 
Provinces beyond the great lakes. The seven 
universities in the Maritime Provinces are, in the 
judgment of Mr. Craick, small and comparatively 
unimportant. The eastern group of eight contains 
the two largest and most representative Canadian 
universities—the University of Toronto and McGill 
These, with Queen’s 
University at Kingston, Ontario, which was for- 
merly a- Presbyterian institution but is now 
unsectarian, are the most important.in the 
Dominion. The four western universities are in 
the Provinces of Manitoba, Saskatchewan, Alberta, 
and British Columbia. These are State-endowed 
and State-controlled, and are, in consequence, purely 
non-sectarian institutions, and are open to all the 
people. Most of the Maritime and Eastern Pro- 
vincial universities are denominational. Thus, the 
University of King’s College at Windsor, Nova 
Scotia, the oldest in Canada, belongs to the 
Anglican Church, The Anglicans also control the 
University at Lennoxville, Quebec. The Roman 
Catholics control the Universities of St. Francis 
Xavier at Antigonish, Nova Scotia, and St. Joseph’s 
College, Mernramcook, in New Brunswick, the 
Ottawa University, and Laval, with branches at. 
Montreal and Quebec. The Methodists control: 
the University of Mount Allison at Sackville, New 
Brunswick, and the Baptists Acadia at Wolfville, 
Nova Scotia, and McMaster at Toronto. “ There 
is necessarily,” says Mr, Craick, ‘‘ great diversity 
in the constitution, equipment and curricula of the 
nineteen universities. ‘They vary much in size, in 
methods and in the number of their faculties. 
Yet there is not one which is not giving evidence. 


. of great vitality and a marked desire to improve its. 


equipment. Naturally, the new universities of the. 
West may be expected to show considerable growth. 
Much, too, may be looked for in the big universities. 
of Ontario and Quebec, but the same spirit of pro. 
gress is noticeable in the Maritime Provinces.” 
He considers, however, that the Western universities, 
which have started “with a clean sheet ” and have. 
had the experience of all the world to draw upon, 
possess a breadth of outlook, and a promise of 
expansion, considerably in advance of anything” 
that is at present-possible in the East, “ The 
West,” he says, “is building according to plans. 
that cannot be outgrown in hundreds of years.” 


The Australian Federal Parliament Houses.—The. 
conditions governing the submission of plans for: 
the construction of the Parliament Houses to be: 
erected at Canberra, the federal capital of Australia,. 
have been decided upon, so that forms and pro- 
grammes can now be obtained at all Public 
Works Departments in Australia, New Zealand 
and South Africa, at a number of British Embassies, 
and at the High Commissioner’s office, 72, Victoria. 


- Street, Westminster, S.W. No adjudicator, adviser, - 
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-or employee of the Commonwealth isto compete 
or assist in the competition. The designs, con- 
ditions of which are set out in detail, are to be 
delivered in London or to the Director of Designs 
and Construction in’ Melbourne, on or before 
March 31st, 1915. The jury comsists of Mr. Geo. 
T. Poole, Australia; Sir T. T. Burnett, London ; 
Herr Otte Wagner, Vienna; Mons. Victor Laloux, 
Paris, and Mr. I. H. Sullivan, Chicago. The de- 
cision of the jury will be final, and will be announced 
in Melbourne within three months of the date of the 
receipt of the designs, or as soon after as possible. 
The first prize is £2,000; second, £1,500; third, 
£1,000; fourth, £500; and there are four other prizes 
of £250 each. The successful competitor will be 
employed for the initial part of the building, and 
it is the intention of the Government to employ 
him also.for the subsequent stages of the ultimate 
building. If the employment includes ‘personal 
gupervision, the successful architect will be re- 
munerated according to the schedule of the Royal 
Institute of British Architects. If personal super- 
vision is not included, the remuneration will be 
3 per cent. on the cost of the actual work under- 
taken. The ultimate cost is to be considered 
‘within the sum of £1,000,000, but provision is to 
be made in designing to allow for an initial housing, 
as an integral constructional feature of the com- 
pleted building. The cost ‘of the first necessary 
portion should not exceed £250,000. 


© Railway Development in British Guiana.—The 
Committee in British Guiana, which was appointed 
to consider the best means of developing the 
resources of that -Colony, has unanimously 
recommended the construction of a railway into 
the interior, such railway -to: be so laid out as to 
be capable of being linked up with a railway in 
Brazil. To give effect to this proposal, combined 
with a colonisation and development scheme, the 
sum of £2,000,000 would-be required, to obtain 
which the Home authorities have been approached 
on the subject of raising a loan. Mr, Harcourt, 
Secretary of State for the Colonies, in a despatch 
to Sir Walter Egerton, Governor of British Guiana, 
says, in effect, that any scheme which showed a 
‘gatisfactory prospect of the expenditure being 
yecouped within a reasonable period would: 
deserve and receive ‘his most earnest and sympa- 
thetic consideration, but, in his opinion, the 
scheme submitted does not satisfy these economic 
principles. He thinks, therefore, that it would be 
useless to ask Parliament to consider it. This 
answer, though in the nature of a refusal, is 
considered to be sufficiently sympathetic to en- 
courage the Committee to persevere with their 
appeal for a definite loan, on the security of the 
revenues of the Colony, which may fulfil .the 
necessary economic conditions. This feeling is 
emphasised by the news that gold has been dis- 
covered between the head of the River Takutu 
and- the Tucurutu Mountains—which is in the 
hinterland of the Colony towards the, Brazilian 
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frontier, : At present access to this district is very 
difficult, the best means probably of reaching it 
being by steamer up the Amazon to Manaos, and 
thence to Boavista, which is only about sixty 
miles from the spot. If, however, the proposed 
railway could be constructed it would do much 
to develop many fertile areas, which are now 
practically dormant, as they are inaccessible from 
the coast. 


GENERAL NOTES. 


CROPS IN THE U.S.A.—Dr. Henry Clews, in his 
Weekly Financial Review, givesasatisfactory account 
of the crops in the United States. The fruit crop is 
good in almost all sections, and the corn crop is 
progressing satisfactorily under favourable condi- 
tions, in spite of the absence of warm weather. 
Current estimates are for a crop of 2,900,000,000 
bushels, which would be the largest crop on 
record except that of 1912, which amounted to 
8,124,000,000. The only important crop not doing 
really well is cotton, the condition of which was 
reported at 79°6 against 81:8 last year, but the 
acreage is large, 36,900,000, having been exceeded 
but once, last year, and the latest advices say the 
crop is now growing well. Allowing for the usual 
deterioration in July and August, there was still 
time for more than average crops of both cotton 
and corn, and the agricultural outlook as a whole 
is one that affords the soundest available basis for 
encouragement. One good authority estimates 
that the agricultural products this year, including 
animals, will probably reach 11 or 12 billion 
dollars, compared with 10 billions last year. 


THE CAMPHOR INDUSTRY IN Japan.—The Cdm- 
phór Monopoly of the Department of Finance in 
Japan has been conducting experiments with the 
view to producing camphor of commercial value 
from leaves and branches of ‘the camphor tree. 
Experiments have been carried on for some timè, 
but on too small a séale to ascértain the com- 
mércial possibilities of the process. Ah experi- 
mental station has been established in Fukuoka 
Prefecture, in a camphor forest on Mount Tempai. 
This forest has an aréa of 354 acres, and contains 
58,000 trees planted in 1908. The young leaves of 
the camphor tree are distilled, and the distillate is 
then analysed to obtain thé percentage of camphor 
of 2,000 gallons of distillate a day. Four hundred 
pounds of leaves are required to produce 317 gallons 
of distillate; four distillations are made every day, 
and the distillate is examined every three hours to 
obtain the percentage of camphor, The residue is 
then used for fuel, Distillates have been prepared 
from the leaves of young and old trees, from large 
and small trees, and from the branches of the trees 
as well. It is expected, as a result of these experi- 
ments, that a great impetus will be given to the 
production of commercial camphor in Japan, 
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NOTICES. 


FOREIGN POSTAGE OF THE 
“JOURNAL.” 

As postal communication with Germany and 
Austria-Hungary is interrupted, the issue of the 
Journal to persons whose addresses are in those 
countries has of necessity been suspended. 


COLONIAL SECTION COMMITTEE. 


The following is the list of the Colonial 
Section Committee, as appointed by the 
Council :— 


Colonel Sir Thomas Hungerford Holdich, R.E., K.C.M.G., 
K.C.I.E., C.B., D.Sc. (Chairman of the Council). 

Lord Blyth (Chairman of the Committee). 
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Sir Gilbert Thomas Carter, K.C.M.G. 

Hon. Sir John A. Cockburn, K.C.M.G. 

Sir T. A. Coghlan, I.8.0., F.S.S., Agent-General for New 
South Wales. 


Captain R. Muirhead Collins, R.N., C.M.G., Official Secretary 
to the Australian Government in Great Britain. 


Edward Dent. 

Hon. Sir Charles W. Fremantle, K.C.B. 

Right Hon. Sir George Taubman Goldie, K.C.M.G., D.C.L., 
LL.D., F.R.S. 


W. L. Griffith. 

Lord Inchcape, G.C.M.G., K.C.S.I., K.C.I.E. 

Hon. J. G. Jenkins. 

Sir John Cameron Lamb, C.B., C.M.G. 

Sir Nevile Lubbock, K.C.M.G. 

Sir Charles Prestwood Lucas, K.C.B., K.C.M.G. 

Hon. Peter McBride, Agent-General for Victoria. 

Hon. Sir John McCall, M.D., LL.D., Agent-General for 
Tasmania. 

Hon. Thomas Mackenzie, High Commissioner for the 
Dominion of New Zealand. 


Hon. Sir Newton James Moore, K.C.M.G., Agent-General for 
Western Australia. 


Sit Montagu F. Ommanney, G.C.M.G., K.C.B., I.S.O. 

Sir Gilbert Parker, M.P. 

George Robert Parkin, C.M.G., M.A., D.C.L., LL.D. 

Sir Westby B. Perceval, K.C.M.G. 

Sir Robert W. Perks, Bart. 

Hon. Sir Cornthwaite Rason. 

Rigt pon Sir Joseph West Ridgeway, G.C.B., G.C.M.G., 


Viscount Ridley. 


Major Sir Thomas Bilbe Robinson, K.C.M.G., Agent-General 
for Queensland. 

Lord Sanderson, G.C.B., K.C.M.G. 

Alexander Siemens. 

Sir Thomas Sutherland, G.C.M.G., LL.D. 

Carmichael Thomas. 

Sir William Hood Treacher, K.C.M.G. 

Sir Charles Rivers Wilson, G.C.M.G., C.B. 

George Wilson, C.B. 

Sir John Wolfe-Barry, K.C.B., F.R.S. ' 

S. Digby, C.I.E. (Secretary). 


STOCK PRIZE. 


The Council of the Royal Society of Arts, 
under the terms of the Stock Trust, offered the 
Society’s Gold Medal, or a Prize of £20, for 
competition, amongst students of the Schools 
of Art of the United Kingdom, at the National 
Competition of the Board of Education held in 
1914. 

The prize was offered for the best set of original 
designs for an Architectural Decoration, to be 
carried out in painting, stucco, carving, mosaic, 
or any other process. 

The Council of the Society, acting on the 
Report of the Examiners in the National 
Competition of the Board of Education, have 
awarded the above prize to— 

Horace Clarence Harvey, Hackney Institute School 
of Art. 

There were seven competitors for the prize. 

John Stock, of Hampstead, was Painter to 
His Majesty’s Dockyards. He died in 1781, 
leaving the bulk of his property, upwards of 
£60,000, to the Worshipful Company of Painters, 
with instructions that the interest should be 
distributed to the aged blind, the poot+of the 
Company, and others. 

He left £100 Consols to the Society of Arts, 
with the condition that the interest should be 
applied for the promotion of drawing, sculpture, 
and architecture. 

The award of the “John Stock Medallion ” 
frequently appears in the Society’s old prize 
lists down to the middle of the last century. 
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It was nearly always given for architectural 
designs, though occasionally for sculpture. . Of 
recent years, as the accumulated funds per- 
mitted, occasional prizes have been awarded 
under this trust. The last award was made in 
1908. i 


PROCEEDINGS OF THE SOCIETY. 


HOWARD LECTURES. 


SURFACE COMBUSTION. 


By Wiouram A. Bonz, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology at the Imperial 
College of Science and Technology, London. 


Lecture III.— Delivered March 30th, 1914. 


‘SURFACE COMBUSTION AS APPLIED TO . 
Steam RAISING. 


_ [NTRODUCTION. 

I now come to the application of the new 
process to steam raising in multi-tubular boilers, 
a question which is bound up with the economy 
of power production from coal. 

For many years past there has been strong 
competition between the internal-combustion 
engine plus gas producer and the steam turbine 
plus boiler ; and at one time it seemed probable 
that the first-named combination would in the 
long run establish a marked superiority over 
its older rival. But I question whether 
to-day any decisive general advantage can be 
claimed for the internal-combustion engine. 

Mr. E. Kilburn Scott, who has recently dealt 
with the relative merits of the rival systems as 
prime movers for large power-stations, has 
expressed the opinion that, “although the 
theoretical heat efficiency of the ordinary steam 
turbine and boiler is slightly lower than the 
internal gas engine and gas producer, there can 
be-no doubt that for large powers the steam 
turbine is at present in an unassailable position,” 
and he stated that Mr. Ferranti has designed a 
5,000 h.p. steam turbine which, “ working with 
steam at very high temperature, gives a shaft- 
horse-power for less than 6 lbs. of steam, the 
thermal efficiency being over 24 per cent.” 
Assuming this to be so, it would appear that 
whereas there is little to choose between the 
internal-combustion engine and steam turbine, 
from the point of view of thermal efficiency, 
yet from the standpoint of size of unit, space 
occupied, capital cost, reliability, and flexibility, 
the advantage is at present on the side of the 
steam turbine for large power-stations. This 
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l being ` so, the question of boiler efficiency and 
flexibility is ‘one of prime importance. - 


It must, I think, be admitted that whereas 
much has been done within the last twenty years 
to improve the mechanism whereby the energy 
of steam is transferred into mechanical power, 
surprisingly little has been accomplished in 
the direction of increasing either the thermal 
efficiency or the rate of heat transmission in 
boilers. Thus in the case of stationary land 
boilers the engineer has been content with an 
efficiency of 70 to 75 per cent., together with an 
hourly evaporation of 5 to 8 lbs. per square 
foot of heating surface. 

When it is realised that such a rate of evapora- 
tion represents a heat transmission of less than 
1 per cent. of the maximum conducting capacity 
of the boiler tubes, assuming an average 
difference of 1000° F. between the mean tempera- 
ture of the products of combustion passing 
through the tubes and that of the water sur- 
rounding them, it is at once evident what a 
wide margin there is for improvement. 

This present unsatisfactory state of things is, 
of course, principally due to the formation, on 
the underside of the tube, of a feebly conducting, 
and practically stagnant film (about 3, in. thick) 
of gas at relatively low temperature which, 
in existing boiler designs, opposes a strong 
resistance to the passage of heat from the burnt 
gases to the water. Indeed, my colleague 
Professor Dalby has concluded that of the total 
‘temperature head’? about 97 per cent. is 
required to overcome the resistance of the gas 
film, a further 2 per cent. to overcome the 
resistance of a similar water film on the other 
side, leaving only 1 per cent. effective as regards 
heat transmission across the metal of the tube. 

The late Professor Nicholson, of Manchester, 
as many of you may know, demonstrated that 
the retarding influence of this gas film upon the 
heat transmission may be diminished by greatly 
increasing the velocity of the burnt products 
through the boiler tubes or flues; but it is not 
generally recognised by engineers that, inasmuch 
as gases are practically transparent to radiant 
heat, the best possible way out of the difficulty 
would be to make the fullest use of ‘‘ radiation,” 
and to rely as little as possible on the sensible 
heat of burnt products, as the driving force. 
For, so far as its influence upon radiant energy 
is concerned, the “‘ gas film ” may be considered 
as non-existent. 

The principal defects of the modern coal-fired 
boiler are :—{1) That, owing to the difficulty of 
ensuring intimate contact between the solid fuel 
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in the furnace and the oxygen passing through 
it, a large excess of air, never less than 50 and 
often 100 per cent., is required to avoid 
incomplete combustion ; (2) the general failure 
to take full advantage of radiation; (8) the 
comparatively slow velocity of the burnt 
products through the tubes or flues ; and (4) the 
unnecessarily large losses by radiation and by 
conduction into the foundation, due to the 
needlessly large external radiating surfaces and 
the very massive brickwork setting in relation 
to the steam output. And I hope to show you 
how all these defects are obviated in the new 
gas-fired “‘ surface combustion ” boiler. 

I think that most of you will share my opinion 
that the employment of raw coal, except perhaps 
the lowest grades, in a boiler furnace, is fast 
becoming an indefensible practice which it 
should be our object to abandon at the earliest 
moment in the interest of true economy. 

Ten years ago it was stated by Mr. George 
Beilby, in his evidence before the Royal Com- 
mission on Coal Supplies, that about 52 million 
tons of coal were then being annually converted 
into steam-power in mines and factories through- 
out the United Kingdom, and the quantity can 
hardly be less to-day. Consider, for a moment, 
the value of the recoverable ammonia and other 
products which is thus being lost to the com- 
munity ; we ought not to rest content until 
the raw coalis subjected to some process for 
the recovery of such products, whether it be 
of gasification or of carbonisation, before its 
‘fuel value,” whether as gas or carbonised 
residue, is realised under boilers. But this is 
perhaps looking a long way ahead. 

Nevertheless there are to-day available in 
this country three important sources of gaseous 
fuel, ultimately derived from coal after by-product 
recovery, which ought to be utilised on an 
increasing scale for power purposes. I refer to— 
(1) blast-furnace gas, of which there are large 
surpluses available in all iron-smelting areas ; 
(2) the surplus gas obtainable during the manu- 
facture of coke in by-product ovens; and (3) 
producer gas manufactured under ammonia 
recovery conditions. 

With regard to the two first named, I have 
elsewhere calculated that the thermal value of 
the surplus coke-oven gas and blast-furnace gas 
obtainable per ton of pig-iron produced is 
equivalent to the heat of combustion of about 
one-third of a ton of coal.* This, on our present 
annual output of pig-iron, would be equivalent 


* Vide British Association Reports, 1913, p. 443. 
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to about 34 million tons of coal per annum, 

all of which might be immediately available 

for power purposes. l 

_ With regard to “ammonia recovery’ 

producer gas, the cost of generating gas of 

net calorific value 145 B.Th.Us. per cubic foot 

from coal at 15s. per ton would probably be 

about ld. per 1,000 cubic feet, including all 

capital charges, depreciation, interest and 

redemption ; so the cost of supplying a million 

net B.Th.Us. in the form of gas toa boiler would 
be about 7d. The same number of heat units 

could, it is true, be supplied in the form of 

raw coal for perhaps about Id. less than the 

above figure, against which, however, must be 
set something for the cost of stoking. The 
question is, Can a gas-fired boiler be constructed" 
which will transmit to the water a much larger~ 
proportion of the million heat units supplied to- 
it than would the coal-fired boiler? If this cana 
be answered affirmatively, as I think it cari, 
then the proposition of first gasifying the coal 

under ammonia recovery conditions, instead of 

using it in the raw condition in the boiler, 

becomes commercially feasible. The principal 
obstacle to immediate developments in this 
direction is the heavy capital outlay involved 

in the erection of ammonia recovery producer 

plants; if this could be removed, and at the 

same time the whole plant be made more 

compact, the gas-firing of land boilers would 

soon become almost universal. 

It is well known that hitherto the gas-firing 
of steam boilers has not been very successfull 
from the point of view either of thermal efficiency 
or of rate of evaporation. I attribute this 
circumstance to the fact that the engineer, with 
singular lack of imagination and disregard of 
the principles of gaseous combustion, has always 
persisted in constructing “ gas-fired ” boilers 
in substantial accordance with the stereotyped 
designs for coal-firing. The result has been that, 
whereas the substitution of gaseous for solid 
fuel has in all other industrial operations in- 
variably made for economy, existing types of 
gas-fired boilers are, as a rule, less efficient than 
the same boilers when coal-fired. Thus it has 
been estimated by a prominent British blast- 
furnace engineer that the thermal efficiency of 
the best type of water-tube boiler fired by blast- 
furnace gas, does not exceed about 55 per cent., 
whilst in the case of boilers fired by coke-oven 
gas the average efficiency probably lies between 
60 and 65 per cent., and would rarely if ever 
exceed 70 per cent. 

Indeed it was the contemplation of the really 
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wicked inefficiency of blast-furnace gas-fired 
boilers, which came under my observation 
years ago, that first impelled me to transfer 
my researches upon “ surface combustion ” from 
the laboratory to the factory, and I will now 
describe how, on applying the principle of 
“ surface combustion” to the gas-firing of 
multitubular boilers, we have been able to obtain 
results, with coal gas and coke-oven gas, corre- 
sponding to the transmission of 92 to 94 per cent. 
of the net calorific value of the gas to the water 
in the boiler, together with an enormous gain 
in the rate of evaporation as compared with 
the best contemporary boiler practice. 
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tube, and as each tube is, so to speak, an 
independent fire or unit, the efficiency of the 
whole is that of the single tube, or, in other 
words, the efficiency of the whole boiler is 
independent of the number of tubes fired. 
Experimenting with such a tube, it was found 
possible to burn completely a mixture of 
100 cubic feet of coal gas plus 550 cubic feet of 
air per hour, and to evaporate about 100 lbs. 
of water from and at 100° C. (212° F.) per hour 
(20 to 22 lbs. per square foot of heating surface), 
the products leaving the further end of the 
tube at practically 200°C. This meant’ the 
transmission to the water of 88 per. cent. of 
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THE EVOLUTION oF THE BoNECOURT BOILER. 


(a) The Fundamental Unit. || | | | 

Our first experiments in Leeds were made 
with a single steel tube, 3 ft. in length and 3 ins. 
in diameter, packed with fragments of granular 
refractory material, meshed to a proper size, 
and fitted at one end with a fire-clay plug, 
through which was bored a circular hole, $in. 
in diameter, for the admission of the explosive 
mixture of gas and air at a speed greater than 
that of back-firing (Fig. 15). The tube was 
fitted into an open trough, such as you see here 
on the table, in which water could be evaporated 
at atmospheric pressure. After the lecture, my 
assistant will demonstrate the boiling of water 
in this apparatus. 

Such a tube may be appropriately termed 
the. fundamental unit of our boiler system, 
because boilers of almost any size may be 
constructed merely by multiplying the single 


the net heat developed by the combustion, 
and an evaporation per square foot of heating 
surface nearly twice that of an express locomotive 
boiler. The combustion of the gas was com- 
pleted within 4 or 5ins. of the point where it 
entered the tube. Of the total evaporation 
no less than 70 per cent. occurred over the 
first linear foot of the tube, 22 per cent. over 
the second foot, and’ only 8 per cent. over the 
last foot. This points to a very effective 
“ radiation ” transmission from the incandescent 
granular material in the first third of the tube, 
where the zone of active combustion is located, 
although it should be remarked that the loct 
of actual contact between the incandescent 
material and the walls of the tube are so rapidly 
cooled by the transmission of heat to the water 
on the other side that they never attain a 
temperature even approaching red heat. The 
granular material in the remaining two-thirds. 
of the tube serves to baffle the hot products of 
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combustion, and to make them repeatedly 
impinge with high velocity against the walls of 
the tube, thus materially accelerating their 
cooling, and either preventing or minimising the 
formation of the feebly conducting stationary 
film of relatively cold gases which in ordinary 
boiler practice clings to the tube walls, seriously 
impairing the heat transmission. 

By means of experiments with single tubes 
so mounted it seems possible to investigate 
many important problems in relation to heat 
transmission in boilers, a subject which badly 
needs further elucidation, and I hope in the 
near future to make a systematic investigation 
of the matter in my new laboratories at the 
Imperial College of Science and Technology, 
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South Kensington. It would be important, for 
example, to determine more accurately, under 
different working conditions, the relationship 
between the temperature gradient and the rate 
of evaporation along the tube, and to deduce 
therefrom more precise information as to the 
relative parts played by (1) radiation and (2) 
velocity of flow and impinging action of the 
burnt gases, in determining the heat transmission 
at different points along the tube. It must be 
remembered that inasmuch as gases are trans- 
parent to radiant heat, the dead “ gas film ” 
which clings to the underside of the tube in 
ordinary boiler practice would have no appre- 
ciable influence upon the passage of radiant 
energy from the incandescent surface to the walls 
of the tube, and therefore that, theoretically, it 
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should be possible, along those portions of the 
tube which are exposed to the direct influence 
of the incandescent packing, to realise very 
nearly the maximum conducting capacity of 
the metal, provided that the steam were carried 
away fast enough on the other side. It will be 
seen from figures which I will quote directly 
that already extraordinarily high rates of 
evaporation have been secured in practice, but — 
I am not at all sure that the maximum limits 
have yet been reached. 


+. (b) The Experimental 10-tube Boiler. 


Having satisfied ourselves of the efficiency of 
the fundamental unit as an evaporator, we 
proceeded to construct our first experimental 
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boiler, made up of ten tubes, each 3 ft. long and 
3 ins. in diameter, fixed horizontally in a 
cylindrical steel shell capable of withstanding 
a pressure of over 200 Ibs. per squareinch. This 
boiler is shown diagrammatically in Fig. 16 
(section showing three tubes only), whilst 


` Fig. 17 is a photograph of it (back view showing 


feed-water heater). 

The gaseous mixture was forced through the 
tubes under pressure from a special feeding 
chamber attached to the front plate of the 
boiler; the products of combustion, after 
leaving the boiler, passed through a small feed- 
water heater containing nine tubes, each 1 ft. 
long and 3 ins. in diameter, filled with granular 
material to facilitate the exchange of heat. 

This combination of boiler and feed-water’ 
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heater proved phenomenally successful in every 
way ; in a trial run at Leeds on December 8th, 
1910, with coal gas of net calorific value 
562 B.Th.Us. per cubic foot at N.T.P., and 
evaporating at the rate of 21-6 lbs. of water 
from and at 212° F. per square foot of heating 
surface per hour, the ratio of the heat utilised 
to the net heat developed in the tubes was 0-943. 
But this remarkable result was eclipsed in 


= I 


another independent trial carried out by German 
engineers in London on January 8th, 1913, when 
with coal gas of net calorific value 510 B.Th.Us. 
per cubic foot at N.T.P., and evaporating at 
the enormously high rate of 33-9 lbs. from and 
at 212° F. per square foot of heating surface, 
the ratio of the heat utilised to the net heat 
developed by combustion was 0:933 The 
details of these tests are shown below :— 


I II. 
rae Dec Jan. 8, 
1913. 
va | 
-1. Net cal. value of gas: B.Th.Us. per cub. ft. at-N.T.P. i 562 510 
2. Rate of Evaporation: Lbs. of water per sq. ft. heating surface per hour (from 
and at 212° F.) hag | 21°6 33°9 
3. Pressure of gaseous mixture entering the tubes: Inches W.G. 173 | 40°9 
4. Pressure of products entering the feed-water heater: Inches W.G.. . . . 2°0 | 5°14 
5. Steam gauge pressure: Lbs. above atmospheric. 100 103 : 
6. Boiling point of the water: Fahr. Degrees `. 338° 340° 
7. Temperature products leaving boiler: Fahr. Degrees . . . . . .-- . 446° 534° 
8. Temperature products leaving feed-water heater: Fahr. Degrees . . . . 203° 289° 
9. Net heat supplied to the boiler per hour; B.Th.Us. 559,800 | 728,333 
10. Net heat transmitted per hour: B.Th.Us. . 527,800 | 680,000 
Efficiency Ratio d 0:943 0-933 
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It is one of the outstanding merits of the new 
system that we are able to burn the gas com- 
pletely with a minimum excess of free oxygen, 
and during the test on December 8th, 1910, the 
average proportion of carbon dioxide in the 
combustion products was as much as 10-6 
per cent., whilst the oxygen was as low as 
1:6 per cent. A most careful examination of 
the products failed to reveal the presence 
therein of even the slightest trace of carbon 
monoxide, hydrogen or methane. Therefore, the 
remainder of the gas was simply nitrogen. 
Even with as little as 0-5 per cent. of oxygen in 
the products the combustion of the gas in the 
tubes is perfect, not a trace of combustible gas 
escaping. The full analyses of continuous 
samples of the flue products are given below :— 


ANALYSIS OF FLUE PRODUCTS. 
(1) \(2) 


Ds .6 .. = “eee 10:8% 
oe a eee 1°47 
a irk: Par, 0 erie ie nil nil* 
esa ae nil nil* 
n eer nil nil* 
Be veh ea tkt a 87:7% 87:8% 


* No unburnt gas. 
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(c) The 110-tube Boiler at the Skinningrove 
Ironworks. 


Six months’ continuous experience with our 
first experimental unit gave us great confidence 
in its reliability, so that when in the early 
months of 1911 we received an inquiry from the 
Skinningrove Iron Co., Ltd., for a boiler about 
ten times the capacity of the experimental unit, 
to be fired by means of the surplus gas from 
their new Otto by-product coking plant, we had 
no hesitation in accepting a commission to instal 
our first large boiler there, under a strict guaran- 
tee as to its output and efficiency. This boiler 
was built by Messrs. Richardsons and Westgarth, 
Ltd., of Middlesbrough, to the design of Mr. 
Michael Longridge (Fig. 18), to whom I had been 
indebted for much valuable advice and en- 
couragement during the earlier experiments. 
It consists of a cylindrical drum 10 ft. in dia- 
meter and 4 ft. from front to back, traversed 
by 110 steel tubes, each of 3ins. internal dia- 
meter, which are packed with fragments of 
suitable refractory granular material. To the 
front of the boiler is attached a specially designed 


gaa 


`~ 


feeding chamber which delivers washed coke- 
oven gas at 60° to 70° F., and under a pressure 
of lin. to 2ins. W.G., to each of the 110 com- 
bustion tubes; this gas, together with a regu- 
lated proportion of air from the outside atmos- 
phere, is drawn, under suction from a fan, 
through a short mixing tube, into each of the 
said combustion tubes, where it is burnt without 
flame in contact with the incandescent granular 
material. The products of combustion having 
traversed the 4 ft. length of packed tube, pass 


Fi 


Fig. 19. 


outwards into a semicircular chamber at the 
back of the boiler, and thence through a duct 
to the tubular feed-water heater. The fan, 
which is attached just beyond this feed-water 
heater, and is driven by a three-phase A.C. 
electric motor, sucks out the cooled products, 
at a temperature of 100° C. (212° F.) or under, 


~ and discharges them, through a short vertical 


duct, into the atmosphere. The arrangement 
of the whole plant is shown in the accompanying 
diagram (Fig. 19). 
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The plant. was successfully started up on 
November 7th, 1911, for a month’s trial run— 
day and night continuously—after which it was 
opened up for an official inspection by the 
representative of a boiler insurance company. 
Everything worked without a hitch during this 
trial; steam was generated at 100 lbs. gauge 
pressure, from a feed-water of about 4° of hard- 
ness, whilst the average temperature of the 
waste gases leaving the feed-water heater 
was reduced to 80°C. (say 175° F.), a sure 


N 
E 


eiee 


indication of the high thermal efficiency of the 
plant. , . 

When, at the conclusion of the month’s trial, 
the boiler was opened up for inspection, the 
combustion tubes were found to be in good con- 
dition and free from scale ; indeed, owing to the 
extremely high rate of evaporation, the scaling 
troubles experienced with other types of multi- 
tubular boilers appear to be completely obviated, 
the scale being automatically-and continuously 
shed’ from the tube in thin films (about 3, in. 
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thick) as fast as it is formed—a very important 
advantage, as anyone who is plagued by scaling 
troubles will appreciate. 

After this official inspection, the plant, having 
amply fulfilled our guarantee, was taken over 
by the Skinningrove Iron Co., and it was at 
once re-started under the direction of Mr. E. 
Bury, M.Sc., the manager of the Coke Oven 
Plant, who maintained it in continuous com- 
. mission for three months until the great coal 
strike of 1912 brought everything to a standstill. 

At the end of July, 1912, after altogether five 
months’ actual running, exhaustive trials were 
made under the personal superintendence of an 
eminent American steam engineer who had 
crossed the Atlantic with a commission to 
investigate the boiler ; he subsequently reported 
the following results of a ten hours’ steam trial 
on July 29th, which speak for themselves. 


RESULTS oF STEAM TRIAL, JULY 29rn, 1912. 


Duration of test in hours. . . 10 
Mean steam gas pressure, lbs. per 
sq. in. above atmospheric 
Total gas burnt, cub. ft. at N.T.P. 
Net cal. value of gas, B.Th.Us. 

per cub. ft. at N.T.P. 
Total net heat supplied, B.Th.Us. 


Temperature of products leaving 
boiler, Fahr. Degrees. . 


97:2 
101,853 


510: 5* 
52 ,003 , 996 


386° (196° C.) 
Temperature of products leaving 


feed-water heater, Fahr. Deg. 202° (94-6° C.) 


Total water ‘evaporated, lbs. from 


and 212° Fahr. 49,824 
Evaporation in lbs. per sq. ft. of 
heating surface per hour 14°1 
Per cent. Dryness of steam .. 99°3 
Total heat utilised, B.Th.Us. . 48,208,399 
Ratio ee e. 0:927 t 


Net heat supplied ~ 


Power taken by fan 
[Suction=20 in. w.a.3} = 6097 watts = (say) 8-2 H.P. 


The heat balance of the test is as follows, and 
for purposes of comparison I will give the heat 
balance for a trial of a marine boiler fired 
with a good steam coal of net calorific value 
13,800 B.Th.Us. per lb. (volatile matter=16-1 
per cent.). 


* An analysis of a typical sample of the gas gave :— 
CO, =2°5; CO=6°5; Cron = 3°2; CH, = 28:0; 
H, = 48-0; N,, etc. = 11-3 per cent. 
+ It should be stated that the boiler was not lagged during 
the trial, otherwise this figure would have been about 0°94. 
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Gas-Fired 
Surface- |Coal-Fired 
—— Com- Marine 
bustion | Boiler. 
Boiler. 
, Per Cent. | Per Cent. 
Heat utilised . 92°7* | 751 
| in burnt gases 3°0 18:1 
Heat lost {in unburnt gases nil 2°8 
| {by radiation, ete. 4°3 £0 
100:0 | 100°0 
Rate of evaporation in lbs. per . 
sq. ft. heating surface per hour | 14:1 |~ 4'8 


The engineer who superintended these trials 
was very anxious to find out whether, in view 
of the intensity of the combustion and the high 
rate of heat transmission, the boiler tubes after 
five months’ continuous running day and night 
would show any signs of deterioration. Con- 
sequently, one of the boiler tubes selected by him 
was cut out and subjected to severe mechanical 
tests, similar tests being simultaneously made 
with a new and unused boiler tube of same 
dimensions. The results proved conclusively 
that the five months’ service had not in any way 
i mpaired the mechanical properties of ‘the 
boiler tubes, thus falsifying the confident pre- 
dictions of several critics that the tubes would 
speedily be burnt through :— 


Old Tube 
after 5 Months’ Service. 
Jo New Tube. OY] 
Front End | Back End 
of Boiler. | of Boiler. 
Ultimate tensile 
strength, tons 
per sq. in. - |25°38-27°1/27-9-29-6 29°7-31°6 


| 


Elastic limit . 11°9-14°4) 20°05 119°3-20°5 
Per cent. elonga- 
tion on 8- in. 
length . 


23-24 19-21 18-23 


Per cent. area con- 
traction . . 155-6-58°8 an asa 


- The new tube was slightly thinner than the 
old one, and, therefore, the better comparison 


* Deducting the steam equivalent of the power consumed 


.in driving the fan on the Skinningrove boiler, the over-all 


efficiency of the plant is practically 90 per cent. To complete 
the comparison, the coal-fired boiler should be similarly 
debited with the power (whether human or mechanical) 
expended in stoking. 
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would be between the results obtained for the 
specimens taken from the front and back ends of 
the old tube, because, whereas the specimen 
from the front end had surrounded the intensely 
heated “zone of combustion,” that from the 
back end had never been subjected to.a higher 
temperature than that of the water in the boiler 
(say 168°C. or 335° F.). The results of the 
tests show practically no difference between the 
mechanical strengths of the two specimens. 
Perhaps the best testimonial to the success of 
this initial installation of a large boiler on the 
new principle is the fact that the Skinningrove 
Iron Co. haye put down a second unit for their 
new battery of coke-ovens, which is now being 
started up, and I expect within a few weeks at 
most to see the two boilers working side by side. 

Within the last few months the firm of 
Krupps have put down a boiler in connéction 
with one of their coking plants in the Ruhr 
district of Westphalia, from the plans of the 
Skinningrove plant. This. boiler has been 
running successfully since October last, and 
about three weeks ago underwent its official 
steam trials, which were carried out by the 
'~Bergbauliche Verein. Pending the official pub- 
lication of the results in the German technical 
press, I am precluded from giving any details 
to-night, but an unofficial test on October 30th, 


1913, showed a total evaporation of 6,750 Ibs. - 


of water “from and at_212° F.” per hour, with 
an efficiency ratio of 0-925. 

In connection with this recent: successful inau- 
guration of .the boiler in Germany, and in an- 
ticipation of the publication of the official 
Gérman trials; T desire, with your kind per- 
mission, and“fdr:the credit of British scientific 
invention, -to refer to a matter which I 
mentioned in my lecture at the Royal Institution 
on February 27th last. 

‘This boiler, invented and developed as it was 
in Leeds, by a. group of. British chemists, all 
University- trained men, aided by the advice 
of Mr. Michael Longridge and by the enterprise 
. of my friends of the Skinningrove Iron Co., 
may truly be claimed as an “all-British ” in- 
vention, if ever there was one. Nevertheless, 
it has recently been described in the German 
technical press as the “‘ Bone-Schnabel” or the 
“* Schnabel-Bone ” boiler, instead of the “ Bone- 
court ° boiler, as it should be. It may be 
necessary for me at some future time to deal 
more fully with this aspect of the matter, but 
to-night I will content myself with a protest 
against any attempt to claim or represent this 
* boiler asin part a German invention. , 
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(d) General Considerations about the Boiler. 

I have perhaps said enough already about 
the boiler and its working to convince you that 
it at least gives promise of combining structural 
simplicity, high thermal efficiency, and concen- 


tration of power in a unique degree, but there 


are certain important general considerations 
which, if I am not wearying you, ought to be 
further discussed. First, from the construc- 
tional point of view, what could be simpler or 
more compact than a cylindrical shell only 4 ft. 
long by 10 ft. in diameter, traversed by straight 
tubes, supported on a casting, and requiring 
neither elaborate brickwork setting nor expensive 
chimney flues and stack. Secondly, it has a 
further advantage over all other multitubular 
boilers in that the front plate can never be 
heated beyond the temperature of the water, 
however much the firing may be forced, a 
circumstance which, coupled with the extremely 
short length of the tubes, implies an absence of 
strain, and greatly reduces the risk of leaky 
joints. Thirdly, the high rate of mean evapo- 
ration obviates scaling troubles, and the very 
steep evaporation gradient along each tube 
causes a considerable natural circulation of 
water in the boiler,.a factor of great importance 
from the point of view of good and efficient 
working. In this connection I may remind you 
that under normal working conditions we obtain 
a mean evaporation of 20 lbs. per square foot of 
heating surface per hour, and can, if need be, 
force this up to 35 Ibs.; of this total evaporation 
70 per cent. occurs over the first third length of 
the tube, 22 per cent. over the second third, 
and only 8 per cent. over the last third. Fourthly, 
inasmuch as each tube of the boiler is, so to 


_ speak, an independent combustion unit, capable 


of being shut off or lit up without affecting the 
others; and as it. only: takes.five minutes after 
lighting up a cold tube to attain its maximum 
steam output, it is obvious that not only is such 
a boiler highly responsive to rapid variations in 
the load, but also it works with equal efficiency 
at both small and big loads ; indeed, within very 
wide limits, its efficiency is practically indepen- 
dent of the load. 

The construction of boilers to deal with low- 
grade gases such as producer gas and blast- 
furnace gas must, of course, be varied 
somewhat, principally in respect of the dimen- 
sions of the tubes, from that which has proved 
so successful with coke-oven gas, but no depar- 
ture from the fundamental design is necessary. 
As I pointed out last week (see table on p. 807), 
both the volumes of gaseous mixture which 
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must be fed into the system, and the heat 
capacities of the products leaving it, in relation 
to a given heat development in the zone of 


combustion, are necessarily considerably greater 


in the case of producer gas and blast-furnace 
gas than with coke-oven gas. Consequently, if 
the products be cooled down to the same final 
temperature in all three cases, they will carry 
away a number of heat units in proportion to 
their relative heat capacities. Thus, if with 
coke-oven gas the heat so carried off is (say) 
4 per cent. of that developed in the zone of 
combustion, the corresponding loss with pro- 
ducer gas would be about 5-5 per cent., and 


with blast-furnace gas about 6-0 per cent., 


assuming that all were cooled down to the same 
final temperature. 

I have endeavoured in these lectures to trace 
the history of an idea from its inception in the 
laboratory through its experimental stages 
right up to its successful technical application. 
Modern chemistry originated’ in the primeval 


instinct of “ fire-worship,”’ and even a century. 


after Davy’s work the science of combustion 
is not yet a completed record. On the theo- 
retical side there are still obscure points con- 
cerning the meéchanism of “ surface’ com- 
bustion ” for future investigation, and it will 
probably take many years to realise the wide 
range of industrial possibilities in gas-firing 
already opened up, not to speak of the equally 
important problem of “ oil-firing.’’ The number 
of applications of “ surface combustion ” which 
have been pressed upon our attention from 
without is positively embarrassing, and the task 
of fulfilling all expectations in the near future 
is indeed formidable. I hope, however, I have 
succeeded in‘ convincing you that a sound 
foundation has been laid, upon which may be 
reared an enduring edifice. 


THE FIBRE INDUSTRIES OF BRITISH 
EAST AFRICA.* 


The discovery of large areas of Sansevieria 
Hhrenbergit in British East Africa first drew 
the attention of pioneers to the possibility of 
developing a fibre’ industry in that country. 
Concessions were granted by the Government 
authorising the cutting of this plant, notably 
in the Voi district, and machinery was installed 
to crush automatically and clean the leaf. A 
merchantable fibre was obtained, and was sole 
at prices under those ruling for sisal. 


\  * Abstract: cof & paper read by A. Wigglesworth, at the 
Third International Congress of Tropical Agriculture; 
London, '914. 
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Having witnessed the success of the sisal 
plantations in German Hast Africa, Mr. Camp- 
bell B. Hausberg, backed by Messrs. Swift & 
Rutherfoord, in November, 1907, conceived the 
idea of planting sisal (Agave sisalana) in the up- 
lands on the rich lava-covered plateau in the 
Thika district. He ploughed, cross-ploughed, 
and cultivated this land with oxen, and planted 
bulbils obtained from German East Africa. At 
first these were spaced 7. by 7ft., but gradually 
wider, until 8 by 8 ft. (say 650 plants per acre) 
became the established practice. The plants 
grew well, and were ready for cutting in two 
and a half years. Several cuts, representing 
about 160 leaves in all, were taken during the 
following two to two and a half years, yielding 
during the life of the plant a total of three 
tons of dry fibre per acre. An automatic de- 
corticator of Messrs. Krupp’s make was installed 
by October, 1911, driven by a 70 i.h.p. suction- 
gas plant, turning out two tons of cleaned dried 
fibre each day of eight or nine hours. The 
fibre is carefully washed after decortication to 
remove the acrid juices, then dried on lines 
in the sun, after which it is graded into prime 
and good qualities, each long and short, and 
compressed to about 80 cubic ft. to the ton 
in a Bijoli baling press. It is then carted to 
Thika, railed to Mombasa,: and shipped to the 
consuming markets. The quality is as good as 
can be produced, and is an improvement on 
that of Mexico, the original home of the sisal 
industry. 

_ The cultivation of sisal in this area being 
an assured success, planting is steadily progress- 
ing, and a large increase of production may 
be looked for. The conditions of climate, soil,. 
and labour are highly favourable, and enable 
the planters to produce sisal at a lower cost 
than in any other country. 

Sisal-planting on coral soil is extending along 
the coast-line. Here the conditions are very 
different. Cultivation by machinery is debarred 
owing to the absence of draught animals in, 
this tsetse-fly belt. Consequently native methods- 
of cultivation are adopted, the land being pre- 
pared by the rude native ‘“‘jembie” (hoe). The 
nature of the soil precludes planting with the 
same regularity as in the rich voltanic upland. 
soil, against which the coast plants are spaced 
closer, ranging up to 1,000 or 1,200 per acre. 
The growth of the plant is less luxuriant, and 
there is less pulp in the leaf. The outturn of 
fibre appears to be rather less per acre than in 
the uplands. The same machinery is here in- 
stalled, and on one plantation a machine of 
British origin, made by Messrs. Robey & Co., 
is giving good results. 

Methods vary in different sisal-producing. 
countries. A study of the practice in Mexico 
and Jaya reveals the advantages enjoyed by 
planters in East Africa, and contributes to the. 
conclusion that, provided an adequate labour 
supply be ensured, the industry must become 
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_ the most important of East Africa because of 
the unrivalled conditions, viz. : 

(1) Unequalled climate, 

(2) Fertility of soil, 

(5) Cheap native labour, 

(4) Low-priced land, 
contributing to a low initial cost when com- 
pared with the average selling price of the last 
ten years (£55 per ton). 

The world’s total consumption of hard fibres, 
which comprise manila, sisal, and New Zealand 
hemps, used mostly for rope and binder twine, 
is 360,000 tons per annum, and it is increasing 
at the average rate of 44 per cent. per annum. 
If excessive quantities -of sisal be suddenly 
thrown on the market without any curtailment 
of production elsewhere a fall in price may take 
place, but the cheapest producer must of neces- 
sity displace others who, through antiquated 
methods or less suitable conditions, are unable 
to compete favourably. 

The future success of the sisal industry of 
British East Africa seems therefore assured. 


THE SOYA BEAN AS AN ARTICLE OF 
-= FOOD IN CHINA. 


The soya bean is not used generally for food 
by the Chinese, though at times it is so used, 
and it seems to depend largely upon whether 
or not supplies of the more usual food products 
of the people can.be had at prices within their 
reach rather than upon any element of pre- 
ference. Various other beans, notably a large 
flat white bean, are used extensively both in the 
manufacture of flour and as bean curd. The 
soya bean has been cultivated by the Chinese 
chiefly for its oil and for the residue known as 
“bean cake ” for fertilisers. Its cultivation on 
so large a scale as that witnessed in Manchuria 
- in recent years is a matter of development in the 
_ past five years or so, and represents the response 
of Chinese farmers to the demand of Europe and 
the United States for cheap vegetable oil rather 
than any great Chinese production in the first 
place. It seems probable that this production, 
as a result of the competition of other oils from 
various other seeds and from other countries, 
has reached its maximum in China, for the 
present at least. 

Exports of beans from the whole of China in 
1912 amounted to only about 729,000 tons as 
compared with about 735,000 tons in 1911, and 
962,537 tons in 1909. According to the American 
Consul-General at Hong-Kong, there are six 
varieties of beans commonly grown in North 
China, and some are grown in South China as 
well. These varieties are distinguished among 
the Chinese by their colours, and are known as 
the yellow, the green, the black, the red, the 
white, and the small green. Of these the yellow, 
green, and black are soya beans, and are distin- 
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guished from the others by their size and ovoid 
shape. The red bean is used by the. people as 
food in much the same shape; it is used in 
other parts of the world—largely while green— 
the pods and all being cooked and served, 
chopped, with oil or other dressing. 

The white bean is used for the manufacture 
of a cheap meal or flour like other beans, but is 
used chiefly in the manufacture of what is 
known as ‘“‘ bean curd,” one of the most common 
food products used by the people of Central 
and Northern China, and to some extent of 
South China. The beans are partially cooked 
and are then ground in a stone mill, which often 
is one of the picturesque features of a Chinese 
village picture, the mill consisting of a large 
millstone set in a stone cup, worked by a buffalo 
or donkey passing round and round the mill, 
turning the heavy stone directly by a beam it 
draws. With these beans as they are ground 
a considerable quantity of water is mixed, and 
the ground product is gathered on a tray, and 
is drained of most of the water. It partially 
solidifies or, rather, ‘‘jellies’’ or ‘“* curds.” 
When drained it is cut in slices and is eaten with 
soy sauce, which in itself is the fermented liquor 
of ground soya beans, ripened for several 
months. 

This curd also is dried to a fair degree and is 
made into cakes, which are fancifully stamped 
with red or yellow designs or characters, 
and are sold in shops. The curd, as it is 
freshly made, sours in a comparatively ‘short 
time, wnile the dried cakes keep longer. The 
use of the soya beans, properly so called, as 
human food among the Chinese is comparatively 
small, and is more in the way of substitution. 
Whenever wheat flour from abroad or from 
North or Central China itself rises in price 
beyond the convenient reach of the average 
Chinese consumer, beans of various sorts, includ- 
ing the soya bean, are brought into use in the 
manufacture of a substitute. For such purposes 
the small green variety of soya bean is usually 
employed in South China, though apparently 
other varieties are also used in the North, and 
the small black variety is sometimes used in 
Canton. Considerable quantities of such flour 
are imported into Hong-Kong at times, but the 
Chinese of South China regard such flour as a 
substitution, and it is not popular. 

Bean oil, of course, which constitutes on an 
average substantially 20 per cent. of the soya 
bean, is used for all purposes by the Chinese, 
both as food and as illuminant, and at times in 
paints. As a food it is used in substantially the 
same way, and with more or less interchanging 
with pea-nut oil, though the bean oil is less 
readily absorbed by articles cooked in it. Soy 
the Chinese sauce which is the basis for most 
modern table sauces, is manufactured exten- 
sively in Hong-Kong from the soya bean, the 
process simply being that of grinding the beans 
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and mixing the meal with water and a Chinese 
yeast. The mixture is then allowed to stand for 
from three or four months, the resulting liquor 
being the sauce. 


SOME BRANCHES OF WOMEN’S 
WORK IN CANADA. 


The spring immigration brought large 
numbers of Englishwomen to Canada, and to 
Montreal in particular. Unfortunately, the 
time is not propitious for finding occupation 
as there is very little business doing. The 
recent disclosures with regard to “‘ graft’’ in 
municipal and parliamentary matters furnish 
one of the reasons for a lack of confidence in 
Canadian investments. 

The unsettled condition of Mexico is naturally 
depressing to the Canadian markets. The 
shortness of the supply of steel is given as 
one of the many reasons why large building 
and construction operations that have been in 
hand for some time are still unfinished. A 
deep depression in the building trade, exorbitant 
rents, and the high cost of living are conditions 
that account for the scarcity of ready money. 

Domestic servants find posts more easily 
than other emigrants, but even in this depart- 


ment caution is needed. It is not generally 


understood in England that only in wealthy 
Canadian households are more than two or 
three servants kept. One maid-of-all-work 
generally represents the cook, housemaid, and 
under-maid of the average middle-class house- 
hold in the Old Country. In Toronto and other 
Canadian towns there are many very well-to-do 
persons who own large houses and keep a 
motor, but who would not think of engaging a 
servant. They prefer to do their own work, 
and to spend the money that would have gone 
in wages in some other way. 

This gives some indication of the strenuous- 
ness of life in Canada, for these persons are 
by no means wedded to the domestic hearth, 
but lead a social existence of considerable 
activity, entertaining and being entertained. 
The English ‘‘ cook-general’’ who takes service 
in a Canadian household at double the wages 
that she would have at home had better under- 
stand before her arrival that she will have to 
work at least twice as hard as she did in 
London or Birmingham. 

When business is good, a capable steno- 
grapher and typist can count on finding well- 
paid employment in any Canadian town. The 
salaries for this kind of work run from $8 to 
$18 (£1 15s. 6d. to £3 15s. 6d.). Against this 
it must be remembered that dress, board, and 
room rent are more than half as much again 
as in England, and that the matter of a 
lodging is very difficult to arrange. The 
boarding-house, as it exists in England, is not 
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yet known. Hotels are very dear. The usual 
plan for a woman worker is to rent a room 
in which to sleep, and to take all her meals 
at‘a restaurant. The disadvantages of this 
plan in the severe Canadian winter are obvious, 
especially when itis taken into consideration that 
a cheap restaurant in Canada is no better than 
a cheap restaurant anywhere else. The Young 
Women’s Christian Association, ‘‘ Rosary Hall,” 
and other women’s societies of different de- 
nominations are coming to the help of women 
workers in this matter by providing board and 
lodging at reasonable rates; but, generally 
Speaking, the woman worker in Canada has to 
contend with this difficulty herself, 

At the present time many firms are dis- 
missing some of their stenographers and 
typists because business is so slack. Emigrants 
seeking work in hotels, especially on the office 
staff, as manageresses, housekeepers, etc., are 
for the most part experiencing much disap- 
pointment and great difficulty at finding what 
they require. A large hotel, the. Algonquin, 
at St. Andrews, was recently burnt down. 
Business was bad last summer, and the country 
hotels did not have half their usual customers. 
Most of the appointments in the big hotels 
of the Canadian Pacific Railway. Company were 
filled up as long ago as last October. If a 
post is vacant the precedence is naturally given 
to an old employee, probably a Canadian or 
American. Much annoyance is felt this spring 
amongst Canadian hotel servants because the 
American managers of some of the big Canadian 
summer hotels have filled up their staffs from 
the States instead of employing local labour 
or giving the work to English emigrants. 

Dressmakers who work by the day get 
plenty of work, in spite of the bad: season. 
The payment averages $1.50 to $2 a day (6 to 
Room rent costs from $8 to $10 
a month. As meals are given in the houses 
where they work a living can easily be made, 
though not a fortune. High rents, the high 
cost of living, and bad debts make uphill work 
for the dressmaker in business on her own 
account at the present time. 

There is a good demand for milliners, as 
imported models are extremely dear, and there 
is a constant demand for stylish millinery in all 
classes. He 

A knowledge of French as well as English 
is required by those who work in the large 
shops in Montreal and other towns in Quebec 
Province on account of the large French- 
speaking population. Wages in shops are no 
higher than in England, and the cost of living 
is far greater. 

As regards the teaching profession, the 
Canadian supply is sufficient for the demand. 
An excellent education is given in the Govern- 
ment schools, Protestant and Catholic. The 
“ Article Fifty ’’? English diploma is not accepted 
in Canadian schools, but certificated mistresses 
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having had. their full training are allowed to 
teach. . 

The- Canadian hospitals furnish .a good 
supply of well-trained nurses; so nurses from 
England do not always find.it easy to get work; 
in the Western towns, however, there are still 
openings that English nurses can fill. 

The increasing number of Canadian papers 
furnish openings for journalists, and much of 
the best work is done by writers from the Old 
Country. At the same time, it must be noted 
that the pay is less: than in England or the 
United States, whilst, as has been. stated, living 
is far dearer; and the type of work required is 
far cruder in quality than in England. 

Canada is a vast country, and its development 
will provide a living for many immigrants, but, 
to prevent disappointment, it is as well for 
women who are thinking of leaving England 
to realise something of the present condition 
of work and wages. 


1 z 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


European Export Trade.—The outbreak of 
war creates difficulties for the textile industries 
upon a scale of which the direct business with 
European countries gives no measure. There 
are perhaps ‘no industries more dependent on 
the smooth working of credit and the easy 
‘transport of goods. The mills rely ‘hardly at 
all upon home production for their supplies of 
yaw material, and the home market does not 
- consume more than half of their manufactured 
goods, The vitals of the industries are touched 
with more calamitous effect by the general dis- 
ordering of communications than by the. “mple 
prevention of business with the Continent. 
The course of events during the last thirty-five 
years has diminished the relative importance of 
the European markets, at least for the sale of 
piece goods, and has increased that of the more 
distant countries. It may none the less be 
worth while. to notice the comparative import- 
ance of the European countries for certain of 
the great staples. Germany and the Nether- 
lands, for example, received nearly half last 
year’s export of cotton yarn, of which article 
two-thirds of the export is to the Continent, 
European countries apart from Turkey took 
about 5 per cent. of the 7,075 million yards 
of exported cotton piece goods. Turkey re- 
ceives much that might be credited to Asia, and 
this addition would bring the proportion up 
to ten per cent.. Practically the whole of the 
foreign business in combed wool tops and the 
seventy-five million pounds of worsted yarn 
went to European mills—principally German— 
for consumption. 
of the woollen cloth and one-sixth of the worsted 
and stuff goods sent abroad last year were for 
European destinations. The business runs into 
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.large amounts, and its stoppage is of an un- 


„questionable seriousness, but the cessation 
affects neither individual concerns nor par- 
ticular industrial sections evenly. Some have 
no Continental relations at all, and some have 
none other. 


Imports from the Continent.—The Continent 
furnishes upon a large scale certain raw 
materials. ‘Flax and hemp to a value of some 
five million pounds, and woollen rags worth 
about one million pounds arrive normally from 
the northern parts of Europe, and raw silk to 
a value of about £200,000 comes from France 
and Italy. A certain amount of cotton yarn is 
brought from Belgium, usually when English 
-prices are high; but that supply is in no sense 
irreplaceable. Dutch printed cottons and some 
German and French dyed goods are brought 
over, and other goods of the same kind are 
bought and delivered abroad from Continental 
ports by British firms. The cotton, hosiery, 
and gloves, which are imported by the five 
million pounds worth per annum, derive in the 
main from Chemnitz. There are about three 
and a half million pounds’. worth of cotton lace, 
ribbons, trimmings, and sundries, all of which 
come from countries now at war or under arms. 
Woollen yarn to a similar amount comes 
normally from Belgium, Germany, and France 
to feed the shirting: and dress goods looms. 
French and German dress goods, which have 
latterly been standing at some advantage in our 
own and other markets, represent some four and 
a half million pounds, or fifty-six million yards— 
enough, perhaps, to make eight million dresses. 
The fifteen million pounds worth of foreign 
silks are nearly all Continental, as are some 
two million pounds worth of linen yarn and 
cloth. Impediments other than those of trans- 
port stand in the way of the importation of 
these articles, and even short hostilities may 
be followed by a lengthy period of the dis- 
organisation of industry in the. countries of 
production. 


The Immediate Outlook.—Speculation upon 
the industrial outcome of the vast calamity 
would be gratuitous, and if the economic stakes 
were less considerable, calculation of the 
chances would savour of bad taste. It is, how- 
ever, the business of manufacturers to calculate 
carefully, and their heads have been kept 
admirably cool at the critical point. In the 
general dispositions thus far taken for the cur- 
tailment of consumption there have been 
friendly signs of consideration for the work- 
people, and as between manufacturers and 
distributor it is well understood that there must 
be give and take. Experience gained in wars in 
which British arms were not engaged favours 
a- supposition that the industrial consequences 
will not be entirely unredeemed. The direct 
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outcome of hostilities in the form of contracts 


for military clothing may be of use to the few 


rather than to the many. The indirect results 
should easily be greater, and in respect of 
such trade as may be done during the war and 
in the period immediately following upon it, 
British manufacturers will have either a 
working monopoly or a useful start. When the 
atmosphere is clearer and raw materials are 
purchasable at an attractive price, manufac- 
turers with means will see the force of 
accumulating stocks .of goods in anticipation of 
requirements. It is fervently hoped that the 
hostilities will imply less disorganisation of the 
industrial machine than is involved by the 
Continental military system, and in that event 
our. readiness, financial resources, and com- 
mercial connections must prove of great use in 
restoring many mills to work. It is, unhappily, 
possible to predict with full confidence the form 
that some demand will take. The South 
African War is remembered in ‘the dress 
industry as the efficient cause of large trans- 
actions in black. 


Subsidiary Supplies.—Textile industry is de- 
pendent to a greater extent than is invariably 
realised upon supplies of oil for lubrication, 
leather for strapping and belting machines, 
timber for bobbins and shuttles, and upon an 
indefinite number of sundries. Some d's- 
turbance in the supply of these is inevitable. 
The heavy chemicals used in dyeing and finish- 
ing, although preponderantly of British manu- 
facture, are in numerous cases made with the 
assistance of imported ores and gross materials. 
The dyes used are, of course, largely German, 
but two German firms, to preserve their 
patents, opened English works; and there are 
English colour makers whose wares should re- 
ceive serious attention in view of the changed 
state of affairs. Textile machine making is in 
a double sense an allied trade, occupying in 
textile centres the fathers, brothers, and hus- 
bands of those who work in the mill. The 
situation of the machine makers has been 
gravely affected, for they live upon foreign 
orders, and the war has cut off at a blow half 
their foreign trade. 


The Ethics of Short-time Working. — Every 
other topic than that of war has been made 
remote, and a rude ending has come to an 
interesting controversy as to the effects and 
advantages of the organised curtailment of the 
production of cotton yarn. An international 
eurtailment was made by spinners in 1904 in 
view of the alarmingly short crop of cotton matur- 
ing in that year. A decision to regulate pro- 
duction by ithe equivalent of closing all 
federated Lancashire spinning mills for three 
weeks had recently been taken, with the assent 
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of owners of more than 80 -per cent. of the 
spindles occupied upon American cotton. This 
season the crop is not short, but the price has 
ruled inconveniently high, and the consumption 


of yarn had fallen so far as to remove the 


profit margin on the classes of yarn chiefly pro- 
duced. The necessity of cutting off the produc- 
tion has not been disputed. Controversy has. 
centred on the manner in which the reduction 
should be made—whether by the uniform action 
of all federated concerns, or upon individual 
initiative. - Cotton spinners within the Federa- 
tion have been greatly annoyed by the action 
of independent parties who run up new mills 
without heed for the balance of supply and 
demand, and who obtain the necessary capital 
chiefly by way: of loan from the builders, 
machinists, cotton brokers, coal dealers, and 
operatives benefiting by the building or work- 
ing of the mill. These outsiders disregard the 
behests of the Federation, and exploit its sacri- 
fices to their profit by running their mills upon 
full time when the federated mills are at a 
stand. The argument presented by Mr. W. J. 
Orr in the Manchester Guardian is that arti- 
ficial expedients adopted to improve the 
spinners’ margin give the freebooters their 
opportunity, and -promote on the one hand the 
building of mills for which there is no actual 
room. The federated mills in effect increase 
their own working costs to the advantage of 
the unfederated and of the competing foreigner. 
Upon the other hand, in depressing the price 
of cotton, they discourage the planter from 
putting down a larger acreage, and tacitly 
invite him to shorten his production. Mr. 
Orr’s suggestion is that the. case would be 
better met by leaving those spinners who had 
advantageous contracts to produce yarn to the 
full limit of their capacity, and to allow the 
others to stop or go into liquidation. Sir 
Charles Macara, president of the Federation, 
is of the opinion that the cotton trade is too 
large a concern to ke left safely to individuals, 
each blindly seeking his own interest, and is 
opposed to a laisser aller that would depreciate 
the value of the whole of the machinery and 
buildings in Lancashire. Mr. Thomas Ashton, 
an ex-president of the Operative Spinners’ 
Amalgamation, resembles some other leaders 
of cotton trade unionism in his opposition to 
the building of “ illegitimate’ mills, which, by 
reducing profits, tend to obstruct the raising of 
wages. Some employers and some union leaders 
favour a defensive scheme, under which both 
parties would discountenance mill building by 
boycotting all who had part in the erection, 
equipment, or operation. The support com- 
manded by these proposals has not yet been 
tested. Although the discussion is for the 
present submerged, it is probable -enough that 
the conflict of ideas will be renewed in happier 
days. 
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GENERAL NOTES. 


German AIR-CRAFT.—According to a note in the 
Engineer, Germany now has fourteen large air- 
ships, including seven Zeppelin destroyers. Their 
size is on the average 600,000 cubic feet, and they 
carry 600 to 800 horse-power motors. A crew of 
fifteen to twenty men is carried, also eight tons 
net load, comprising 1:5 tons of projectiles. 
Between Berlin and the frontier are thirty balloon 
sheds and grounds with sheds of 600 ft. length in 
many cases, pivoting upon large platforms so as to 
face the wind and allow the airships to enter safely. 
Balloon supplies are well looked after, and special 
railway cars are fitted out with sets of steel 
hydrogen bottles mounted upon a common dis- 
chatge pipe. Such cars are kept stationed in 
works which furnish hydrogen as a by-product, 
and are ready to be sent out upon the railway 
wherever they are needed. The German army 
counts considerably upon night trips with the 
airship or aeroplane fleet, and all the needed 
measures have been taken to allow of doing this in 
good condition, the landing grounds being lighted 
at night and a system of coloured electric flashes, 
as in lighthouses, shows special signals for each of 
the grounds. A powerful electric searchlight on 
board the airship also lights up the ground when 
landing. 


PROHIBITED Eixports.—A supplement to the 
London Gazette prohibits the exportation from 
the United Kingdom of the following goods, which 
are judged capable of being converted imto or 
made useful in increasing the quantity of military 
or naval stores: Acetone, areoplanes, airships, 
balloons of all kinds and their component parts, 
pack, saddle, and draught animals suitable for use 
in war, rifles, arms of all kinds and their component. 
parts, benzol, carbon required for searchlights, 
chrome and ferro-chrome, hempen cloth, cartridges, 
charges of all kinds and their component parts, 
copper ore or unwrought of all kinds, cotton suit- 
able for use in the manufacture of explosives, 
cotton waste, creosote, internal combustion engines, 
and lorries capable of carrying a load of 25 cwt. 
and upwards—whole or in parts—fulminate of 
mercury, gunpowder, torpedo nets, nickel and 
- ferro-nickel, blast furnace oil, coal tar oil, shale oil 
fuel, olive oil, lubricating mimeral oil, fuel oil, 
petroleum gas oil, petroleum spirit or motor spirit 
—including shell spirit—petroleum, projectiles of 
all kinds and their component parts, coal sacks, 
silk cloth, silk braid, silk thread suitable for 
cartridges, surgical bandages and dressings, toluol, 
and zinc. 


WATER HYACINTHS AS FIBRE PRODUCERS IN 
INDO - CHINA. — As a result of the spread of 
the water hyacinth in the waters of Cambodia 
and other parts of Indo-China, there have been 
investigations made in that colony as to the 
possible uses of the plants. In connection with 
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the discussion, a French professor, named Perrot, 
has announced to the Chamber of Commerce at 
Saigon the results of experiments he has made 
with the plant as a fibre producer. He has 
extracted the fibre from the stalk, and finds that 
after drying it can be made into serviceable rope 
and twine as well as coarse thread suitable for 
matting and sailcloth, and its use in Indo-China 
is suggested for bags for rice and other grain 
exports in place of the jute bags now imported. 
On a native loom it produces a strong flexible 
cloth of about the same quality as jute. The 
fibre takes dyes readily and has high tenacity. 
Its weight is about the same as that of jute, but 
can be reduced by treatment with chrome alum, 
which makes the product water-proof, By the 
process followed by native workmen, 220 l1bs. of 
green stems yield nearly 10 lbs. of fibre, as com- 
pared with from 3°5 to 4 per cent. of fibre from 
sisal. 


CANADIAN OOBALT.—A note in Nature states that 
the Canadian Department of Mines is conducting 
an elaborate investigation into the preparation and 
properties of metallic cobalt and its alloys, with the 
object of increasing the demand for this metal, and 
thus giving greafer economic value to the large 
deposits containing it at Cobalt, Ontario. The 
researches are being conducted under Dr. H. T. 
Kalmus at Queen’s University, Kingston, Ontario, 
and the results of the first portion of the investi- 
gation have just been published in a bulletin of the 
Department of Mines. This portion deals entirely 
with the preparation of metallic cobalt by the 
reduction of the oxide, the reducing agents em- 
ployed being respectively carbon, hydrogen, carbon 
monoxide, and aluminium. The results of the 
experiments are given with great detail, and show 
that, as might have been expected, all the above 
agents can reduce oxide of cobalt completely under 
suitable conditions. 


FRENCH ARTIFICIAL Woop.—Some attention has 
of late been directed in Lyons to an artificial 
wood which, it is stated, will be of great value 
as a substitute for natural wood. The process 
consists in transforming straw into a solid 
material having the resistance of oak. The straw, 
after being cut into small pieces, is reduced by 
boiling to a paste, to which certain chemicals are 
added. When the paste has been reduced to a 
homogeneous mass it is put into presses, and 
planks, beams, laths, and mouldings of all sizes 
are readily made. This new material can be sawn 
like natural wood. As a fuel it emits a bright 
flame and little smoke. It is further stated to be 
adaptable to the manufacture of match stems. 


SUPPLY OF VEGETABLES.—The Board of Agri- 
culture and Fisheries appeal to horticulturists, 
both owners of private gardens and market 
growers, to preserve for distribution to allotment 
holders and cottagers their surplus stocks of 
seedling vegetables suitable for autumn planting 
in the district. — 
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NOTICES. 


EXAMINATIONS. 

The results of the Elementary Examinations 
(Stage I.) are published to-day (21st inst.). 
Those of the Advanced Examinations (Stage 
IIT.) were issued on June 19th, and those of 
the Intermediate Examinations (Stage II.) on 
July 20th. 

The Examination Programme for 1915 will 
be ready early in September. 


“OWEN JONES” PRIZES. 

The Council of the Royal Society of Arts 
hold a sum of £400, the balance of the sub- 
scriptions to the Owen Jones Memorial Fund, 
presented to them by the Committee of that 
fund in 1876, on condition that the interest 
thereof be spent in prizes to “Students of 
Schools of Art, who, in annual competition, 
produce the best designs for Household Fur- 
niture, Carpets, Wallpapers, and Hangings, 
Damasks, Chintzes, etc., regulated by the 
principles laid down by Owen Jones.” 

Competitions, under the terms of this Trust, 
have been held annually since 1878. 

The next award will be made in 1915, when 
six prizes are offered for competition, each prize 
to consist of a bound copy of “The Leading 
Principles in Composition of Ornament of Every 
Period,” from the “ Grammar of Ornament,” by 
Owen Jones, and the Society’s Bronze Medal. 

The prizes will be awarded on the Report of 
the Examiners in the National Competition of 
the Board of Education. Designs submitted 
for these prizes must be sent in with the other 
works forwarded for the National Competition. 
They must be marked “In competition for the 
Owen Jones Prizes,” and must comply with 
the rules governing the National Competition as 
issued by the Board of Education. . 

No candidate who has gained one of the above 
prizes can again take part in the competition. 


RECLAMATION OF WASTE LAND.* 


I have tried to find a topic which under one or 
other of its aspects may be equally interesting both 
to my colleagues from England and to my audience 
who are farming here in this great continent. My 
subject will be the winning of new land for agricul- 
ture, the bringing into cultivation of land that has 
hitherto been left to run to w&ste because it was 
regarded as unprofitable to farm. To some extent, 
of course, this may be regarded as the normal pro- 
cess by which new countries are settled: the bush 
is cleared and the plough follows, or under other 
conditions the rough native herbage gives way to 
pasture under the organised grazing of sheep or 
cattle. I wish, however, to deal exclusively with 
what are commonly termed the bad lands, inasmuch 
as in many parts of the world, though recently 
settled, agriculture is being forced to attack these 
bad lands because the supply of natural farming 
land is running short. In a new country farming 
begins on the naturally fertile soils that only require 
a minimum of cultivation to yield profitable crops, 
and the new-comers wander further afield in order 
to find land which will in the light of their former 
experience be good. Before long the supply is 
exhausted; the second-class land is then taken up, 


< until the stage is reached of experimentation upon 


soils that require some special treatment or novel 
form of agriculture before they can be utilised at 
all. Perhaps North America affords the clearest 
illustration: its great agricultural development 
came with the opening up of the prairies of the 
Middle West, where the soil, rich in the accumu- 
lated fertility of past cycles of vegetation, was both 
easy to work and grateful for exploitation. But 
with the growth of population and the continued 
demand for land no soils of that class have been 
available for the last generation or so, and latterly 
we find the problem has been how to make use of 
the arid lands, either by irrigation or by dry-farming 
where the rainfall can still be made adequate for 
partial cropping, or, further, how to convert the 
soils that are absolutely poisoned by alkali salts 
into something capable of growing a crop. . You 
yourselves will supply better than I` chn the 
Australian parallels; at any rate, we in England 


* Address to the Agricultural Section of -the British ' 
Association by A. D. Hall, M.A., F.R.S., President of the 
Section. Delivered at Adelaide on August 12th. 
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read that the wheat-belt is now being extended into 
districts where the low rainfall had hitherto been 
thought to preclude any systematic cropping. 

Now, the fact that the supply of naturally fertile 
land is not unlimited reacts in its turn upon the 
eld countries. During the eighties and nineties 
of the last century the opening up of vast 
wheat areas in America, Argentina, Australia, and 
the development of the overseas trade reduced 
prices in Europe to such an extent that in Great 
Britain, where the full extent of the competition 
was experienced, the extension of agriculture came 
to an end despite the continued increase of popu- 
lation. The area of land under cultivation has 
declined but little despite the growth of the towns, 
but the process of taking in the waste lands stopped, 
and much of the land already farmed fell back from 
arable to cheaper pasture. But as soon as produc- 
tion in the newer countries failed to keep pace with 
the growth of population, prices began to rise again, 
and we are now in the old world endeavouring to 
make productive the land that has hitherto been of 
little service except for sport and the roughest of 
grazing. Even the most densely populated European 
countries contain great areas of uncultivated land ; 
within fifty miles of London blocks of a thousand 
acres of waste may be found, and Holland and 
Belgium—perhaps the most intensively cultivated 
of all Western countries—possess immense districts 
that are little more than desert. Of the European 
countries, Germany has taken the lead in en- 
deavouring to bring into use this undeveloped 
capital; her population is rising rapidly, and her 
fiscal policy has caused her to feel severely the 
recent increase in the prices of foodstuffs, which 
she has determined to relieve as far as possible by 
extending the productivity of herown land. It has 
been estimated that Germany possesses something 
approaching to ten million acres of uncultivated 
land, and a Government department has been 
created to reclaim and colonise this area. 

Before dealing with the processes by which the 
rough places of the earth are to be made plain, 
there is one general question that deserves con- 
sideration—Is it more feasible to increase the 
production of a given country by enlarging the 
area under cultivation or by improving the methods 
of the existing cultivators? There is without 
doubt plenty of room for the latter process even 
in the most highly farmed countries: in England 
the average yield of wheat is about 32 bushels per 
acre—a good farmer expects 40; the average yield 
of mangolds, a crop more dependent upon cultiva- 
tion, is as low as 20 tons per acre, when twice as 
much will not be out of the way with good farming. 
A lange proportion of the moderate land in 
England is kept in the state of poor grass—even as 
grass its production might be doubled by suitable 
manuring and careful management, while under 
the plough its production of cattle-food might 
easily be trebled or quadrupleé. Why, then, 
trouble about adding to the area of indifferent 
land when so much of what has already been 
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reclaimed, upon which the first capital outlay of 
clearing, fencing, road-making, etc., has been 
accomplished, is not doing its duty? ‘We are at 
once confronted by the human factor in the 
problem. The existing educational agencies which 
will have to bring about better farming will only 
slowly become effective, and however imperfect 
they still may be in England, they are mainly so 
because of the lack of response upon the part of 
the farmers. The present occupiers of the land 
do obtain in many cases a very inadequate return 
from it, but they make some sort of a living, and 
they hold it up against others who, though they 
want land, cannot be guaranteed to use it any 
better. Improved farming means more enterprise, 
more knowledge, often more capital, and the man 
who can bring these to the business is far rarer 
than the man who, given a piece of land even of 
the poorest quality, will knock a living out of it 
by sheer hard work and doggedness. While, then, 
there should be no slackening in our efforts to 
improve the quality of the management of existing 
land, there is a case for also using every effort to 
increase the cultivable area; indeed, it is probable 
that for some time to come the second process 
will add most to both the agricultural production 
and the agricultural population. 

Let us now consider what are the factors which 
determine the fertility of the land that is first 
brought into cultivation and remains the backbone 
of farming in the old settled countries. Foremost 
comes rainfall, and the distribution is almost as 
important as the amount. Winter rain is more 
valuable than summer, and though cereal-growing 
is none the worse and may even obtain better re- 
sults with a rainless summer, stock-raising and the 
production of fodder crops are the better for a 
rainfall that is distributed fairly evenly throughout 
the year. Rainfall, again, must bear some relation 
to temperature ; some of the best farming in the 
eastern counties of England is done on an average 
rainfall of 20 inches; there are great areas in South 
Africa with the same average rainfall that are little 
better than desert. In temperate regions we may 
say that the naturally fertile land requires a rain- 
fall of from 20 to 50 inches per annum, not too much 
segregated into seasons and some at least falling in 
the winter. 

If the rainfall is excessive, or the drainage in- 
adequate to carry it off, the formation of peat is 
induced, resulting in such uncultivated areas as 
the bogs of Ireland and the moors of Eastern 
England, Holland, and Germany. 

Given suitable rainfall and temperature the tex- 
ture of the soil becomes a factor of importance; if 
too coarse and sandy, so little of the rainfall is 
retained that we get all the effects of drought 
secondarily produced. In itself the open texture 
of a coarse sandy soil is favourable to plant de- 
velopment ; under irrigation, or where the situation 
is such as to result in permanent water a short 
distance below the surface, fine crops will be 
produced on sandy soils that would remain almost 
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barren if they only depended upon the rainfall for 
their water. In Western Europe large areas of 
heaths and waste land owe their character to the 
coarse and open texture of the soil. At the 
opposite extreme we find clays so heavy that their 
cultivation is unprofitable; such soils, however, 
will carry grass and are rarely left unoccupied. 
For example, in the South-East of England there 
are a few commons—i.e., land which has never been 
regarded as worth enclosing and bringing into 
particular ownership—situated on heavy clay land ; 
most of such land is pasture, often of the poorest, 
or, if at any elevation, it has been covered with 
forest from time immemorial. 

One last factor in the soil is of the utmost 
importance to fertility, and that is the presence of 
lime—of calcium carbonate, to be more accurate — 
in quantities sufficient to maintain the soil in a 
neutral condition. Old as is the knowledge that 
lime is of value to the soil, we are only now 
beginning to realise, as investigation into the 
minute organisms of the soil proceeds, how funda- 
mental is the presence of lime to fertility. A 
survey of the farming of Hngland or Western 
Europe will show that all the naturally rich soils 
are either definitely calcareous or contain sufficient 
calcium carbonate to maintain them in a neutral 
condition, even after many centuries of cultivation. 
Examples are not lacking where the supply of 
calcium carbonate by human agency has been the 
factor in bringing and keeping land in cultivation. 
I have discussed one such case on the Rothamsted 
estate, and several others have come under my 
notice. The amelioration of non-calcareous soils 
by treatment with chalk or marl from some 
adjacent source has been a traditional usage in 
England and the North of France; Pliny reports 
it as prevailing in Gaul and Britain in his day; 
and the farmer of to-day often owes the value of 
his Jand to his unknown predecessors who con- 
tinuously chalked or marled the land. Upon the 
presence of carbonate of lime depends the type of 
biological reaction that will go on in the soil; the 
beneficial bacterial processes that prepare the food 
for plants only take place in a medium with a 
neutral reaction. The Rothamsted soils have pro- 
vided two leading cases. I have shown that the 
accumulation of fertility in grass-land left to itself 
and neither grazed nor mown, so that virgin con- 
ditions were being re-established, was due -to the 
action of the organism called Azotobacter, which 
fixes free nitrogen from the atmosphere, and was 
indirectly determined by the presence of calcium 
carbonate in the soil, without which the Azoto- 
bacter cannot function. Examination of typical 
examples of black soils from all parts of the 
world—the prairies of North America, the steppes of 
Russia and the Argentine, New Zealand and Indian 
soils—showed in all of them the Azotobacter 
organism and a working proportion of carbonate 
of lime. New, as we know, all virgin soils are not 
rich, and only in a few parts of the world are to 
be found those wonderful black soils that are often 
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several feet in depth and contain 10 to 20 per cent. 

of organic matter and 3 to 5 parts per thousand of 

nitrogen. These soils are all calcareous, they 

occur in regions of a moderate rainfall inducing 

grass-steppe or bush conditions, and the annual 

fall of vegetation provides the organic matter 

which the Azotobacter requires as a source of 

energy in order to fix nitrogen. Non-calcareous 

soils under similar climatic conditions da not 

accumulate nitrogen and become rich; in the 

absence of carbonate of lime the nitrogen-fixing 

organisms are not active, and the soil only receives 

from the annual fall of vegetation the nitrogen 

that was orginally taken fromit. There is but a 

cyclic movement’ of nitrogen from the soil to the 

plant and back again, whereas in the calcareous, 
soils there is also continuous addition of fresha 
nitrogen derived from the atmosphere, in which» 
process the carbonaceous part of the annual crop. 
supplies the motive power. 

The other leading case to be found at Rothamsted ' 
is that of certain grass-plots which have artificially 
been brought into an acid condition by the con-- 
tinued application of sulphate of ammnnonia, Ins 
these soils nitrification is suspended, the nitrifica-- 
tion organisms have even disappeared, though the 
herbage still obtains nitrogen, because most plants 
are able to utilise ammoniacal nitrogen as well as 
nitrates. The interesting feature, however, is that 
the decaying grass on these acid soils passes into 
the form of peat, a layer of which is forming upon 
the surface of the soil, though nothing of the kind 
is found on adjacent plots where the use of lime or 
of alkaline manures has prevented the development 
of acidity. From this we may learn that the 
development of a surface layer of peat, independent 
of waterlogging (when another kind of peat forms 
even under alkaline conditions), is determined by 
the acidity of the soil, when certain of the bacterial 
processes of decay are replaced by changes due to 
micro-fungi which do not carry the breaking-down. 
of organic matter to the destructive stage. This 
affords us a clue to the origin of many areas of 
upland peat in the British Isles, where the remains 
of ancient forest roots and stumps of trees are 
found on the true soil surface below the layer of 
peat, but where there is no waterlogging to bring 
about the death of the trees and the formation of 
peat. We may suppose that when the land-surface 
became fit for vegetation at the close of the glacial 
epoch, it covered itself with a normal vegetation, 
chiefly dwarf forest, because of the rainfall and 
temperature. The soil, however, being without 
carbonate of lime, would in time become acid with 
the products of decay of the vegetable matter 
falling to the ground, and s soon as this acid. 
condition was set up peat would begin to forms 
from the grassy surface vegetation. The process 
would continue until the acid conditions and the 
depth of the accumulating layer of peat would kill 
the trees, the stumps of which would remain sealed. 
up below the peat. I am far from thinking that 
this explanation is complete, but at least we have 
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facts in sight which could lead one to suppose that 
a non-calcareous soil originally neutral and carrying 
a normal vegetation can naturally become acid, 
alter the character of its vegetation and clothe 
itself with a layer of peat. The point of economic 
importance is that these peaty acid soils are of very 
little value as long as they are acid, though they 
take on a quite different aspect if they are limed 
and made neutral. 

Of all the soil factors making for fertility I 
should put lime the first; upon its presence 
depend both the processes which produce avail- 
able plant food in quantities adequate for crop- 
production at a high level, and those which 
naturally regenerate and maintain the resources of 
the soil; it is, moreover, the factor which is most 
easily under the control of the agriculturist. 

I need say little about those cases in which in- 

fertility is due to the presence in the soil of some 
substance which is actually injurious to plant- 
growth, because such substances are nearly always 
due to the physical environment of the soil, to 
too much or too little water. In waterlogged 
situations we may find in the soil peaty acids, 
iron salts, sulphides, etc., inhibiting the growth of 
plants; in arid regions the soil may still be 
charged with an excess of soluble compounds of 
the alkalis and alkaline earths, resulting from the 
decomposition of the rocks that have been broken 
down to form the soil, but which through the in- 
adequate rainfall have never been washed out. 
The establishment of normal conditions of growth— 
irrigation in the one case, drainage in the other— 
will speedily result in the removal of the dele- 
terious substances. Practically, only bodies that 
are soluble can get into a plant to injure it, hence 
such bodies can be removed from the soil by water, 
provided that the water can find its way through 
the soil and escapa. 

Let us now consider the various methods by 
which land suffering from one or other of the 
Risabilities we have just discussed is nowadays 
being brought into cultivation. The most impor- 
tant, if we consider the area affected, is the 
extension of cropping into regions of deficient rain- 
fall by means of what has been termed dry-farming. 
As far as its immediate methods go, dry-farming 
consists in nothing more than the application of 
the principles of husbandry worked out by English 
farmers in the east and south-east of England— 
principles first expounded by Jethro Tull, though a 
complete explanation was not then possible, even 
if it is now. In the first place, the tilth must be 
made both deep and fine; thus whatever rain falls 
will be absorbed and the conditions favouring a 
deep and full root range will have been established. 
Next, the soil below the surface, though finely 
worked, must be compact, because only thus can 
the water present travel to the roots of the plant. 
Lastly, a loose layer must be maintained on the 
surface, which, though dry itself, acts as a screen 
and a barrier to prevent loss of water from the 
affective soil below by any other channel than that 
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of the plant. Granted these methods of culti- 
vation, the new feature about “ dry-farming,” which 
has been introduced by settlers in the arid districts 
of Australia and North America, is the use of a year 
of bare fallow in which to accumulate a supply of 
water for the next year’s or two years’ crop. This 
raises the fundamental question of how much water 
is necessary for the growth of an ordinary crop. 
The first investigation that Lawes and Gilbert 
carried out at Rothamsted dealt with this very 
point; they grew the usual field crops in pots, pro- 
tected the surface of the soil from evaporation so 
that all the loss of water proceeded through the 
plant, weighed the water that was supplied from 
time to time, and finally weighed the produce, 
expressing their results as a ratio between the dry 
matter produced and the water transpired by the 
plant. These experiments have been repeated 
under different climatic conditions by Hellriegel 
in Heidelberg, by Wollny in Vienna, by King and 
others in America. Now the two processes in the 
plant, carbon assimilation and transpiration, are 
not causally connected, though as both are carried 
out in the leaf and have some factors in common 
they are found to show some constancy in their 
relative magnitudes. Lawes and Gilbert obtained 
a ratio of about 300 lbs. of water transpired for 
each-pound of dry matter harvested, but the other 
investigators under more arid conditions found 
much higher figures—up to 500 and even 700 to 1. 
Now, a crop yielding 20 bushels of wheat per acre 
will contain about a ton of dry matter per acre, so 
that, taking the high ratio of 500 to +1, no more 
than 500 tons of water per acre, or 5 inches of rain, 
will have been consumed in the production of this 
crop. It is, of course, impossible to ensure that all 
the rain falling within a year shall be saved for the 
crop; much must evaporate before it reaches the 
subsoil where it can ba stored, and only when the 
crop is in full possession of the land can we expect 
that all the water leaving the soil shall go through 
the crop. What proportion the waste bears to 
that which is utilised will depend not only on the 
degree of cultivation but upon the season at which 
the fall occurs; summer showers, for example, that 
do not penetrate more than a few inches below the 
surface, will be dissipated without any useful effect 

When the climatic conditions result in precipita- 
tion during the winter, the water will be in the 
main available for crop-production; and it has 
been found by experience that cereals can be 
profitably grown with as small a rainfall as 12inches. 
The necessary cultural operations consist in pro- 
ducing such a rough surface as will ensure the 
water getting into the subsoil, hence autumn 
ploughing is desirable. When the precipitation is 
largely in the form of snow, a broken surface also 
helps both to absorb the thawing snow and to 
prevent it being swept into the gullies and hollow 
places by the wind. On some of the Russian steppes 
it has become customary to leave a long stubble in 
order to entangle as much snow as possible, but 
probably a rough ploughing before the snowfall 
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would be even. more effective. When the rainfall 
drops to the region of 12 to 16 inches and occurs 
during the summer months, then dry-farming 
methods and the summer fallow become of the 
first importance. The deep cultivation ensures 
that the water gets quickly down to the subsoil 
away from danger of evaporation, and the imme- 
diate renewal of a loose surface tilth is essential 
in order to conserve what has thus been gained. 

In connection with this dry-farming there are 
several matters that still require investigation 
before we can decide what is the minimum rainfall 
on which cultivation can be profitable. In the 
first place, we are only imperfectly informed as to 
the relation between rainfall and evaporation. At 
Rothamsted there are three drain-gauges side by 
side, the soil layers being 20, 40, and 69 inches deep 
respectively. The surface is kept rough and free from 
growth, though hardly in the condition of looseness 
that could be described as a soil mulch. Yet the 
evaporation, even under a moist English atmos- 
phere, amounts to one-half of the annual rainfall ; 
and the significant thing is that the evaporation is 
approximately the same from all of the gauges, and 
is independent of the depth of subsoil within which 
water is stored. Evaporation, then, would seem to 
be determined by surface alone, but we are without 
systematic experiments to show how variations in 
the surface induced by cultivation will alter the 
rate of evaporation. A knowledge of the evapo- 
ration factor would then inform us as to what 
proportion of the rainfall reaches the subsoil; we 
then want to know to what extent it can be 
recovered, and how far it may sink beyond the 
reach of the crop. It is commonly supposed that 
the subsoil below the actual range of the roots of 
the crop may still return water by capillarity to the 
higher levels that are being depleted, the deeper 
subsoil thus acting as a kind of regulating reservoir 
absorbing rain in times of excess and returning it 
when the need arises. Butsome work of Leather’s 
in India and Alway’s on the great plains of North 
Americ View, and would 
suggest that only the layer traversed by roots, say, 
down to a depth of 6 feet, can supply water to the 
crop; the water movements from the deeper layers 
due to capillarity being too slow to be of much 
effect in the maintenance of the plant. The 
evidence on either side is far from being conclusive, 
and more experiment is very desirable. 

It would also be valuable to know how far 
evaporation from the bare soil can be checked by 
suitable screens or hedges that will break the sweep 
of the wind across the land. In England hedges 
have always been looked at from the point of view 
of shelter for stock; we find them most developed 
in the grazing districts of the west, while bare open 
fields prevail in the east and south. Yet the 
enormous value of a wind-screen to vegetation can 
be readily observed, and the market-gardeners both 
in England and in the still dryer districts of the 
south of France make great use of them. Lastly, 
we must have more knowledge about the relation 
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between transpiration-water and growth: we do 
not know if the high ratios we have spoken of hold 
for all plants. Xerophytic plants are supposed to 
be possessed of protective devices to reduce loss of 
water: are they merely effective in preserving the 
plant from destruction during the fierce insolation 
and drying it receives? and do they enable a plant 
to make more growth on a given amount of water ? 
Wheat, for example, puts on its glaucous waxy 
bloom under dry conditions: is this really accom- 
panied by a lower rate of transpiration per unit 
surface of leaf? and is it more than defensive, 
connoting a better utilisation of the water the 
plant evaporates ? 

The cultivation of these soils with a minimum 
rainfall necessitates varieties of plants making a 
large ratio of dry matter to water transpired, and 
also with a high ratio between the useful and non- 
useful parts of the plant. Mr. Beaven has shown 
that the difference in the yields of various barleys 
under similar conditions in England are due to 
differences in their migration factors: the same 
amount of dry matter is produced by all, but some 
will convert 50 per cent. and others only 45 per 
cent. into grain. This migration ratio, as may be 
seen by the relation between corn and straw on the 
plots at Rothamsted, is greatly affected by season ; 
nevertheless Mr. Beaven’s work indicates that 
under parallel conditions it is a congenital charac- 
teristic of the variety, and therefore one that can 
be raised by the efforts of the plant-breeder. The 
needs of dry-land-farming call for special attention 
on the part of the breeder to these two ratios of 
transpiration and migration. 

Closely linked up with the problems of dry-land- 
farming are those which arise in arid climates from 
the use of irrigation water on land which is either 
impregnated with alkaline salts to begin with or 
develops such a condition after irrigation has been 
practised for some time. The history of irrigation- 
farming is full of disappointments due to the rise 
of salts from the subsoil and the subsequent 
sterility of the land; but the conditions are fuily 
understood, and there is no longer any excuse for 
the disasters which have overtaken the pioneers 
of irrigation in almost every country. Sterility 
may arise from two causes —overmuch water which 
brings the water-table so close to the surface that 
the plants’ roots may ba asphyxiated, or the accumu- 
lation by evaporation of the soluble salts in the 
surface layer until plants refuse to grow. The 
annual cutting off of the cotton crop in Egypt as 
the water-table rises with the advance of the Nile 
flood affords a good example of asphyxiation, but 
in the neighbourhood of irrigation canals we also 
find many examples of sterility due both to the 
high water-table and to an accompanying rise of 
salts. The governing principle is that drainage must 
accompany irrigation. Even if free from salts at 
the outset, the land must accumulate them by the 
mere evaporation of natural waters, and they will 
rise to the surface, where they exert their worst effect ` 
upon vegetation, unless from time to time there is 
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actual washing through the soil and removal of 
the water charged with salt. Without drainage 
the greater the quantity of water used the greater 
the eventual damage to the soil, for thereby the 
subsoil water-table carrying the salts is lifted 
nearer to the surface. With a properly designed 
irrigation system the danger of salting ought not 
to occur; there are, however, many tracts of land 
where the supply of water is too limited to justify 
an expensive scheme of irrigation channels with 
corresponding drainage ditches at a lower level. 
Take the case of a single farmer with some water 
from an artesian well at his disposal, with perhaps 
little rainfall, with land subject to alkali, and no 
considerable natural fall for drainage. If he 
merely grades the land and waters it, sterility 
rapidly sets in; the only possibility appears to be to 
take a comparatively limited area and to cut out 
drainage ditches or tile drains 4 or 5 feet below 
the surface, even if they have to be led into a 
merely local hollow that can be abandoned to salt. 
The bed thus established must then be watered at 
any cost until there is a flow in the drains, after 
which the surface is immediately cultivated and 
the crop sown. There should be no further appli- 
cation of water until the crop covers the land; the 
use of water must be kept to a minimum, and by 
the ordinary methods of dry cultivation evapora- 
tion must be allowed only through the crop, not 
merely to save water but to prevent any rise of 
salt. With a loose surface and wind-breaks to 
minimise evaporation it has thus proved possible 
to grow valuable crops even on dangerously 
alkaline land. Superphosphate and sulphate of 
ammonia have proved to be useful fertilisers 
under, these conditions; both tend to prevent 
the reaction of the soil becoming alkaline, and the 
calcium salts of the superphosphate minimise the 
dnjurious effects of the sodium salts that naturally 
accumulate in the land. On the other hand, 
nitrate of soda is a dangerous fertiliser. Attempts 
have been made to reduce the salts in the land by 
the growth of certain crops which take up a large 
proportion of mineral matter, but I have not been 
able to ascertain that much good can be thus 
effected. Sugar-beet and mangolds do appreciably 
reduce the salt content, but are hardly valuable 
enough to pay for such special cultivation and the 
Limited irrigation water; the best thing appears to 
be to grow salt-bush on the non-irrigated margin 
of such areas, if only to prevent the efflorescent 
salts from blowing on to the cultivated portion. 
Let us now turn to the problem of land recla- 
mation as it occurs in North-Western Europe. 
There are two main types of land that have 
hitherto been left waste, the peaty and the sandy 
areas. Of the peaty areas we can distinguish 
again between the low-lying moors bordering the 
dower courses of the great rivers, for example, 
in England near the mouth of the Trent; and the 
upland peat-bogs of which Ireland furnishes so 
many examples. They have these features in 
common—an excess of water, a deficiency of 
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mineral salts, and, particularly in the upland 
bogs, a strongly acid reaction; but they possess 
great potential wealth in their richness in nitro- 
genous organic matter. It is in Germany and 
Holland that the methods of bringing into cultiva- 
tion these moors have been most completely worked 
out; in Germany, for example, it is estimated 
that there are about five million acres of moor- 
land of which about 10 per cent. are now under 
cultivation. The reclamation process must begin 
by drainage, which may be carried out by open 
ditches, but is most satisfactorily effected by pipes, 
despite the greater cost. The water-table must be 
kept some 8 feet below the surface. In districts 
which afford a market for peat, as, for example, on 
the Teufelsmoor near Bremen, the reclamation 
often begins by cutting out the peat, the lower 
layer of firm peat being won, dried, and sold for 
fuel. The upper spongy peat can be used for litter, 
but some part at least must be thrown back. 
Where the burning peat is thus extracted the 
excavation is in places pushed further until the 
underlying sand is reached, and enough of this is 
dug to spread over the reclaimed area to a depth of 
4 or 5 inches and mixed by cultivation with the 
spongy peat. Even when the peat is not removed, 
pits are often made in order to sand the land, 
so great an improvement does it effect in the 
character of the crops. However, sanding is not 
possible everywhere, and there are great areas 
under cultivation where the reclamation begins 
with drainage, followed by the cultivation of the 
immediate surface without either sanding or the 
removal of the burning peat, which indeed are 
impossible over large areas, but are carried out 
by the owners of small farms little by little. Special 
tools are required: certain forms of disc-ploughs 
and harrows give the best results; heavy tools 
for large-scale cultivation by steam or electricity 
are furnished with broad roller-like wheels; even 
the horses must wear broad wooden shoes. 

The next stage is the manuring, and it has only 
been the development of the artificial fertiliser 
industry during the last half-century that has 
rendered the cultivation of this type of land possible. 
On the alluvial moors where the ground water has 
always been alkaline, the peat is rich in calcium 
and no treatment with lime and marl is necessary 
(the English fens afford an example of this type of 
soil); but on the true peat bogs (Hochmoor of 
Germany) the manuring must begin with a good 
dressing of burnt lime, or, better, of marl or ground 
chalk. For meadows and pastures two tons per 
acre of lime, or twice as much of carbonate of 
lime, should be applied; the amounts may be 
halved for arable land. This must be followed by 
about 5 to 8 cwt. per acre of basic slag and an 
equal amount of kainit, which applications should 
be renewed in the second year, but then diminished 
in accord with the cropping. However, some 
phosphoric acid and potash salts must be con- 
tinuously supplied, with occasional dressings of 
lime or chalk on the acid peaty areas. These 
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latter also require in their earlier years nitrogenous 
manures, for the peat is slow to yield up the 
nitrogen it contains, The fertilisers should be 
nitrate of soda or lime, never sulphate of ammonia, 
The whole success of the reclamation depends on 
the use of these manures, as the peat in a state 
of nature is almost devoid of both phosphoric acid 
and potash; on the acid peats, again, normal 
growth is only possible after a neutral reaction 
has been attained by the use of lime or marl, 
With this manuring it is found to be easy to 
establish a good meadow herbage in a very short 
space of time; it is not even necessary to get rid of 
the surface vegetation of Hrica and other heath and 
bog plants. The manure is put on and the surface 
is worked continuously with disc-harrows and 
rollers, but never deeply; a seed-mixture contain- 
ing chiefly red, white, and Alsike clovers, Lotus 
uliginosus, rye-grass, Timothy and cocksfoot, is 
sown in the spring, and soon succeeds in choking 
the native vegetation. 

It is impossible to say what is the cost of the 
reclamation of moorland in this fashion; the big 
expense is the drainage and the construction of 
roads, both of which are entirely determined by 
local conditions. But of the value of the process 
when accomplished there can be no doubt. I 
have seen a case quoted from the Ostfriesische 
Zeitung, where a piece of moor bought for £75 
was reclaimed and sold for £900; and, best test 
of all, one may see in places like the Teufelsmoor, 
near Bremen, families living in comfort on thirty 
or forty acres of what was once merely wild moor 
with no productive value. 

Of even greater interest in England is the re- 
clamation of heath-land, which has of late years 
been proceeding apace in Germany. In this 
category we may include all land which owes its 
infertility to the coarse grade and low water- 
retaining power of the particles of whith the soil 
is composed, the soil being at the same time as a 
rule devoid of carbonate of lime, and covered in 
consequence with heather and similar calcifuge 
plants. In England there exist extensive tracts 
of uncultivated land of this character in close 
proximity to the considerable populations, but the 
process of reclaiming such land for agriculture 
seems to have come to an abrupt conclusion some- 
where about 1850, when the developing industries 
of the country began to offer so much greater returns 
for capital than agriculture. That land of the kind 
can be cultivated with success is evident from the 
mere fact that everywhere prosperous farms may 
be seen bordering the wastes, possessing soils that 
are essentially identical with those of the wastes. 
These were brought under cultivation when labour 
was cheaper, often without calculation of the cost, 
because the work was done piecemeal at times 
when the men would otherwise have been idle. 
Were any strict account to be framed, the re- 
clamation probably did not pay its way for many 
years, and it has only become possible again 
because of modern advances in science and 
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machinery. As examples-of the type of land, I 
may instance the Bagshot Sands, on which, in 
north Surrey, in Berkshire and Hampshire, and 
again in its southern development in the New 
Forest, lie so many thousands of acres of unculti- 
vated heath. No systematic reclamation has taken 
place, but everywhere farms have been carved out 
on this formation often by the industry of squatters, 
and within reach of London the vast supplies of 
town manure which used to be available have 
converted some of it into fertile land. The 
crystallisation of common rights into charters for 
public playgrounds, its growing appreciation for 
residential purposes, will now always stand in the 
way of the utilisation of most of the Bagshot Sands 
for agriculture, but further afield there are many 
areas of similar character. The Lower Greensand 
is perhaps equally discounted by its residential 
value, but on the Tertiaries of Dorset, the Crag. 
and Glacial Sands of Suffolk and Norfolk—the 
Bunter Beds of the Midlands, lie many ex- 
panses of waste that are convertible into farming 
land, just as Lincoln Heath and much of the 
beautifully farmed land of Cheshire have been’ 
gained for agriculture within the past century, 
Equally possible is an attack upon the sandy 
areas, warrens or links, behind the sand-dunes on 
many parts of the English and especially the 
Welsh coasts; not all of them are wanted for golf, 
and many can be fitted for market-gardening. Of 
old the only way of dealing with such land was 
merely to clear it, burn the rubbish, and start 
upon the ordinary routine of cultivation; but fora 
long time on such a system the crops will hardly 
pay their way from year to year, and the permanent 
deficiencies of the soil in lime and mineral salts 
remain unrepaired. In Cheshire the enormous 
value of marl and bones in such a connection was 
early recognised; it has been the later discovery 
of the potash salts that renders reclamation a 
commercial proposition to-day. The method that 
is now followed is to begin by clearing the land of 
shrubs, burning off the roughest of the vegetation, 
and turning over a shallow layer in the summer, 
leaving the heathery sod to the killing and disinte- 
grating action of sun and frost until the following 
spring. The manure is then put on—lime or 
ground chalk or marl as before, basic slag and 
kainit—and the sod is worked down to a rough 
seed-bed on which lupins are sown, to be ploughed 
in when they reach their flowering stage. The 
growth of the lupins makes the land; they supply 
humus to bind the sand together and retain 
moisture ; they draw nitrogen from the atmosphere, 
and with the phosphoric acid and potash form a 
complete manure for succeeding crops. Sometimes 
a second crop of lupins is ploughed in, but usually 
the land is put immediately to an ordinary rotation 
of rye, oats, potatoes, and clover. When the heath- 
land is divided among small tenants in an unre- 
claimed state, cropping often begins without the 
lupins, the necessary nitrogen being imported by 
nitrate of soda, but for years the land shows 
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inferior results. Only the tenant can rarely afford 
to lose the year the lupin crop involves, and so 
great is the demand for land in Germany that the 
State finds it preferable to let the tenant reclaim 
than to reclaim for him, and charge him as rent 
the cost of the more thorough process. And now 
as to the finance of the operation: the reclaiming 
down to the ploughing in of the lupin crop costs 
from £5 to £6 an acre, the bare heath costs from 
£5 to £7 an acre; the reclaimed land after a few 
years’ cultivation would sell at £20 to £30 an acre. 
Meantime the State has probably made a free grant 
for drainage, looking to get some interest back in 
increased taxation; the local authority has also 
made roads, for which the increased rating due to 
a new agricultural community must be the only 
return. It is a long-sighted policy, which will 
only find-its full justification after many years, 
when the loans have all been paid off and the 
State has gained a well-established addition to its 
agricultural land and its productive population. 
In comparing English with German conditions 
there are certain differences to be taken into 
account. In the first place, the work of re- 
clamation will be dearer in England because of 
the higher price of labour; then the land will not 
be so valuable when won, because the higher scale 
of prices for agricultural products enhances the 
price of land in Germany. Next, I doubt, in view 
of the great industrial demand for men in England, 
if we have the men available who will bring to the 
land the skill and power of drudgery that I saw 
being put into these German holdings of thirty to 
forty acres in their earlier years of low productivity. 
Moreover, in Germany these heaths are generally 
bordered by forests, in which the small holder gets 
occupation for part of the year, while his wife and 
children keep the farm going. For this, if for no 
other reason, afforestation and land reclamation 
and settlement should go on together ; but, despite 
these drawbacks, I am still of opinion that the re- 
clamation of such heath-lands is a sound commercial 
venture in England, either for a landowner who is 
thinking of a future rather than of a present return 
on his capital, or for the State~or other public 
body, wherever the waste land can be acquired for 
less than £5 an acre. The capitalised value of its 
present rental rarely approaches that figure, but 
the barrenest heath is apt to develop the poten- 
tialities of a gold-mine when purchase by the State 
comes in question. The map of England is so 
written over in detail with boundaries and rights 
and prescriptions that the path of the would-be 
reclaimer, who must work on a large scale if he is 
to work cheaply, can only be slow and devious, 
There are other possibilities of winning agricultural 
land even in England—from the slob land and 
estuaries, from the clays nowadays too heavy for 
cultivation; but the problems they present are 
rather those of engineering than of agricultural 
science. What I should like, in conclusion, once 
more to emphasise is, that the reclamation of 
heath and peat-land of which I have been speaking 
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—reclamation that in the past could only be im- 
perfectly effected at a great and possibly unre- 
munerative expense of human labour—has now 
become feasible through the applications of science 
—the knowledge of the functions of fertilisers, the 
industrial developments which have given us basie 
slag and potash salts, the knowledge of the fertility 
that can be gained by the growth of leguminous 
plants. From beginning to end: the process of 
reclamation of moor and heath, as we see in 
progress in North-Western Europe, is stamped as 
the product of science and investigation. 


FISH SUPPLIES. 

The following statement has been issued by the 
Board of Agriculture and Fisheries : 

“The Board of Agriculture and Fisheries and 
the Scottish Office, in co-operation with the 
Admiralty and the Board of Trade, are making 
such arrangements as the circumstances permit to 
secure the daily supply of fresh fish in the United 
Kingdom. 

“In spite of the diminution of the supplies of 
fish which has recently occurred, prices have not 
been above, and for part of the time at least have 
been below, the normal. Since fresh fish is a 
perishable commodity, it is reasonable to suppose 
that no considerable rise in the prices of fish is 
likely to occur. Moreover, an undertaking has 
been widely signed by fish merchants in England,’ 
Scotland, and Ireland to the effect that there shall 
be no attempt to corner supplies, that no large 
quantities of fish shall be withdrawn from sale’ 
and placed in cold stores with the object of 
enhancing prices, and that no large merchant will ` 
purchase large quantities for that purpose. 

‘In these circumstances the attention of the 
public is directed to the value of fish as a food, 
which may well be used in substitution for any 
other forms of food the prices of which may be 
enhanced. Moreover, not only is fish a highly 
nutritious and wholesome food, but, the supply 
being drawn for the most part from international 
waters, and being constantly replenished by the 
ordinary processes of Nature, the consumption of 
fish involves no depletion of the national stock of 
food supplies.” 


BRITISH MANUFACTURES. 

In view of the cessation of imports from Germany 
and Austria-Hungary, and the fact that there are 
many articles hitherto imported from these 
countries of importance, if not of necessity, to 
British manufacturers, information is invited by 
the Commercial Intelligence Branch of the’ Board 
of Trade from importers of such articles as to their 
precise nature and quality, in order that steps may ` 
be taken to ascertain whether similar goods might 
be produced in this country, and if so, where ; or, 
if not, from what neutral sources they could be 
obtained. : i 
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Doubtless in a large number of cases importers 
have already taken steps to inform themselves on 
these points, but, from cases which have come 
under the notice of the Commercial Intelligence 
Branch, it is believed that in some instances it has 
not proved an easy matter to obtain the necessary 
information, and it is thought that in such cases 
the branch may be able to render some assistance. 

Communications should be addressed to the 
Director of the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall Street, H.C. 

Of the goods imported from Germany, among 
the most important are drugs and certain chemical 
re-agents, now produced synthetically. On this 
subject Professor Tilden writes to the Times :— 

“ Probably the British public is not aware that 
nearly all the so-called synthetic drugs, such 
as antipyrine, phenacetin, aspirin, chloral and 
sulphonal, are made in Germany. So also is the 
artificial sweetening agent saccharin, as well as 
important antiseptic agents such as salicylic acid, 
and to a considerable extent also the alkaloids 
quinine, morphine, cocaine, etc. 

“Tt is only quite recently that belated attempts 
have been made by a few British manufacturers to 
revive this department of chemical industry in this 
country. Surely these manufacturers will not fail 
to take advantage of their position to prevent a 
famine in these necessary medical materials. In 
doing so there seems no sufficient reason why the 
manufacture of these substances should not be 
permanently established in this country. 

“ There is chemical knowledge, skill, and ex- 
perience available in this country, but to turn it 
to account capital and administrative business 
capacity are wanted. In these two qualifications 
the English business world has never been supposed 
deficient.” 


COTTON-GROWING IN BRITISH 
EAST AFRICA. 

The British East Africa Protectorate may be 
divided into three regions—the coast area, the 
highlands, and the lake district; the last is 
the section lying around Lake Victoria Nyanza 
on the west. The coast region comprises some 
very rich land, but, as the climate is hot and 
unhealthy, it is not attractive to the white 
settler, and is inhabited mainly by natives. 
The products are essentially tropical, and 
include rice, corn, coconuts, sisal, and rubber. 
In the north, along the Juba and Tana Rivers, 
cotton-growing is receiving attention. In many 
respects the conditions are somewhat similar 
to those in Egypt. Twice a year the Juba 
River overflows and brings down a rich deposit 
from the mountains, and it is possible to get 
two crops a year from the land. There is 
only a small rainfall; planting usually takes 
place in March, and the cotton is harvested 
in August. Thus far, according to a recent 
report by the Commercial Agent of the United 
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States Department of Commerce, only Egyptian 
varieties have been grown, and the Abassi 
quality has given the most satisfactory results. 
Some of the ‘best grades have brought good 
prices in Liverpool. If irrigation projects can 
be worked out on an extensive scale, it is 
estimated that nearly 1,000,000 acres along 
the Juba and Tana Rivers can be put under 
cotton, and as nearly one bale to the acre can 
be produced under favourable conditions, there 
appear to be good prospects for the development 
of this industry. A wealthy landowner in the 
Juba district, who is preparing to cultivate 
cotton on a large scale, planted 1,400 acres 
during the 1913 season. In 1912 he visited 
the United States to study the subject, obtain 
the best possible information, and prepare 
himself for the undertaking. He purchased a 
large amount of modern agricultural machinery, 
including the recently invented mechanical 
picker, and secured the services of two graduates 
of a Texas agricultural college to supervise 
the work and instruct the natives. While the 
annual production in this district has never 
been more than & few hundred bales, there appear — 
to be great possibilities of an increase. In the 
lake region, cotton has also been grown, largely 
by natives, but the production has been almost 
insignificant, amounting to little more than 
1,000 or 2,000 bales. Both Egyptian and 
American varieties have been grown, but it 
has not yet been definitely determined which 
is the most prolific or most profitable. 


THE BREAD-MAKING INDUSTRY 
l AT MILAN. 


The report of a commission appointed last year 
by the municipality of Milan to inquire into the 
state of the baking trade in that city, contains 
much interesting information respecting the 
improved conditions of the bakeries, as likewise in 
that of the workers that have taken place since 1906. 

The results of the labours of this commission 
have been published in a pamphlet form, from 
which we learn that, with a population of 561,989, 
there were 601 bakeries in Milan, in 1906. Now, 
with 635,385 inhabitants, there are 722 bake- 
houses, an increase of 18°06 per cent. in the 
population, and 20:18 per cent. in the number of 
the bakeries. The majority of the bakeries, as in 
1906, still only possess a single oven, but there has 
been a slight increase in those having two. The 
percentage in the number of these has increased 
from 3:33 to 6°38, whilst the number of larger 
bakeries has remained stationary for the last 
seven years. 

The consumption of flour in the greater number_ 
of these bakeries varies, as in 1906, from 1 to 3 
quintals (about 2 to 6 cwt.) per day. 

Generally speaking these bakeries. only employ 
two journeymen instead of three as formerly, the, 
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total number of these having fallen from 1,673 to 
1,488 at the present time. This is partly due to 
the introduction of mechanical appliances for 
kneading, etc., as well as to the fact that a special 
staff is now more generally employed for the 
delivery of the bread to customers. The number 
of persons for this purpose has increased from 
452 to 846 at the present time. 

From an hygienic point of view, great changes 
for the better have taken place during the last 
seven years, the number of underground bakeries 
having been reduced from 8°16 per cent, to 2°07 
per cent. Instead of 193 as formerly, 596 bakeries 
are provided with good natural light. Electricity 
is used for lighting in 449 establishments instead 
of only 48 seven years ago. 

The sanitary arrangements are generally more 
satisfactory than formerly, when only 87°44 per 
cent. of the lavatories were supplied with water, 
as compared with 89°57 per cent. now. 83:36 per 
cent. bakeries are at present supplied with good 
drinking water as compared with 29-98 per cent. 
in 1906. 

The paving of the premises, which was bad at 
‘the time of the former report in 1906, has also 
been considerably improved, but in the opinion of 
the committee there is still room for improvement 
in many of the hygienic arrangements, which even 
now are not always satisfactory. 

The condition of the workers has; on the whole, 
been greatly ameliorated by the abolition of night 
work, the introduction of a day of rest, etc. The 
hours of labour have been shortened from 12 to 132 
hours per day in 1906 to between 8 to 94 hours at 
the present time. 

The number of men who sleep on the premises 
has been reduced from 59°74 per cent. to 32°39, 

With regard to education there are now only 
1:27 per cent. of the workers employed in this 
industry who can neither read nor write, as com- 
pared with 4:40 per cent. in 1906. 

Wages have also increased. Mechanical 
appliances for bread-making are now used at 85°59 
per cent. of the bakeries in Milan as compared with 
13°82 per cent. in 1906. 388 per cent. of the 
workers employed in that industry are paid by 
piecework, at the rate of 5 lire per quintal (nearly 
2s. per cwt.) for household, and 8 lire per quintal 
(about 3s. 4d. per cwt.) for fancy bread. 

The other 62 per cent. receive monthly wages, of 
this number about half receive, in addition to board 
and lodgings, 90 to 109 lire for bakers, 50 to 89 lire 
kneaders, and 40 to 60 lire the third hands. 

When lodging only is given the rates are re- 
spectively 110 to 139 lire for bakers, 80 to 109 lire 
for kneaders, and 60 to 89 lire for third hands. 
When food only is given, bakers receive 80 to 
129 lire, kneaders 60 to 114 lire, and third hands 
50 to 80 lire. 

Without food and lodging the monthly wages 
are, bakers 120 to 179 lire, kneaders 90 to 189 
lire, and the third hands and general helpers from 
70 to 109 lire per month. 
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GRAPE CULTURE AND WINE PRO- 
DUCTION IN SPAIN. 


The first statistics of grape crops in Spain 
appeared in 1857, and, although carelessly compiled 
to some extent, they served as a basis for those 
published in 1877. At the latter date the area in 
the district of Madrid devoted to grape culture 
was 1,259,384 acres, and the wine produced 
amounted to 170,938,337 gallons, representing 
41 per cent. of the area, and 32 per cent. of the 
production of all Spain, the Province of Logrono 
leading all Spanish provinces except Barcelona in 
the area under cultivation. Statistics for 1889 
showed that the 1,525,252 acres in grapes in the 
Madrid district produced 265,131,134 gallons of 
wine, being 36 per cent. and 34 per cent. respec- 
tively of all Spain. In spite of the Spanish 
customs tariff of 1891, and the commercial treaties 
of 1892, and the fall in the export trade of nearly 
50 per cent. leading to a glut in the Spanish 
market, statistics for 1908 showed that although 
there was an increased area under cultivation in 
certain provinces, there was a marked decrease in 
the quantity of wine produced, and that practi- 
cally all of the gain was in the Madrid district, 
where 1,400,391 acres under cultivation produced 
218,933,000 gallons of wine, being 41 per cent. and 
45 per cent. respectively of all Spain. Advance 
sheets for 1912, a bad crop year, showed 1,291,800 
acres under cultivation, with a production of 
157,610,000 gallons of wine. 

A comparison of the statistics issued for the 
various years since 1857 shows that Logrono has 
lost its pre-eminence as the centre of wine-pro- 
duction, and that its place has been taken by the 
district in the neighbourhood of Madrid. This 
advantage, however, is only in the quantity pro- 
duced; the wines of Logrono excel in flavour, 
bring much higher prices, and have a secure place 
in the trade. The beautiful clear wines produced 
there are considered to rival those of the Gironde. 
According to the American Consul at Madrid, 
many districts produce wines having considerable 
local fame, but the ordinary table wines exported 
from the Madrid district come from the Valdepenas 
and Manzanares regions. These wines are in good 
demand in Cuba, Porto Rico, and the Philippines, 
to which places they are exported in bulk, The 
Spanish habit of growing wine-producing grapes in 
any kind of soil leads to great differences in the 
quality of wine obtained from the same variety of 
grapes. A list of the different kinds and varieties 
of grapes grown in Spain is too long for publication 
here, but it suffices to say that the wines produced 
from these grapes carry from 8° to 18° of pure 
alcohol, with an average of about 13°, and that in 
many places the wealth and continued prosperity 
of entire districts depend upon the vine yield. 

The vineyards are for the most part divided into 
small tracts, under cultivation by a great number 
ef property owners. This fact, together with the 
actual economic condition of the country, the poor 
means of communication between the producing 
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centres, and the small resources of the average 
farmer, make the use of modern machinery and 
methods impossible for most wine-producers. 
Vines are usually planted in the month of October 
or November, after the land has been broken up to 
a depth of eight to sixteen inches, ploughs and 
hoes being used. The plants, usually in the form 
of sprouts (although in some provifces well- 
advanced vines are used), are planted at four to 
seven feet apart, in holes about sixteen inches deep 
and two-and-hulf feet wide; sometimes ten or 
twelve pounds of stable refuse is mixed with the 
earth in each hole. In January or February the 
soil around the base of each plant is loosened and 
banked around the vine up to its first branches. 

It is left in this way until March or April, when 
a sort of trench is made around the base as a 
receptacle for rain-water, and at the same time 
the roots are clipped. In May the trenches are 
filled, and the earth banked around the trunks to 
protect the plants from the intense summer heat, 
and to stay the evaporation of moisture. At the 
first pruning time after planting, all offshoots are 
cut, leaving only the two principal branches, so 
that the vine may grow faster and strengthen, and 
in the spring following the top is cut off so that 
the trunk may strengthen. The expense of plant- 
ing varies so much in the different regions that it 
is impossible to give an estimate of the average 
cost. A very few growers use fertilising materials 
in a scientific manner, but most of them use either 
none af all, or employ stable refuse and manure at 
the rate of four to eight loads per acre (or four to 
eight tons) if they are near large cities where such 
fertiliser is easily procurable. Vineyards at greater 
distances use from one-half to one-and-a-half 
waggon-loads. This fertiliser is used by making 
a hole between every four plants, or a trench 
between the rows of plants, or a hole around the 
plant or at its sides. 

The wine harvest usually takes place at the 
beginning of October, and in most districts all 
grapes—green, ripe, and over-ripe—are cut at the 
same time. The usual implement employed is a 
curved-blade knife, and in occasional instances 
scissors. The work is’usually done by women and 
boys, as their wages are less than those of the 
usual day-labourer. The grapes are gathered in 
little baskets, carried to the waggons, and dumped 
into a large wooden cask made in the form of an 
empty truncated cone, and taken to the wine-press. 
In the last few years ordinary waggons, the bodies 
of which are lined with impermeable canvas, have 
come into use. If the vineyard is near the wine- 
press the pickers carry their baskets directly to the 
press. In some regions the grapes are spread out 
on large mats in a paved yard or on sloping land 
for exposure to the rays of the sun, in order that 
excess moisture may evaporate. Grapes for dry 
wines are exposed for two days, and those for 
sweet wines for four days. Nearly all wine-presses 
are tile-floored, with a “pocillo” (wine well) 
beneath. In some provinces this “pocillo”’ is 
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located in the fermenting cellar, and the presses 
communicate with the tanks in which fermentation 
takes place. 

The method of pressing the grapes is, with few 
exceptions, the same throughout Spain. The 
grapes are well spread out in the press, and bare- 
footed men, or men wearing sandals or wooden- 
soled shoes, tread them. In a few places, besides 
treading, mallets, hoes and spades are used to assist 
in mashing the grapes; but this custom is dis- 
appearing, as the grape-seeds are easily broken and 
give a bad taste to the wine. Except in the 
Logrono and Madrid regions the grape is rarely 
prepared for the press; the clusters of different 
kinds of grapes are not separated, green and over- 
ripe grapes are not eliminated, and the grapes are 
not washed. For this reason wines supposed to be 
of the same quality vary from year to year. In ' 
some localities the grape-skins and other waste are 
added to the must while the latter ferments, even 
the stems being put in; in other regions, after the 
grapes have first been pressed, the skins and pulp 
are separated from the stems and are pressed again 
in Roman presses, the juice obtained being added 
to that obtained from the first pressing. The skins 
and pulp are pressed for a third time with a little 
water, and the juice used as a weak wine for 
labourers or employed in the manufacture of 
Spirits and vinegar. In the Province of Ciudad 
Real it is the custom among many of the great 
wine-producers to add sulphate of lime to the 
grapes before they are pressed in the proportion of 
1 to 100. 

For the fermentation and~ preservation of the 
must, large wooden casks and terra-cotta jars 
holding from six to eight hundred gallons are used. 
In some localities, when quick fermentation is 
wanted, the casks are left open to the air; but this 
is generally considered harmful, and the usual 
practice is to permit fermentation to take place 
only in closed or covered vessels. In many regions 
in making red wines, from 10 per cent. to 25 per 
cent. of grape-skins are added to the must. Some 
wine-producers clarify their wines by using white 
of eggs, isinglass, marl and blood, and other 
mixtures. Besides wine, many products of the 
vine form an important factor in Spanish trade, 
such as fresh grapes, raisins, vinegar, alcohol, 
tartrates and cream of tartar. The average quan- 
tity of grapes used annually in Spain for products 
other than wine is estimated at about 275,000 tons, 
of which about 77,000 tons are made into raisins, 
28,000 tons of these being exported to foreign 
countries in 1911. The rest of the annual grape- 
production is consumed in Spain as fresh or table 
grapes, or is exported in the same form, except 
about 17,000 tons, which are exported as pressed 
grapes (uva estrujada). 

The manufacture of vinegar is carried on, but s 
most common in the places where the wines are 
apt to-acidify easily. A good vinegar is put into a 
cask to about one-third of the cask’s capacity, and 
allowed to stand for some time; wine is then 
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added until the cask is half full, and as the vinegar 
is taken out an equal quantity of wine replaces it. 
This process makes it possible to produce vinegar 
rapidly. Alcohols are made by old and imperfect 
methods from the residue' of wine-making, or from 
weak wines. The latest official statistics—for 1910— 
showed 6,870 factories in Spain in which alcohol 
and its by-products were made, of which number 
2,844 were in operation and 4,026 were closed. 
Nearly two-thirds of all factories were in the 
Madrid district, the Province of Ciudad Real alone 
having 1,235. The manufacture of brandy began 
a few years ago at Jerez de la Frontera, in the 
south of Spain, and was soon undertaken in the 
Province of Ciudad Real. Good white wines are 
employed, and the brandy is made with excellent 
machinery and according to improved methods. 


THE PRODUCTION OF BENZOIN IN 


THE MALAY PENINSULA. 


‘‘Gum Benjamin,” or benzoin, is the aromatic 
resin of the Styrax benzoin of the order Styracez, 
a common tree of the Malay Peninsula and 
Sumatra. The Malay name of the product is 
“ Keminiyan.” In trade there are two forms of 
the product used—the Palembang benzoin, which 
is undoubtedly the product of the Styrax benzoin, 
and Siam benzoin. The latter is believed to be 
derived from a different species, and is reported to 
come from Laos. Up to the present time, how- 
ever, there has been obtained no botanical material 
enabling one to decide from what tree it is derived, 
although many attempts have been made to induce 
people living in Siam to procure specimens. The 
Sumatra or Palembang tree inhabits dense forests 
at low elevations, and attains a height of 60 to 80 
feet or more. It has smooth grey bark, and the 
leaves are lanceolate—light green above, white or 
whitish beneath. The flowers are white. The 
fruit is flattened at each end, pale greyish green, 
one half to one inch across, with rather thick hard 
green pulp, and two brown seeds. The tree flowers 
when it is twelve feet high. It is very abundant 
in many parts of the Straits Settlements, according 
to the United States Vice-Consul at Singapore. 
The benzoin produced by the Malay Peninsula 
tree seems to be quite as good as that from Palem- 
bang, but for some reason the natives seldom 
collect it. The resin does not flow readily when 
the tree is cut, and the bark has no scent or signs 
of it at first, but about a fortnight or so after the 
infliction of a wound it exudes and often trickles 
down the bole. The resin usually appears in the 
market in blocks of a brown colour, containing 
opaque yellowish white tears or almonds, with a 
good deal of débris of bark and wood. The more 
tears in the mass the more valuable is the benzoin. 
The Sumatran benzoin is not valued so highly as 
the Siamese kind, having a less strong and pleasant 
odour, and also being less pure. Benzoin is used 
in the preparation of benzoic acid, in medicine, 
and as a perfume. . j 
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THE SHANTUNG PONGEE INDUSTRY. 


There are three classes of pongee exported from 
Shantung. The same kind of worm feeding on 
the same kind of leaf produces the silk for each 
class, and the difference in quality (t.e. colour and 
strength) is attributed to the varying degrees of 
heat experienced by the worm. (There is a per- 
ceptible difference between silk produced on the 
north and on the south side of the same hill in 
Manchuria.) “ Honon pongee,” which is the 
trade -name, is the best of the three classes. 
About 15 per cent. of the production ig exported 
through Tsingtau, and the increased railway 
facilities now afforded by the Tsingtau-Tsinanfu 
line are expected to bring more by this route. 
Much of the remaining exports of this class goes 
to Shanghai, and a portion also finds its way by 
caravan across Mongolia to Russia. The silk for 
‘‘ Nanshan pongee,”’ the second of the three classes 
mentioned above, is cultivated within a radius of 
fifty miles of Chefoo. Formerly it was also woven 
in that district, but a larger part of it after being 
unreeled is now sent to the Ch‘ang-i district to be 
woven, “Shantung pongee,” the third of the 
classes, is manufactured from silk cultivated in 
Manchuria , exported from Dalny to Chefoo in 
filatures in October, unreeled, and sent in hanks 
by mule to the Ch‘ang-i district, where it is woven, 
and formerly was returned to Chefoo for export. 
The output of Shantung pongee from the Ch‘ang-i 
district is about 500,000 pieces a year. The 
Chinese manufacturer sells to the agent of a 
Chinese firm in a treaty port (Tsingtau, Chefoo, 
Tientsin or Shanghai), who in turn sells to the 
foreign exporter. Tsingtau, having direct rail 
communication with the centre of manufacture, 
and direct steamship communication with the 
principal buyers, is in possession of great advan- 
tages over neighbouring ports, and these advan- 
tages have been effectively used. According to the 
American Consul at Tsingtau, the following is the 
process adopted in the manufacture of pongee. 
The cocoons arrive in the Nanshan district in 
October; the chrysalis is killed by dry heat; the 
cocoons are stored dry for six months or longer, 
then softened by steam, and eight or sixteen 
unreeled for one thread by each spindle. The 
yield in a good year is said to be 1,200 to 1,400 
yards from each set. The raw silk is transported 
in hanks by mule to Ch‘ang-i, and there strung 
over poles and brushed with a thick gum made of 
beans, which makes the threads stick together, 
dried and then woven on hand-looms. The pro- 
duct is now heavy with gum and has a dark, poor 
colour. To cleanse and improve the colour ten or 
twelve pieces are boiled for three hours in a 
large iron pot, together with two ounces of pig 
fat to every thirty ounces of silk. Hach piece 
is then washed twice, usually in a stream, and 
flattened by rolling between wooden rollers, 
after which it is partly dried and folded sixteen 
times to the piece (weight, twenty-five to thirty 
ounces). Weaving is carried on in houses which 
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are built with three-quarters of the walls below 
the ground-level. For this reason the business 
and the workers, who sleep beside their machines, 
suffer severely in flood seasons. -The looms are of 
local manufacture. A few German looms have 
been imported, but cannot be used with success 
because their steel combs break the gum-coated 
threads. Chinese looms are fitted with bamboo 
reeds. It is estimated that there are 130,000 
workers in the Ch‘ang-i district. They earn their 
food, lodging, and an average wage of 2d. per day. 
An experienced matcher of colours may receive 
34d. per day. Men under twenty years of age are 
employed in the filatures because their fingers are 
in better condition to handle the threads. 


A FRENCH EXPERIMENT FOR 
PREVENTING FOGS. 


The municipality of Lyons has set aside a certain 
sum to carry on experiments for preventing local 
fogs proposed by M. Georges Onofrio, Director of 
the Fourviére Observatory of that city. This well- 
known meteorologist has devoted much study to 
the fogs that cover Lyons for many days during 
the cold season, and has become convinced that 
these fogs may be lessened, if not entirely obviated. 
It may be noted, in contradistinction to general 
fogs that often cover plains of the north of France 
and the sea fogs that envelop many of the coast 
towns, that the Lyonnaise fogs are altogether local. 
Lyons, situated at the confluence of the two 
navigable rivers, the Rhône and the Saône, has a 
population of over half a million, and, although 
containing with its suburbs many manufacturing 
establishments, can in nowise be considered smoke- 
infested. Frequently in winter the fog rises and 
filters through the streets, shutting out sunshine 
and causing discomfort to the inhabitants. 

This fog is really an anomaly, because at a com- 
paratively short distance away from the city there 
may be absolutely no fog. A strong wind will 
often clean the town of mist and bring a return 
of clear weather, whereas in cases of a general fog 
extending over a vast area a wind may be slow in 
bringing about a return of normal atmospheric 
conditions. Furthermore, according to the 
American Consul at Lyons, the fogs in that city 
do not spread widely, owing to elevated land about 
the rivers, and are often low-lying fogs. It has 
been supposed that local fogs were caused by the 
convergence at this point of winds from the north 
or from the Alps with those from the south. A 
chain of shallow lakes, lying upwards of twenty 
miles away from the town, has been likewise 
blamed, as well as the dust and smoke inseparable 
from a large city. Careful observation, however, 
seems to point to the fact that the constant 
evaporation of the two rivers in and near the city 
produces a great deal of humidity, which is invisible 
when the temperature is high, but which readily 
condenses during cold weather when there is not 
sufficient wind to drive it away. 
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Owing to the heights along the rivers, this fog 
cannot escape except at one side, towards which a 
part rolls, thins out, and often disappears. In 
consequence, much confined, the fog thickens and 
increases in volume over the rivers, ‘quays, and 
thoroughfares, and becomes injurious to health 
and interferes with traffic. At certain times the 
town seems from some points surmounted by an 
immense dome of mist, the density and height of 
which vary according to the temperature and the 
sunshine. In view of the possibility of doing away 
with the local fogs, the city authorities have deter- 
mined to essay a systematic campaign against this 
plague. Certain measures have already been sug- 
gested, such as great blowing-machines from the 
heights above the city, and also the use of Hertzian 
waves. The project formulated by M. Onofrio con- 
sists in pouring oil on the rivers some distance 
above the city at a point where the fogs usually 
collect, so that the surface of the streams will be 
covered with a thin oil film for a distance sufficient 
to prevent the rise of vapours within the fog area. 

Various facts have been collected from different 
points, showing the efficacy of the oil coats in 
reducing the roughness of water, escape of un- 
healthy odours, and the prevention of rapid 
evaporation. Experiments have been made by the 
scientist in question on a small scale with a long 
vat, at the end of which very hot water was intro- 
duced. At the other end there was an opening, so 
that there was a rapid and regular current. From 
the entire surface thick steam constantly rose. At 
about one quarter of the distance from the inlet 
a dividing partition was let down in the form of a 
double sieve, holding tow moistened with a small 
quantity of oil. Following the current, an oily 
coating extended over the lower three-quarters of 
the vat, and immediately vapour ceased to rise. 
It is estimated that a coating of oil of one 
todos Millimetre (the millimetre = ‘039 of an inch) 
in thickness is sufficient to cause the disappearance 
of the vapour from the boiling water. 

This experiment was carried out with water at 
the temperature of about 185° F., whereas the 
temperature of the two rivers on ‘which Lyons is 
situated averages about 59° F.; so it is believed 
that an exceedingly thin sheet of oil will be still 
more efficacious when spread over a cold surface, 
even should it attain the thinness of ygo4559 milli- 
metre. The thickness proposed for the rivers is 
rsdvo0 Millimetre, which will require about ‘8 
of a gallon for about every 460,000 square metres 
(552,000 square yards). The oil best suited to this 
work has not yet been determined. Trials are 
being made with as many as fourteen different 
oils—animal, vegetable, and mineral—to find one 
that will come nearest to fulfil the required con- 
ditions. It should be an oil that will spread 
rapidly and easily over the surface of the water, 
and at the same time it must be an oil with 
the strongest possible power of resistance and 
tenacity. 

An oil film that will readily break on the water 
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is of little value. These two qualities are more or 
less opposed, and it will require some study to find 
the oil that will spread most easily and still not 
break. It is thought that an animal or vegetable 
oil will be found preferable to a mineral oil, though 
the mineral oils would probably be a good deal 
cheaper. It is not possible to give the probable 
cost of keeping the entire city free of fog before an 
effective oil has been determined upon, although a 
rough estimate for both rivers puts the expenditure 
within £6 a day for the cold season. It is hoped, 
through the exhaustive experiments now beginning, 
to replace the average sixty-two days of fog with 
which Lyons is annually troubled by sixty-two 
days of normal weather. If practice bears out a 
plausible theory, not only will Lyons receive its full 
share of sunshine, but other inland cities similarly 
situated and darkened by fog will be enabled to 
profit by this simple fog-exterminating method. 


COFFEE-GROWING IN PARAGUAY. 

That coffee can be cultivated in Paraguay is now 
being demonstrated by the success of a few small 
plantations in the Department of Altos, a short 
distance north-east of Asuncion, in the chain of 
hills extending from Brazilian territory as far west 
as the Paraguay River. For many years coffee has 
been produced in small quantities by Paraguayan 
householders for their own use. Until, however, 
the success referred to above, only failure has 
resulted from the efforts of those who have 
attempted to cultivate the tree for commercial 
purposes, largely because they neglected to study 
local conditions and adapt cultural methods 
thereto. Success has now been attained in the 
same localities where earlier efforts met with 
failure. According to Professor Charles Fiebrig, 
a botanist of recognised authority and director of 
the Agricultural College of Paraguay, there are 
sufficient trees under cultivation in the Depart- 
ment of Altos to yield at present an annual crop of 
more than 330,000 lbs. of coffee. The product is 
all marketed in Asuncion, where it is sold as 
Brazilian coffee. The producers of this coffee are 
Paraguayans, and it is noteworthy that this is the 
first result of anything like intensive cultivation, 
requiring a number of years to bring their work to 
fruition; by the people of this race. Professor 
Fiebrig states that the region where the coffee 
trees are grown seems to meet all the requirements 
of the plant. The depth of soil, the rare occurrence 
of frost, which is never sufficient to endanger the 
plant, the general elevation of the land, and the 
abundance of trees giving the kind of shade 
necessary, all contribute to assure success if practi- 
cal methods and the proper degree of care are 
employed. It is estimated that 500,000 trees will 
soon be in bearing in the Department of Altos. 
As much as 11 Ibs. have been gathered from a 
single tree, but this is exceptional. Ten thousand 
trees is the largest number on any one plantation, 
the average being 1,500 to 2,000. 
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ENGINEERING NOTES. 


The Comparative Cost Efficiency of Small Prime 
Movers.—A contribution by Dr. Strauss to ,the 
Electrotechnische Zeitschrift gives some interesting 
information on this matter, that is to say, from the 
point of view of cost. Naturally German data are 
assumed, but the results of the trials are sufficiently 
general to deserve wide attention. In such a com- 
parison it is not easy to take a proper level of load 
and hours of use which would be reasonably fair to 
all of the prime movers which were tried, but Dr. 
Strauss’s hypothesis of one-third of the time at full 
load and two-thirds at half load is perhaps as fair 
as any other. The size chosen was of 20 actual 
horse-power with a total use of 3,000 hours per 
year. As regards cost, the results wore in the 
following order, the minimum being the first 
named: (1) Producer gas engine, (2) Diesel engine, 
(8) Ordinary gas engine, (4) Locomobile, (5) Benzol 
engine, (6) Gasoline engine, (7) Steam engine. 
The costs varied from about 1d. per horse-power 
hour for the producer gas engine to 2d. for 
steam. Practically the same order is maintained 
down to 2,000 hours per year of use, At 1,000 hours 
the ordinary gas engine and the benzol stand at 
the top of the list. 


New Gas Electric Car. — According to the 
Electric Railway Journal, Mr. Ralph H. Beach, of 
New York, has recently brought out a new type of 
gas electric self-propelled car, in which the engine 
requirements are kept to a minimum by the use 
of a storage battery auxiliary. In the event of 
failure of the engine from any cause, the battery is 
always available, and ready for at least fifty miles. 
Mr. Beach believes that the principal defect of 
other types of self-propelled cars is that they must 
keep in continuous use an engine capacity, which 
in reality is required only during the acceleration 
and climbing periods. It is asserted that the use 
of the battery will therefore make it possible to 
cut down the engine equipment considerably. It 
is calculated that on level running, with the car 
stopping each five miles, 4'9 per cent. of the total 
energy required to drive the car will be derived 
from the battery, and consequently 95-1 per cent. 
of the energy will be furnished by the engine direct, 
whereas the battery does 30'1 per cent. of the work 
ona 5 per cent. gradient. This information comes 
through the Engineer of June 26th, 1914. 


Long Reinforced Concrete Piles. — There have 
recently been driven for Halifax harbour works 
what were thought to be piles of record length, 
viz., 77 ft., 20 ins. square; but these have since 
been exceeded by those at Havana. Now we 
have tenders called for a pier in San Francisco 
in which 91-ft. piles are required to be con- 
structed. The depth of water varies from 41 ft. 
at the shore end of the pier to 56 ft. at the outer- 
most point. The 91-ft. piles will be 20 ins. square, 
weighing 15 tons each, and are specified to carry, in 
addition to their weight, a load of 40 tons. The 
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concrete used in the piles will be in the proportion 
of 1to5. The piles are required to be allowed to 
set for 45 days before being driven. 


The Hellgate Bridge, New York.—New York 
and its neighbourhood has for many years back 
been the scene of the most important civil 
engineering works in the world, both as regards 
difficulties of construction and size. There are 
numerous sub-aqueous tunnels under both the 
East River and the Hudson River, while the 
former is spanned by several of the finest bridges 
to be found anywhere, not to speak of the well- 
known New York subways. Now there is under 
construction the Hellgate Bridge, over the inlet 
of the same name. It will be the largest span of 
its type in the world, and will be of imposing 
appearance designed with regard to architectural 
effect. The span will have a total weight of over 
26,000 tons, equal to 53,000 lbs. per linear foot, 
including about 19,000 tons of bi-carbon structural 
steel. The span of the arch is 117 ft., 307 ft. high 
from water level, with two-hinge trusses 143 ft. 
deep. The width is 193 ft., so as to accommodate 
four railway tracks. The lower chords of the 
spandrel braced two-hinge arched trusses, 60 ft. 
apart on centres, are parabolic curves with a rise 
of 220 ft. and a span of 117 ft. As the water in 
the channel has a maximum depth of 100 ft. and a 
high tidal velocity, the erection of the bridge had 
to be planned by cantilever methods, anchored 
to counter-weights. The bridge is expected to be 
opened during the course of next year. 


Pugliese Aqueduct.—This work, which delivers 
water for various purposes, is 132} miles long, and 
has just been finished. Sixty miles of this length 
are cut through the mountains of the eastern 
Apennines at Venosa. The supply is divided into 
three branches, the aggregate length of which is 
about 1,000 miles, while 500 miles of piping is 
required. There are 152 reservoirs, each holding 
more than five million cubic feet. Two and a half 
million people will be benefited by the aqueduct, 
and 84,000 small landowners will obtain water for 
irrigation. The total cost of the undertaking has 
exceeded £6,000,000. The work has taken fifteen 
years to complete, during which time 10,000 men 
have been employed. 


Bending Re-inforcing Rods at Balboa.—We learn 
from the Engineer that this is accomplished 
very simply and satisfactorily at Balboa by an 
arrangement somewhat similar to the rail-bending 
machine. The rods are bent by the thrust of the 
piston-rod of an engine cylinder while the rods are 
held in place on a table in front of the cylinder. 
The table is a steel plate bored with numerous 
holes, wherein are placed movable steel pegs for 
limiting the bending. Two such equipments are 
in use; one includes a single 10-in. cylinder 
recovered from an old French locomotive. This 
outfit places a single crimp in three or four 3-in. 
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rods simultaneously. The second equipment 
employs two 14-in. cylinders taken from the 
dumping mechanism of a two cubic yard concrete 
mixer, which are mounted on opposite sides of the 
table, and make opposite bends in rods as large as 
1fin. in diameter. In both cases compressed air 
is used at a pressure of about 80lbs. per sq. in. 
It is claimed that five men in one hour can bend 
as many rods as they formerly did in eight hours. 


Arched Dams.—Up to a few years ago it was 
considered highly dangerous to depend on the 
stability of an arch dam. It was in New South 
Wales that, we believe, they were first used, but 
on a small scale only, and a paper was read 
describing these at the Institution of Civil 
Engineers at the time. The great Burrinjuik dam 
in that State, 240 ft. high, is built as an arch, but 
has a gravity section sufficient alone to secure its 
stability, hence it is difficult to understand why 
the arch form was adopted, adding considerably to 
the length of a very heavy section. Now we hear 
of a proposed lofty concrete dam depending en- 
tirely on the principle of the arch for its security, 
not being even reinforced. The maximum height 
is 90 ft., the radius 72 ft., the width at top 
3 ft. 2ins., and at base 9 ft. 2 ins. The upstream 
face is vertical. The length on the crest is 228 ft., 
and the arch at its springing rests against a pair 
of strong abutments. The locality of this bold 
attempt is Crowley Creek, Crowley, Idaho, U.S.A., 
built for irrigation purposes, and we shall be inter- 
ested in hearing of its safety when the water is 
allowed to rise behind it, though no doubt the 
dimensions have been carefully considered. The 
New South Wales arches, depending solely on 
this form, if we remember right, are on a much 
smaller scale, 


American Ingot Iron.—We learn from the 
Engineering Record, of New York, that Richard 
Johnson and Nephew, and the Shelton Iron, Steel 
and Coal Co., of Manchester, have acquired the 
right to make American ingot iron. Heretofore 
refinements in processes have always travelled 
from England to America. The contracts, which 
were with the American Rolling Mill Co., of 
Middletown, Ohio, were closed after a searching 
investigation by the British firms, and after 
demonstration in their mills that ingot iron could 
be made in their furnaces. It is understood that 
the rights will be availed of largely for rolling 
rails for third rail electrification purposes, for which 
it has a superiority over mild steel on account 
of its higher conductivity, the advantage being 
said to be about 25 per cent. In 1906, when the 
process was adopted in America, the tonnage of 
sheet metal was 40,000, now it is 165,000. While 
much of the product is used where resistance to 
corrosion is the chief factor, its other marked 
properties, such as ease of welding and relatively 
high electrical conductivity, have materially 
widened its use, 
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GENERAL NOTES. 


A Mar oF THE ENvrirons oF Rome or 1547.— 
The Vatican Library has, by a recent gift of His 
Holiness the late Pope, come into possession of an 
important collection of maps and plans. This 
includes an engraved map of the environs of Rome 
for a distance of about twenty miles in each direc- 
tion, on the scale of about two inches to the mile. 
It bears the date 1547, and is unsigned; but Mr. 
Horatio F. Browne has discovered the Venetign 
privilege for it, from which it appears that its 
author was a Florentine, Eufrosino della Volpaia. 
It is rather a bird’s-eye view than a map, the pro- 
jection not being accurate, but the details (roads, 
farms, streams, woods, cultivation, etc.) are very 
well shown; and it is the largest map of this 
district known until comparatively modern times. 
Though it is engraved on six copper plates, and 
served as the original of Ortelius’s map, it has 
remained unknewn until now, and the Vatican 
copy is unique. Dr. Ashby has written the text to 
the publication in facsimile made by the Vatican 
Library in a series which it is now issuing (“Le 
Piante Maggiori di Roma dei secoli 16° e 17°”). 


BREEDS OF WHITE CATTLE IN {raty.—The white 
cattle which predominate in northern Italy are of 
the Piedmont breed (la razza Piemontese), and are 
particularly suitable as draught animals. The 
Piedmont bull weighs about 2,200 lbs. to 2,420 lbs. 
Another breed of white cattle is also found in 
Italy, known as Roman (la razza Romagnola). 
This breed, however, is not, properly speaking, of 
northern Italian origin, but comes from the neigh- 
bourhood of Rome, in central Italy. The oxen of 
this breed are also particularly adapted as draught 
animals, but are not so good for slaughter, their 
meat being not of such fine quality as that of the 
Piedmont variety. There is also a breed of pure 
white cattle in Italy, known as Chianina, from the 
Chiana Valley, which is situated in Umbria, about 
half-way between Rome and Florence. These 
cattle are of enormous size and weight, less 
adapted to work, but suitable for slaughter. There 
are oxen of the Chianina breed weighing from 
3,360 lbs. to 3,520 lbs. each. There are many 
breeders in Italy of the several classes of white 
cattle, but there are none who breed them 
especially for export. 


Orr ix Papua.—For several months Dr. Wade, 
an oil expert, has been conducting investigations 
in Papua on behalf of the Australian Government 
with a view to testing the value of the Papua oil 
deposits. He states that the area between" the 
Vailala and Purari Rivers has already been care- 
fully surveyed, and that several new oil “ blows” 
have been discovered in the district. The work of 
examining the country immediately adjacent to 
the eastern end of the Vailala area has also been 
completed, and new oil “occurrences ” in the dis- 
trict of Keri had come to light.—Hngineering. 
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CHINESE JEWELLERY MADE IN GERMANY.— 
According to a recent report from Tsingtau, the 
power of German imitation is strikingly exemplified 
in a recent creation of jewellery embossed with 
Chinese characters signifying “longevity” and 
“ good luck,” heretofore exclusively manufactured 
by the leading Chinese firms of Canton and Hong- 
Kong, consisting of cuff links, watch fobs, cravat 
pins, brooches, and other articles. The German 
creation is of superior workmanship, although the 
grade of gold is greatly inferior, the German 
standard being but 14 carat, while that of the 
Chinese runs from 18 to 24 carat. The German 
manufacturers have outdone themselves in the 
creation of stone in actual representation of the 
jade stone of China. The German article so 
closely represents the genuine Chinese jade that 
dealers themselves can be deceived. The leading 
Chinese houses are about to substitute these 
imitation stones in their mountings, and it 
behoves Oriental travellers to remember this when 
purchasing jade ornaments. 


AGRICULTURE IN SOUTHERN ARABIA.—Southern 
Arabia is an agricultural country in a very limited 
sense, due principally to the sterile condition of 
the soil. The principal crop is the date, which is 
usually cultivated by the richer Arabs in gardens. 
These gardens are separated from the rest of the 
desert by a mud wall from six to ten feet high, 
and about two feet wide at the base, and tapering to 
ten inches at the top. The gardens usually cover 
five to ten acres, and are irrigated by ditches which 
honeycomb the preserve. Wells twenty-five to 
thirty feet deep furnish the water, which is more or 
less brackish, but improves the farther one continues 
inland. By means of a windlass camels bring up 
the water into a ditch, from which it finds its way 
into innumerable smaller ditches running in every 
direction, and thus irrigating the garden. One of 
the characteristics of an Arab village is the small 
gardens dotting the neighbourhood. These plots 
are built in circles around a water hole, and are 
rarely more than sixty feet in diameter, and in 
them the Arab grows the few vegetables that 
give him and his family sustenance. Tomatoes, 
sesame, and melons form the principal crop. A 
small bush-work obstacle, perhaps twelve to six- 
teen inches in height, serves as an enclosure. The 
Arab depends upon dogs to keep out intruders. 
He also takes’ the precaution to build his hut 
within a few feet of his little plot of ground. 


AMERICAN WHEAT Crop.—A New York corre- 
spondent writes that by far the most encouraging 
factor in the general situation is the crop outlook, 
which continues with few exceptions eminently 
satisfactory. The agricultural sections of the 
West are already beginning to feel the stimulus 
of the huge wheat crop. Merchants are antici- 
pating a larger demand for their wares, while 
the railroads are making active preparations for 
marketing the enormous surplus of wheat. 
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Lecture I,—Delivered January 19th, 1914. 


For the three lectures I propose to give you 

. I have staked out a very wide scope of subject. 
I propose to deal with all art as it touches upon, 
or enters into, the industrial and commercial 
life of the community. We really wish to 
examine the industrial and commercial aspect 
of art. Moreover, when I use the term art it 
is in its widest acceptation. It is concerned 
with all the works of man which primarily are 
meant to satisfy the esthetic instinct, the 
craving for beauty or harmony, inherent in all 
human beings, towards the satisfaction of which 
man, even in the earliest phases of his develop- 


ment, makes a supreme effort; so that there is 


no phase in the existence of man, from the 
earliest prehistoric traces of his activity to the 
latest and highest manifestations of his civilised 
existence, in which this instinct was not of 
paramount importance to his very existence 
and does not manifest itself in the largest 
proportion of works which he has left for 
us to study. Furthermore, I would have you 
distinctly to understand that I do not mean 
by works of art and by art itself only those 
products which appeal to the eye and touch, 
only the fashioning of things of beauty which 
we can see with our eyes and feel with our 
hands, and the activity corresponding to such 
production ; still less do I mean only pictures 
and statues, which so often in the minds of the 
general public suggest the only connotation of 
art; but I include all manifestations which 


arise out of, and tend towards the satisfac- 
tion of, man’s desire for beauty and harmony, 
be it in sounds or words, or fleeting movements 
of the body. Dancing is as much an expression 
of the artistic instinct as is the production or 
the admiration of a statue; a novel is as much 
a work of art as is a picture; music in all its 
forms is as directly—perhaps more purely and 
directly—a department of art as is architecture 
which provides us with beautiful houses or 
cathedrals. 

But, as I have said, it is only one aspect 
of art which is to occupy us during these 
lectures: namely, art in its relation to industry 
and commerce. 

Now, in their essentials, art and industry 
may be said to be opposed to one another, 
though there is an early phase in the evolution 
of man when the useful, the pleasant, and the 
beautiful may have been one and the same. In 
its higher development, however, art may be 
considered to be opposed to industry in its 
essential spirit. It does not directly aim at 
use, its primary aim is not to produce an object 
of use. It begins, as it were, where use ends; 
or rather we may say that art cannot arise and 
flourish when the whole of man’s energy is 
absorbed by providing for the necessary material 
existence of life. In this sense art partakes of 
the nature of luxury. Only when material 
existence has been satisfied can the more 
playful attitude of mind, which goes with 
leisure and arises out of the superabundance of 
energy, on its part claiming expression, assert 
itself. This superabundance of energy, which 
makes for recreation after the fatiguing exertion 
of material work demanded by necessity, leads 
to play—-physical play and games; and, in a 
more mental and spiritual sphere, it leads to 
art. 

I repeat, the object and aim of a work of art 
is the satisfaction of the esthetic instinct. In 
due course it thus leads to the production of 
the picture, tie statue, the musical composition, 
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the poem, the drama, the book of fiction, the 
beautiful building ; to dancing, and to all other 
movements and exercises of the body not 
primarily meant for hygienic purposes. It does 
not aim directly at utility, or morality, or 
„science. Its aim is not to produce the useful, 
the good, or the true—but the beautiful. 
Keeping this central fact clearly in our minds, 
we must also recognise that in the earliest 
times, in the earliest phases of man’s existence, 
as well as in the later and more complex 
periods of civilisation, especially in our own 
immediate days, art does to some degree enter 
into all spheres of man’s productive activity, 
and that his desire for beauty—for ornamenta- 
tion and decoration—asserts itself actively in 
the production of almost every article which 
was primarily meant for use and nothing more. 
In the troglodyte cave-dwellings of the 
earliest stone age the selection of the cave for 
such a dwelling is modified and affected by 
the comparative curved roundness and sym- 
metry of such an object of nature. So, too, 
in the construction of his early wattle-hut, the 
artistic pleasure in the curved shape, in the 
regularity and symmetry of the arrangement of 
those primitive materials, is a potent guiding 
factor. Even before he fashions implements 
of. use for peace and war, or before he proceeds 
to decorate them with lines or’ images, he 
selects from among the innumerable objects 
about him, giving due preference to those 
objects which in their shape satisfy his sense 
of harmony and beauty, be it through the eye 
or his sense of touch. Hechooses for ornament 
symmetrically -shaped stones and pebbles (I 
have found some in my own excavations in 
various periods) and shells, and other objects 
in nature which, by their shape, satisfy his 
esthetic instinct for beauty and harmony, even 
before he directly fashions them for that 
purpose. But when he comes to the fashion- 
ing itself, though the object of use may of 
itself lead to the production of pleasing form, 
at the very earliest stage he begins to decorate 
it, and this act of decoration is immediately 
meant to satisfy the esthetic instinct. I even 
venture to assume that, if we had any evidence 
on such matters from the earliest prehistoric 
period (as we now have evidence of savage life 
in an approximately primitive phass), we should 
find that dancing and rhythmical movements, 
the emission of. rhythmical and melodious 
sounds, were practised at the very earliest 
phases of man’s prehistoric existence, and 
modified his other primary impulses of activity 
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towards self-preservation and sexual selection. 
Thus, even in the earliest phases, art entered 
into what might be called industry—there was 
an industrial art. 

Still more is this the case in later periods of 
man’s evolution, and especially in our own 
days. Art is very rarely divorced from industry. 
Even in a machine, which is constructed solely 
and with inexorable economy of labour and 
purpose for some mechanical object, the parts 
are duly polished, the exact lines and curves of 
the workmanship in each part are finished to 
the last degree beyond the mere need of their 
perfect finish for mechanical purposes. You 
cannot wholly exclude, in even the least 
artistic activity of man and the works he thus 
produces, the esthetic element. - An essentially 
sober and purely scientific exposition in a book 
on mathematics or logic, in so far as it is an 
exposition, must have in it those elements of 
composition that harmonise; it must contain 
a, just and ordered arrangement of facts and 
deduction from these which directly appeal to 
the esthetic instinct. If I may say so, the 
exposition of any thesis, its composition and 
presentation—such as I am attempting to give 
in these lectures—pre-demands on the part of 
the exponent an exercise of the function 
concerned with harmony, proportion and 
beauty, which in some aspects can hardly be 
distinguished from the activity of a poet or 
painter, or an architect. The pleasure derived 
from the realisation of even truth thus pre- 
sented partakes to a considerable degree of the 
artistic pleasure which the audience, or the 
readers, derive from the apprehension or con- 
templation of a work of pure art. But 
remember that the aim of a scientific work is 
truth and not beauty; and though beauty may 
—perhaps must—be true, and truth is beauti- 
ful, still their essential aim and purpose are 
different. I may add that the same can 
a fortiori be maintained as regards the 
department of ethics, which deals with the 
good and the principles of morality, individual 
and public, guiding the conduct of human 
beings. Now, man has evolved pure science, 
and he has evolved the principles of ethics, and 
he has evolved pure art, as the most direct 
and complete expression and satisfaction of the 
fundamental instincts which make for each 
side of his spiritual existence. 

We can recognise varying degrees of purity in 
the several arts. Negatively, we may say that 
art is purest when it is least affected in its 
production and its appreciation by the other 


August 28, 1914. 


considerations of human life—use, goodness, 
and truth—when its expression is most directly 
artistic and not mechanical. I should thus 
put music first—I mean musical composition— 
because the elements out of which such a 
musical composition is constructed, namely, 
tones and their relation to one another, are 
least likely to serve any other purpose. A tone is 
neither useful nor useless, morally good nor bad 
in itself, true nor untrue. The effect of music 
upon the hearer is purely æsthetic, and does 
not evoke in him the desire for useful applica- 
tion, it does not call for moral approbation or 
disapproval, nor does it directly appeal to his 
sense of truth. In the making of such a 
musical composition a simple system consist- 
ing of symbols applying only to that art is 
used by the composer, namely, five parallel 
lines in relation to which he places certain 
dots representing notes. And this simple 
process enables him to make his esthetic 
production communicable and intelligible to 
other human beings, producing in them the 
same esthetic emotions as led him to compose. 
In the making of a picture and a statue 
mechanical devices are introduced in order that 
the artist may reach his esthetic purposes of 
expression which are borrowed from other 
spheres not artistic. They are, more or less, 
mechanical devices and processes which he 
applies. The artistic impulse is modified by, 
and infused with, other purposes and activities 
foreign to the pure artistic instinct. Moreover, 
in most cases-—not so much in purely decora- 
tive sculpture and painting—he also reproduces 
definite forms from nature which, in order to be 
apprehended by the spectator, must call upon 
his sense of truth and the correct apprehension 
of things as they are. He thus traverses, in 
this phase of his complex esthetic work, the 
territory of science or truth. In poetry, or in the 
drama, this applies still more strongly, not only 
because its domain covers the whole sphere of 
life and of nature which must be apprehended 
before they can evoke esthetic emotions; but 
also because he uses logical language which, 
whatever the beauty of form and the new 
emotions which he causes it to evoke, must 
pass through the channels of accurate appre- 
hension which belongs to the domain of truth 
and science. 

Architecture has often been called the mistress 
art. But, of all the arts which we have just con- 
sidered, it is the least pure, because it is directly 
evoked by the useful purpose of construction, in 
which use is the predominant factor, as well in 
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the selection or fitting of a cave or wattle-hut 
as in the building of a great cathedral. The 
construction strictly follows the useful purpose 
of sheltering and housing and holding, not only 
a family, but of containing large numbers of 
people for purposes of collective meeting or 
religious worship, and this construction must, 
before all, aim at stability and permanence. 
Moreover, the nature of the material used for 
such definite purposes must be considered in 
every phase; until we come to the elaborate 
structures of giant edifices in steel and concrete, 
which appeal more directly, in the first instance, 
to the scientific and mechanical training of the 
engineer than to the artist. It is true that the 
architect has in the past evolved, and will, we 
may hope, do so still more in the future, 
principles of beauty, appealing to and satisfying 
the esthetic instinct of man, which harmonise 
with his primary constructive purposes of use 
and stability. But it is most important for us 
to recognise that the primary function of an 
architect is as such not artistic, or not purely 
artistic; and that the “ mistress art,” of which 
he is a votary, is not the mother of arts and 
cannot lead us to the truest understanding of 
the essential nature of art, as well as its 
ultimate purpose. I maintain that a good 
deal of harm has been done, not only to the 
study of esthetics—a science well worthy of 
supreme attention and development within 
our E ete of studies—but even 
in the most remofe practical application of 
artistic principles to industrial art in our own 
times, by this appeal to architecture as a 
dominant guide in matters artistic. It is, for 
instance, probably due to this mistaken 
architectural view in art that we constantly 
meet with the misleading statement that 
beauty must always be the outcome of con- 
structive use. This is one of those hasty over- 
generalisations which have a certain foundation 
of truth. It is true that a directly unconstruc- 
tive ornament is bad and ridiculous. But it 
is equally untrue that good ornament has 
always arisen out of some constructive use. 
Good ornament, like all good art, has been 
evolved out of the artistic instinct of man which 
led him to satisfy his sense of harmony and 
beauty in the forms with which he surrounds 
himself. We may even say that the less he 
thinks of the use, when striving to produce 
beauty, the more likely is he to succeed. No 
doubt it is better to have no ornament at all 
than bad ornament. It is true that a well- 
worked chair of the simplest form, made by a 
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competent joiner, is probably more pleasing 
to the eye and represents better art than the 
most elaborate over - decorated chair with 
redundant and bad carving produced by an 
incompetent decorative artist. But the great 
art of all past periods has produced ornaments 
which in no way were evolved out of the 
constructive use. The meander pattern, the 
honeysuckle, the acanthus, and the egg and 
dart of ancient Greece, were evolved irrespective 
of the material in which they were fashioned 
originally—if we can ever discover this—and 
have found their way into Greek art in every 
material form and use, however beautiful in 
themselves, independent of construction or 
material, Nobody can justify the ornaments 
in Persian rugs, in Oriental or French rococo 
carpets or furniture, with flowers and ani- 
mals and all other forms to walk and sit on; 
of Chinese porcelains or any other works of 
ceramic art, out of the pure construction of 
the use of the object or the material out 
of which it was made. But these several 
groups of artistic works and periods have 
created a style, a convention, the ornaments 
of which are certainly beautiful in themsélves. 
Practically all arts, however pure, require 
the introduction in the fashioning of them of 
elements which belong to other spheres of 
human activity. We may put it down as a 
rule that the more mechanical appliances are 
introduced into the making of a work of art, 
the less is the work expressive of the pure 
esthetic emotions of the artist. The more an 
object is mechanical, the less is it artistic. 
We may, therefore, also say that handicraft, 
from this point of view, is far nearer art than 
manufacture, and that manufacture tends to 
counteract the artistic quality in a work with 
artistic pretensions. But this rule is far from 
being absolute. In the course of these lectures 
I shall have more to say about the artistic 
aspect of manufacture. We may easily fall 
into the error of exaggerating the importance 
of this one side of the question, namely, the 
actual production of the work as distinguished 
from the effect which the work itself is to 
produce on the unbiased spectator who has 
had nothing to do with the production itself, 
` I want you always to remember that a work 
of art becomes one, or not, in the degree in 
which it appeals to and satisfies thé esthetic 
perceptions and feelings of man. The more 
human productions do this, the more are they 
artistic. The less they do it, the less are they 
artistic. The process by which they are made 
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is not the only determining factor. The old 
Latin saying, ars est caelare artem (the function 
of artis to hide art), is essentially true. It may 
even be maintained that the more a work 
reminds you of the process of its making, the 
less is it a work of art. In our days we are 
constantly told that manufacture has killed, 
and is killing, handicraft and art. Now, much 
as may be said in favour of the purest develop- 
ment of handicraft as such, as leading to the 
production of truly artistic works, and greatly 
as we must admire those artistic products of the 
past which could only have been produced 
because of the firmly developed system of 
training of the handicraftsman, through his 
apprenticeship, in learning the craft side of his 
work thoroughly until he became a journey- 
man and a master—the realisation of these 
good results must not lead us too far. We 
must not, as is so often and so hastily done, 
maintain that true art is declining because the 
ingenuity of modern man has led him to the 
application of time-and-labour-saving appliances, 
by means of which he can produce mechanically 
in large numbers works which, before such a 
development of manufacture, were produced by 
the single art-craftsman putting all the skill of 
his hand and the concentrated perseverance of 
long labour into the production of the single 
object which now is produced by the score, or 
the hundreds, or the thousands. Though we 
may, and can, and ought to, recognise the 
peculiar artistic quality and charm which come 
from the application of the individual hand 
directed by a well-trained conscientious and 
inspired art-craftsman, this is not the only 
quality which makes such work a work of art, 
and there is no reason why the artistic quality 
should not be preserved in its essentials in spite 
of the introduction of such time-and-labour- 
saving appliances which go to the making of it. 
Pray remember that in all times—even those 
which we maintain produced the most perfect 
works of such art-craftsmanship—man did turn 
to the introduction of labour-saving appliances 
in the forms of tools and processes, and that he 
even did this during the very earliest periods of 
his pre-historic activity. At the time when 
these comparatively simple tools and processes 
were first introduced they would have held the 
same position in the eyes of the art theorist or 
the art critic, in their relation to the earlier 
handiwork, which manufacture holds with us 
to-day as compared with art and handicraft. I 
could, for instance, show you in specimens “of 
the earliest pottery, an ornament consisting of 
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concentric circles, the circle impressed regularly 
to a certain width into the soft clay leaving the 
regular rounded relief projection in the middle. 
Now, this ornament was produced in that the 
decorative potter of these early days took a 
simple piece of hollow reed, cut off with regular 
accuracy at the end, and impressed this into the 
soft clay at regular intervals and on a straight 
line surrounding the pot. Compared to his 
previous decoration of such concentric circles 
by means of freehand work on his part, the use 
of this piece of reed marks the step from handi- 
craft work to manufacture. Imagine what an 
enormous step in the direction of mechanical 
production, or the introduction of a mechanical 
process, the discovery of the potter’s wheel was 
compared with ceramic work of the earlier 
potter who had to model by hand every pot or 
vase which he produced. The use of the wheel 
also produced greater accuracy and regularity 
in the decoration of the pot, whether by incision 
or by painting.* The mechanical accuracy in 
shape which he thus attained to, and the com- 
parative rapidity of production, again correspond 
to most of the innovations of manufacture 
which are superseding handwork in our own 
days. After all, remember that the earliest 
form of weaving and tapestry-making in the 
textile wares of ancient days was only different 
in degree, and not in kind, from the elaborate 
looms with which modern ingenuity has 
furnished the manufacturer. 

It is interesting to note that during the 
seventh and sixth centuries B.c., when ‘the 
pure art of sculpture made such rapid strides in 
freeing itself from the archaism and conven- 
tionalism cf the earliest statues of Greece, 
definite inventions, which might be classed as 
belonging to the industrial or commercial side 
rather than to that of art, had their “influence 
in accelerating the development of the best 
sculpture. We thus learn that in metalwork 
the invention of the sculptor Glaukos of Chios 
in soldering iron was made about this time, as 
we also hear that the sculptor Byzes of Naxos 
invented the art of sawing marble. It is true 
that our information, derived from the ancient 


writer Pausanias, especially connects this. 


invention of the ancient sculptor with the 
production of marble roof tiles. But you will 
readily understand of what influence it was in 
the advancement of sculpture for the making 
of statues to manipulate large blocks of stone 


oe 


* I may here quote from my “ Argive Herneum” (Vol. I. 
p. 56 and Fig. 30), from “ Artistic” to “remain continuous.” 
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and marble. For before that we notice in the 
actual style of the conventional statues the 
restrictive influence of the limits of material 
as prescribed by a tree-stem or board of wood 
in the attitudes of the early statues. 
Furthermore, in the beginning of the sixth 
century we hear of the invention by Theodoros 
and Rhoikos of Samos of the casting of bronze. 
There exists evidence that before that date this 
art had already been practised in Egypt and 
the East, but Pliny’s reference no doubt refers 
to the introduction of this invention into Greece 
as directly applied to the making of statues. In 
any case it is a significant fact that such 
inventions of a purely technical and industrial 
character should be recorded in the very period 
when pure art began to rise and emancipate itself 
from archaic trammels. I wish you especially to 
realise the case of bronze-casting as applied to 
statues. When you consider this carefully you 
will realise that the artistic production of a 
statue in the round was not only facilitated 
but greatly advanced in artistic quality and 
infinite variety of expression by the introduction 
of what is definitely a technical or industrial 
process. Though, no doubt, the sculptor must 
add some finishing work to the statue that is 
cast, even by the refined process called å cire 
perdue, the chief process of casting a bronze 
statue belongs to the domain of manufacture 
rather than to that of art. It certainly greatly 
increased the productiveness of the artist. In 
many cases the increase is more than ten-fold. 
Pliny tells us the story that the great Greek 
sculptor of the highest period (he was court 
sculptor to Alexander the Great), Lysippos— 
who worked almost exclusively in bronze— 
formed the habit of putting a gold piece aside for 
every statue which he had completed, and that 
at his death 1,500 gold pieces were found. This 
certainly shows the direct effect on the increased 
productiveness of a sculptor of the highest 
and purest artistic merit, because of the 


introduction of a process completely analogous 


to what we should call manufacture. I would 
even have you realise that in most cases the 
production of a marble statue is not exclusively 
due to the actual handiwork of the sculptor 
himself. His most important artistic work o 
composition consists chiefly of the modelling 
of his statue in clay or wax. After this a cast 
is taken, and from the cast, by purely mechanica 
process, the statue is transferred to marble— 
in a large number of cases, if not in most cases, 
this marble work being entrusted to the artisan- 
craftsman who does most of the carving. There , 
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are sculptors who do all this work themselves, 
. and there are but few real artist sculptors who 
do not, at least, put the finishing touches into 


the marble statue after it has left the hand of 


the artisan assistant marble-worker. In any 
case, however, even in the purest of all plastic 
and graphic arts, there is a considerable intru- 
sion of purely mechanical processes which 
belong to, or are related to, the domain of 
mechanics and manufacture. 

It may evén be maintained—though I do not 
‘wish to insist too much upon this argument— 
‘that the more we can succeed in substituting 
purely mechanical processes for the execution 
-= of work, the more will it enable man to con- 
centrate his productive attention upon the design 
itself—or rather, upon the artistic emotions 
which inspire his artistic creativeness ; the freer 
and more unbounded will his imagination effect 
itself—in short, the purer and more direct will 
be the step from the artistic conception to the 
artistic realisation in material form. At the 
risk of being paradoxical and of exaggerating 
the point I wish to impress, in order to enforce 
its perception upon you, I might say that, 
though the qualities of actual drawing and brush 
work on the part of each painter are most 
important and essential artistic qualities, I can 
‘perfectly conceive of the day when some process, 
-analogous to colour photography in the actual 
production of a pictorial design, will leave the 
painters free to concentrate all their artistic 
effort on the realisation of the harmony of form 
and colour with which their creative imagination 
has filled them, and to produce works which 
‘niore directly and in greater purity express 
their æsthetic feelings and evoke them in the 
spéctator, thus realising a purer art’ than. has 
hitherto: been produced. In saying this I am 
quite aware, as every artist will confirm, that in 
the arduous process of _drawing and painting 
itself, in the often despairing effort to bridge 
over the gap between conception and realisation 
in actual work, many—in fact innumerable— 
artistic qualities may come out and may be 
realised in the very process which the mere 
inner artistic conception did not touch upon or 
realise. 
impressing this side of the question upon you, 
is to guard against the hasty ideas and state- 
_ ments which meet one every day, when it is 

maintained that, because of the mechanical 
facilities of modern manufacture, art is being 
killed; while, on the other hand, a romantic 
aod often insincere and utterly futile movement 
“prevails, which recommends: the revival of the 
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imperfect processes and the effete social and 
industrial conditions of the past, in order to 
restore a nobler art in the present. It can with 
equally good reasons be maintained that art 
has nothing to fear from the simplification and 
economy of the processes in producing works, 
so long as the taste and the feeling for form 
and design are true, noble, and highly developed 
in those who originate the works produced by 
manufacture. . 

Now, in estimating the position of art in 
modern times, I would have you consider the 
diffusion of art owing. to what—to use one 
general term—we might call manufacture, 
The ready distribution of artistic elements 
among all social layers, which formerly could 
never be reached, was unheard of in days of old. 
Imagine how art enters into every form of 
material production in the goods which men 
and women purchase, from the wealthiest to. 
the poorest. The primary demand is always. 
that such objects should please the eye. Even 
the most hideous motor-car, apart from its use 
and the comfort it may give, has, as an intrinsic 
element in its .purchasable value, its pleasing 
forms and proportion, the colour and decoration 
(often: in very bad taste) with which the vendor 
wishes to attract the purchaser. This is not 
only the case with all the objects with which 
we furnish our dwellings, from the simplest 
pots and pans to the pictures on our walls; not 
only with all articles of dress and apparel, 
outwardly visible or hidden from view, in which 
warmth, pliancy and durability are not the only, 
and not even the primary, objects of production, 
but in which the appeal to the esthetic instinct 
is paramount: If you particularly-consider the 
question of lace work, the beautiful designs 
which I have seen on a strip of lace, the cost of 
which is a matter of a few pence per yard, and. 
how this design and artistic appearance are the. 
dominant factor in its commercial value in 
appealing to the artistic instinct of the pur- 
chaser, you will realise that almost nine-tenths 
of the goods produced in this commercial age of 
ours have, as an important, if not the essential, 
element, the appeal to the eye and to the taste: 
of the purchaser. Go through the shops with 
this question in view and see whether I am: 
right or wrong in my statement. You may say 
that most of this is bad art. I disagree with 
you. If the ancient Egyptians or Greeks and. 


the inhabitants of Central Europe during the- 
: Middle Ages, or of Italy during the Renaissance, 
could have had distributed among them a selec- - 


tion of such dress ornaments (which any one of us 
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can purchase in any one of our leading shops) 
distributed broadcast among the peoples of that 
glorious past, I feel confident that they would 
have evoked the highest admiration. In fact, I 
venture to say that there is no excuse for people 
ever to have ugly things about them nowadays, 
when, from the simplest articles of use and 
apparel to the colour-prints, lithographs and 
engravings of all kinds with which, at a low 
figure, they can adorn their walls, beautiful 
things are within the reach of the people in 
every layer of modern society. 

But, if art does thus permeate every phase 
of our vast industrial productiveness, and if 
industrial art is becoming more and more an 
important factor in our economical life, as 
well as in the social betterment of our com- 
munities, the task of developing and improving, 
of maintaining a high standard and striving 
at still higher refinement in taste, becomes 
of paramount importance. In this blending 
of art and industry (which, from one point of 
view, as I maintain, are essentially opposed 
to one another) remember that, after all, the 
most important element is that of art itself 
and the taste which produces it. And this 
artistic side can only be advanced, and can only 
be impressed upon those who blend it with other 
purposes, by the study and the appreciation of 
pure arf and those manifestations in which the 
artistic aspect expresses itself most clearly and 
perfectly. The analogy between artistic and 
scientific education is in this respect complete. 
Science also enters into every aspect of our 
economical and industrial life. We have come 
to realise that the application of the principles 
of science to our production, from agriculture 
to mechanical engineering, from the making 
of textiles to the printing and colouring of 


‘them, is of paramount use and importance. 


But we have also come to realise (at least the 
truly intelligent communities have realised and 
others are slowly following them) that these 
scientific principles which are thus usefully to 
be applied, can best be furthered by the study 
of advanced science in its highest and purest 
form of research work, the immediate applic- 
ableness of which is not so manifest. The 
highest mathematical and physical and chemical 
sciences in their pure theoretical forms discover. 
new facts in nature, new elements, new activities 
in the waves of force, which have directly, 
though ultimately, led to the application of 
combustion for speeding our motor - cars, to 
wireless telegraphy, to the manufacture of all 
forms of colour, and new materials for purposes 
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of textile and other manufacture. And the 
spirit which intelligently directs the efforts of 
those who thus apply in actual manufacture 
these highest principles to the production of 
works of such great use, can only be learned 
and infused into the whole community through 
the highest spirit of scientific research in its 
purest theoretical form as practised by our 
leaders of science who work in their studies. 
The great artist corresponds to these. It is 
only when the greatest works of pure art can 
thus be produced in the present and in the 
future, and the community at large can be 
made to appreciate the best works as produced 
in the past, that the artistic spirit manifesting 
itself in a national taste can be ultimately 
applied to the production of industrial art 
which, we have seen, penetrates into all layers 
of our industry and manufacture. The higher 
the pure art, the nobler and more perfect the 
pictures and statues and buildings, the musical 
compositions and the poems, and the dramas 
and novels, and even the dancing, within our 
community and our age, the better and 
superior will be the manufacture of goods and 
the more profitable will these be. 

I would, therefore, lay it down as an axiom: 
That it is in the interest of the community and 
of the State that the best and highest forms of 
pure art should thus be produced and made 
accessible and appreciable to the community 
as a whole. Now, what I wish to examine in 
these lectures is the question as to how this 
can be done. Whether our present institutions 
and the action of the State in this regard are 
not in several cases unfavourable to this 
important development of national life; and, 
positively, how, through definite lines of action, 
we can improve these conditions so as to develop 
a progressive art-industry. 

Instead of encouragement and protection, we 
find that in the action of the State and in certain 
definite trade customs in industries allied with 
art, or affecting the diffusion of taste, forces are 
at work which directly discourage, penalise and 
impede the development and diffusion of pure 
art in its highest form. I call this state of 
things the Impedition of Art. 

Let us now deal with this question negatively 
and positively: negatively in pointing out these 
disturbing, or retarding, these impeding ele- 
ments; and positively, in indicating the means 
by which industrial art may be advanced and 
encouraged, - 

First in order I will deal with the direct 
action of the State through its laws; and I 
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wish here to point out tke evil effects of some 
conditions of what are called the Death Duties, 
effects which are not so manifest and the 
workings of which require considerable observa- 
tion and thought, but which, I maintain, are 
none the less active. 

We are at the present moment constantly 
reminded of the serious depression from which 
our artistic community is suffering compared 
with tLe comparatively flourishing condition of 
artistic production a generation ago. There 
can be no doubt that the best painters and 
sculptors and the most artistic handicrafismen 
cannot get rid of their wares so freely as they 
could a generation ago, and that the prices 
obtained are lower than they were then. With 
a flourishing trade about us, with the rapid 
increase of wealth, it does seem strange that 
producers of the best works of art should thus 
suffer. The prices which the leading painters 
of the last generation obtained, not only for 
their portraits, but for their subject-pictures, 
landscapes in oils and water- colours, were 
higher than they are at the present moment ; 
and, moreover, we are informed that the market 
demand seems reduced for such best and costly 
works—in fact, that it is hardly possible to find 
purchasers. Many reasons have been given for 
this depression in what I might be allowed to 
call the trade of the highest art. The cause 
cannot possibly be found in the absence of 
available wealth to purchase such costly goods. 
We know that. to a very high and -unusual 
degree means are available to procure great 
luxury of life. Nor can it be maintained, as is 
frequently done, that the taste for the highest 
art has departed from this commercial and 
materialistic society of ours; for the prices 
which are paid for Old Masters and for works of 
antique art decoration have risen by leaps and 
bounds and have reached figures undreamt of 
by former generations, while they are still rising 
and undoubtedly will rise in the immediate 
future. Nor does it suffice to say that the best 
artists of our days are as a body inferior tu 
those of the bygone days, or even of the genera- 
tion immediately preceding our own, that the 
wealthy man of true taste is on this account 
deterred from investing in them. I have in my 
mind at this moment the work of several artists 
whose worth, and even whose recognised repu. 
tation, is as high as that of any of the leading 
artists of the past generation ; and I know that 
the prices they receive are lower than they 
were thirty or forty years ago. Nor will this 
economical phenomenon be accounted for by 


K 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. ; Aligust 28, 1916. 


the frequent statement that the market for 
modern art is glutted; that there are too many 
artists producing pictures and statues, and 
beautiful works of the silversmith, the jeweller, 
the woodcarver, embroiderer and lace worker, 
etc. It may be true that too many men and 
women devote themselves to the production of 
pure art in painting and sculpture without 
having in them the necessary innate talent as 
well as thorough preliminary training to pro- 
duce the best. I even believe and maintain 
that such people would do better to devote 
their artistic energies directly to the production 
of industrial art and avplied art, provided 
always that the conditions of such art-manu- 
facture were such that their superior talent 
would find sufficient scope for their activity 
and adequate remuneration for their successful 
efforts. And I shall endeavour to show in a 
succeeding lecture how unfavourable these con- 
ditions are. I shall even venture to suggest 
how they may be improved. But this does not 
account for the depression in the market for 
the best works of pure art produced in our days. 

Now, I venture to maintain, and shall 
endeavour to show, that there is one cause to 
which, more than to any other, we may attribute 
this decline in the market of the best works 
of modern pure art. This cause, I maintain, 
is to be found in the ultimate working of what 
are called the Death Duties. I must tell you 
at the outset that I do not intend to enter 
upon the discussion of the rightness or wrong- 
ness of this form of taxation as a whole. I 
may even in principle, and, to a certain degree, 
consider it a just tax; but I do maintain that 
in its effect upon the development and en- 
couragement of the highest forms of pure art 
in our community it is nefarious. That my 
contention has been realised by responsible 
legislators and governments to a certain degree 
is manifest from the fact that, since the first 
presentation and passing of the Finance Act 
in 1896, amendments have been introduced 
which to some degree recognise these defici- 
encies and endeavour to remedy them. I 
mean first the amendments in paragraphs 
relating to heirlooms, and, more especially, 
paragraph 63 of Part III. of the Death Duties 
of 1910, which reads: “In: the case of any 
person dying on or after the thirtieth day of 
April, nineteen hundred and nine, section 
twenty of the Finance Act, 1896 (which gives 
an exemption for objects of national, scientific, 
or historic interest), shall be extended so as 
to give an exemption from legacy and succession 
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duty, as well as from estate duty, and as so 
extended shall take effect whether the property 
in respect of which the exemption is given is 
settled or not, and as if the reference therein 
to national, scientific, or historic interest 
included a reference to artistic interest, and 
duty shall only become chargeable when the 
property is sold, and then only in respect of 
the last death on which the property passed.” 

The cogent paragraphs of the Finance Act, 
1896 (Ch. 28, Sec. 20), read thus : -— 

“ (1) Where any property passing on the 
death of a deceased person consists of such 
pictures, prints, books, manuscripts, works of 
art, scientific collections, or other things not 
yielding income as appear to the Treasury to 
-be of national, scientific, or historic interest, 
and is settled so as to be enjoyed in kind in 
succession by different persons, such property 
shall not, on the death of such deceased person, 
be aggregated with other property, but shall 
form an estate by itself, and, while enjoyed 
in kind by a person not competent to dispose 
of the same, be exempt from estate duty, but if 
it is sold or is in the possession of some person 
who is then competent to dispose of the same, 
shall become liable to estate duty. 

“ (2) The person selling the same, or for 
whose benefit the same is sold, and also the 
person being in possession and competent to 
dispose of the same, shall be accountable for 
the duty, and shall deliver an account, in 
accordance with section eight of the principal 
Act, in the case of a sale within one month 
after the sale, and in case of a person coming 
into possession, or if in possession becoming 
competent to dispose, within six months after 
he so comes into possession, or becomes 
competent to dispose.” 

The exemption of heirlooms of general his- 
toric value is wholly for the good; but it would 
generally apply to objects of some antiquity. 
It practically denotes works of Old Masters 
and so-called antiques. In so far as the term 
historic interest may be defined, it would only 
apply to historic interest in reference to this 
country, or fo the presence of such a work of 
art in this country. I do not see why, so 
long as such a work remains in this country, 
for the good of the country, it should be suhject 
to any taxation when necessity has led to the 
selling of it, so long as it remains here. I may 
add that, in case it should leave the country, 
it would be just to exact a tax which, as 
has frequently been maintained with justice 
and emphasis by the patriotic leaders of tke 
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National Art Collections Fund, might be set 
apartand used as a fund wherewith to purchase 
art treasures for the nation. But I wish to 
draw your special attention to the products of 
contemporary art which are not included in 
this protection, but are actively impeded. I 
emphatically maintain that such Death Duties 
ought in no way to be applied to the production 
of the highest works of contemporary art which 
it is in the interest of the nation to encourage 
in every way and certainly not to discourage. 
It is in no sense in the spirit of a tariff reformer, 
or as one holding strong views on one side or 
the other with regard to economical theories, 
that I maintain it to be the duty of the State 
to encourage in every way the productign of 
superior and costly works of art. Their com- 
mercial distribution ought to be left perfectly 
free—in fact, it ought to be protected by the 
State. For a period of at least as long as by 
our new laws copyright lasts, such works ought 
to be free from all taxation. If it were possible 
we ought almost to subsidise their production. 
Instead of this, what do we do; and what is 
the action of the State through the effects of 
the present Death Duties? It is directly to 
discourage the wealthy purchaser from investing 
in an expensive picture or a statue by a living 
artist. 

Allow me for the moment entirely to ignore 
the higher aspects of art production, and to 
step down into the arena of commercial com- 
petition—the regulation of prices, supply and 
demand, the material inducements to purchase 
certain goods because of their market value and 
nothing more. Let me tell you what happened 
with regard to the best pictures and works of 
art thirty or forty years ago before these Death 
Duties were enacted. 

The patrons of art—nay, even the man who 
may have been devoid of higher artistic 
appreciation and enthusiasm, yet, possessed 
of wealth beyond the mere needs of life, may 
have wished to expend it on goods of recognised 
superior value, approved of by the taste of the 
community in which he lived and bringing in 
consequence the prestige which comes with 
the possession of such goods; this man was 
desirous of having his portrait painted by one 
of the leading artists, or of hanging on his wall 
a picture, a landscape in oils or water-colour, 
by one of the painters of eminence in his day. 
The real enthusiast and connoisseur would do 
this by himself. But the ‘man of wealth, not 
only in London but in the provinces, would 
seek for his advice in the best quarters where 
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he could find it. I may here say that especially 
one firm of art dealers deserved in the past the 
gratitude of the artists, as well as of the whole 


=- community, for the efficient way in which they 


advised, especially the rich purchasers in the 
provinces, to buy the best works ‘of the best 
. artists of those days, and. led them to pay 
adequate prices for such valuable goods. Now, 
whether the motives of the purchaser were 
of a higher uneconomical order, he was beyond 
all doubt strongly influenced in making such 
a purchase at all by the following purely 
economical considerations. He realised that 
the works of the Old Masters had considerably 
appreciated in value from the datys in which they 
were purchased. In simple words, he saw that 
those who had ordered a picture by Gains- 
‘borough, Reynolds, Romney, Raeburn, Hopner, 
“Turner, Girtin, Constable, David Cox, Copley 
Fielding, the Cromes, Cotman, and many 
others, a hundred years before, besides possess- 
ing a beautiful work of art to enjoy, had made 
a good investment for their heirs and successors. 
He was, therefore, not deterred from expending 
a considerable sum on such a work of art, 
because he realised that after his death his heirs 
would not be losers byit. Since the succession 
duties have come in, his whole attitude has 
changed in this respect. Not only he must 
now doubt whether he has made a good 
investment for his successors; but he may even 
be forced to believe that, from a commercial 
point of view, he may have saddled his 
successors with, what he might call, a white 
elephant. The thousand or two thousand 
pounds which he thus locked up in a picture 
or statue, even if the work appreciates in value, 
will leave his heirs with the burden of a heavy 
succession duty to pay on them. The more 
modern the work, the more it is of contemporary 
production, the greater is it at a disadvantage ; 
for the price paid for it is readily ascertainable, 
whereas the market value of an Old Master 
cahnot be exactly computed and -hardly ever is 
taxed up to its actual value. When once this 
possible purchaser of the most costly and 
superior works of pure art has realised these 


__ facts, it will readily be perceived what.a deterrent 


they must be from his investing in such costly 
goods. - And you must remember that this class 
‘of, purchaser constitutes by. far the eee 
number of possible purchasers. 

If I am right in my contention that in this 
effect of the Death Duties is to be found the 
most efficient cause for the depression in the 
- production of the highest works of art, it. is to 
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be hoped that an enlightened government will 


see its way to remedy such a defect by an 


amendment to the Act, which leaves all works 
of art produced in this country free from tax- 
ation, at. least for one generation succeeding 
that of the purchaser or during the length of 
time in which copyright is now granted. 
Complete freedom of sale is to be granted as 
the work is not to be made an heirloom. Such 


“exemption is not only to apply to pictures and 


statues, but to all works of art, including those 
of higher industrial art. Of course, I am aware 
that it is difficult to define what objects are 
works of art and what are not. Quite recently 
I had a very striking experience showing this 
difficulty, when I found myself to be a member 
of a committee which had to select from the 
contents of a house, which were left in the 
will of a generous benefactor to a museum, all 
objects that could be classed as works of art in 
contradistinction to those of mere domestic 
utility. But the same difficulty will arise under 
the clause of the Act which sets aside objects of 
national, scientific, or historic interest, nor is it- 
insuperable. Laws are not only made in order 

to be simple and easy of execution, however 

much we might hope that legislators would 

have foreseen the evils of litigation in simplify- 

ing their enactments. A responsible committee, 

or body of connoisseurs, might well be entrusted 

by the State with deciding such questions. 

In what I have just said I wish you also to 
understand that, though I chiefly used pictures 
and statues to illustrate my point, I in no way 
wish to limit art to these single manifestations. 
All superior objects of artistic value, including | 
even beautifully printed and illuminated and 
bound books, must be included. The main 
eriterion of their exclusion from prohibitive 
taxation and its justification is ultimately to be 
found in the fact, that it is in the interest of 
every civilised State to further as much as 
possible the production of such objects of 
beauty which raise the taste of the nation, 
and not to discourage it. As I have said 
before, if it were possible, the State ought 
even to subvention the production of such 
works. I know it will at once be said that 


State art is bound. to be a bad type of art. 
The same people who are most profuse in such 
denunciation will raise panegyrics of praise 


when referring to a Pericles, or a Cosimo di 
Medici, or of any medieval tyrant who was a 


-patron of the arts, forgetting that a Pericles 
and a,Cosimo were most potent expressions of 


the -spirit of the age and the community in 
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which they lived. But because we no longer 
have tyrants, or absolute monarchs possessed 
of unlimited wealth themselves, there is no 
reason why a democracy should not rise in 
culture and in taste and should not be made 
aware of its responsibilities directly to further 
the highest expressions of its civilisation. 

We have dealt with the indirect and negative 
action of the State in pointing out the impedi- 
tion of art through the Death Duties. Let us 
now consider the direct and positive action of 
the State in these matters. What does the 
State do for the direct encouragement of the 
highest work in pure art? The only form in 
which it may expend public treasure is in the 
one art, architecture, in erecting sumptuous 
buildings. But are we to leave it only to the 
speculator and promoter, the rapid acquirer of 
huge wealth, to strike the keynote of taste in 
encouraging the purchase of great works of art ? 
He may at best only be egged on by his desire 
to “go one better” in aequiring an object of 
antique art because it is unique or unrivalled, 
or cost so many thousands more than another 
specimen possessed by his financial rival-—and 
all this with the consciousness that he is buying 
on a rising market and that five or ten years 
hence his possession will be still more valuable. 
Why should not all these public buildings be 
decorated by the best works of the best sculptors 
and adorned with frescoes and with pictures by 
the best painters, as, for instance, the Boston 
Library in America has been decorated by 
frescoes of the great masters of our own day ? 
Why should not the furniture and carving, the 
tapestries and portiéres, the chairs and tables, 
the caskets, and even the inkstands, which the 
State purchases for no individual but for the 
public at large, be illustrations of the best art 
which our age can produce ? 

This brings me to another subject, in which I 
maintain that the customs of an allied trade, or 
rather of an artistic profession, act in a most 
discouraging and penalising manner on the 
production of the highest pure art—I mean the 
attitude our architects take towards the Fine 
Arts, towards painting, sculpture and decoration. 
But I must leave the discussion of this question 
for the next lecture. 


THE ORANGE INDUSTRY OF SPAIN. 


For centuries the orange has been cultivated in 
Seville and the surrounding country. A certain 
type of this fruit is now known as the Seville orange, 
although this is but one of the various kinds of 
oranges grown there. -All the local varieties are 
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more or less closely inter-related, eitker by scientific 
or by accidental fusion, and probably all are varia- 
tions of the so-called China orange, of unknown 
origin, which the Moors are supposed to have 
introduced from Africa. This China orange is 
distinguished by thorny branches, manifestly a 
poor quality for a fruit-bearing tree, but by judicious. 
grafting the thorns have been made to disappear, 
and the tree itself infused with a degree of longevity, 
for, whereas the primitive (thorny) China orange 
bears fruit for hardly more than a century, the 
improved (thornless) orange produces for about 
three hundred years. From a fusion of the 
improved and the primitive oranges is believed to 
have resulted the sour orange, which is considered 
peculiarly a Seville type. Of this Seville type 
there are numerous modifications and accentua- 
tions by cultivation or isolation: hence the 
diversity of the characteristic qualities. 

In Seville may be found seedless, sweet, and 
sour oranges, and mandarins. The sour orange 
is Justly regarded as the most important com- 
mercially, according to the American Consul at 
Seville, It includes, inevitably, several sub-types 
not wholly or clearly differentiated in general, 
among them the bitter sour and the bitter sweet 
oranges of Seville’s trade. Seville bitter oranges. 
find their principal use in Great Britain in the 
manufacture of orange marmalade; in fact, mar- 
malade makers claim the superiority, for their 
purpose, of the Seville bitter orange, which is 
provided with a thick peel and has a relatively 
small amount of pulp. Although this pulp could 
be, and formerly was, put up in Seville for ship- 
ment to England and Scotland, the bitter oranges 
are now mostly shipped to England in crates. 
During 1912 the exports of orange pulp from 
Seville amounted to only 71,950 lbs., whereas. 
the total exports of whole oranges from Seville 
during 1912 amounted to more than 23,698,400 lbs. 

About 57,000 tons of these oranges are harvested 
each year in the district of Seville, and may be 
purchased there very cheaply, for although the 
theoretical value of bitter oranges is about £2 17s. 
a ton, this value is seldom realised. No one 
grower can hope to sell more than a small pro- 
portion of his orange crop at this advantageous 
price. Shipments of Seville oranges to the United. 
States in 1912 were valued at only £81, as com- 
pared with £74 in 1911. The long sea voyage, 
without proper facilities for carrying fresh and 
perishable fruit, militates against the exportation 
of oranges to such distant points as the United 
States, although recently shipments have been 
made successfully. It is considered unfortunate 
that the bitter oranges produced in Seville are not , 
pulped before shipment to Great Britain. In this. 
manner first-class orange pulp could be obtained 
at small cost. Locally, labour may be secured 
without difficulty at from 9d. a day for women 
workers and 1s. 6d. per day for men. 

The orange crop is gathered in November, 
December, and January, and the yield, which is 
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fairly regular, is always greater than the demand. 
It would seem that a manager who understands 
the orange-pulp business might advantageously 
and profitably come to Seville during the season 
and superintend the purchase of the oranges and 
the preparation and despatch of the pulp to 
England or the United States for manufacture. 
Strangely enough marmalade is not much used in 
Seville, and in fact is hardly known there except 
to the foreign colony, although very recently a 
small and unimportant local manufactory has 
produced marmalade which sells, retail, at about 
1s. id. per jar. The oranges which are not thus 
exported for marmalade manufacture are often 
allowed to waste, but to a certain extent are 
utilised in other ways. 

The fruit is peeled, the pulp is thrown away, 
and the peel itself is left in the sun to dry. The 
dried peels are then sent away for use in foreign 
confectioneries, and in the manufacture of flavour- 
ing extracts and medicinal preparations. The 
unripe oranges which fall from the trees might 
also well be utilised in making flavouring extracts. 
During 1912 about 29,600 lbs. of dried orange peel 
were sent away from Seville. The leaves of the 
orange trees, although said to be valuable, when 
put among garments, in keeping away moths and 
other destructive insects, are not commercially 
considered of importance. The orange blossoms 
are locally used, to some extent, in the manufac- 
ture of orange-flower water. The orange blossoms 
are gathered fresh, and before withering or drying 
are submitted to a process of boiling and distilling. 
The method varies according to the producer’s 
particular idea, and to the use which is made of 
the liquid. Orange-flower water is usually bottled 
in glass containers, holding about one quart, either 
in wine bottles or toilet-water bottles. This pre- 
paration is limited in its local production only by 
the difficulty of the manufacturers, in obtaining 
fresh and good blossoms. 

During 1912 some 53,000 quarts of orange-flower 
water were exported from Seville, none to the 
United States. According to a statement made 
by an important local manufacturer, entry of the 
product into the United States, through New York 
City, has been more than once refused on the 
ground that the American analyst found traces of 
some metallic substance, in spite of the fact that 
no such substance is added to the product in 
Seville; that the containers are of glass, without 
possible contact of metal; that the local manu- 
facturers’ chemist has repeatedly analysed the 
product and failed to discover therein any metallic 
trace; and that one of Seville’s leading analysts 
has also examined specimens of this bottled pre- 
paration, and has pronounced it free from any 
taint of metal. In Seville, orange-flower water 
sells at about 2s. 3d. per quart bottle. 

Orange -wood, because of its excellent qualities 
of hardness and whiteness, is used in Seville for 
the finer kinds of woodwork and for small and 


-fancy cabinet work. It is not on the market in 
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large quantities. The great variety of uses which 


may be made of the orange tree should make its 


cultivation an important branch of local agricul- 
ture, but there are numerous drawbacks to orange 
farming. The orange land is generally level or 
slightly rolling, and naturally valuable. Although 
the soil of orange orchards is cultivated, if is not 
considered the best policy to plant other crops in 
the orchard. Land adapted to orange cultivation 
is valued at from £40 to £100 per acre. In all, 
about 6,500 acres in the Seville district are devoted 
to orange-growing. As the orange trees suffer 
more or less severely from scale, which often spots 
the fruit and renders it, to a certain degree, 
unsaleable, without, however, in any way affect- 
ing the taste of the pulp, American methods of 
fumigation, first tested in Valencia, have recently 
been introduced in Seville with some success. 
The fumigation would, of course, be far more 
effective if practised with uniformity in all 
orchards. 

Recent investigations in the district of Valencia 
by citrus fruit experts, show that the “black 
scale,” locally called ‘‘escama negra,” is now the 
most serious and injurious pest infesting the 
Spanish orange belt. It is pretty generally dis- 
tributed throughout the district, but was found to 
be more prevalent in the northern, or “Plana,” 
section, a fact explained by proximity to the ¢ea, 
it being well known that the black scale cannot 
thrive in places where the temperature is high in 
summer, and the climate is not tempered by bodies 
of water. Another pest found to be well dis- 
tributed is the “long scale ”?” (serpeta larga), which 
prefers the twigs and branches of the tree rather 
than the leaves and fruit, and is therefore more 
likely to escape notice. The “red scale,’ which 
early last year had multiplied to such an extent 
as to arouse general anxiety among orange-growers, 
still occurs in great numbers in certain districts, 
but is not now generally distributed. The accepted 
method of combating these and other orange pests 
is by fumigation, but the high cost, from is. to 
ls. 6d. per tree, militates against its general 
adoption. 


THE DISTRIBUTION OF PHOSPHORUS 
IN STEEL.* 

The injurious influence of phosphorus on the 
mechanical properties of steel is very fully recog- 
nised, so much so that for a large class of important 
steel articles, such as tyres, axles, springs, etc., it 
is usual to specify that the phosphorus content 
shall not exceed 0°035 per cent. If phosphorus 
were uniformly distributed throughout steel, it 
would be difficult to believe that less than four 
parts in ten thousand could exert a seriously in- 
jurious influence. Observation of all ordinary 
commercial steels, however, serves to show at once 


* Abstract of a paper read by Walter Rosenhain, B.A., 
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that phosphorus is not uniformly distributed. 
This matter has been studied, chiefly by J. E. 
Stead, by the method of heat-tinting which 
differentiates batween those portions of a polished 
steel surface rich in phosphorus, and those free 
from it by the difference in the rate of oxida- 
tion. The banded distribution of the phosphorus 
thus reproduces itself as bands of different 
depths of tinting on the surface after exposure 
to heat. 

More recently the author and J. L. Haughton, 
at the National Physical Laboratory, have worked 
out a method of tracing the phosphorus distribu- 
tion in steel by means of a new reagent. This isa 
solution of ferric chloride rendered acid by hydro- 
chloric acid, and containing in solution small quanti- 
ties of the chlorides of copper and tin. When asteel 
surface is exposed to this reagent, electro-chemical 
replacement occurs, a small quantity of iron passes 
into solution, and a corresponding amount of 
copper is deposited as a thin film on the surface 
of the steel. In an ideally pure steel this deposit 
would be uniform over the entire area of the ferrite 
constituent, but in a phosphoric steel the copper 
film is deposited first on those ferrite regions 
which are most nearly pure, thoss regions richest 
in phosphorus being left unaffected for a long 
tims. Seen under the microscope, the surface 
thus “etched” by the selective deposition of 
copper presents a well-defined appearance, which 
at one point reaches a development corresponding 
accurately to the pattern produced by the older 
method of heat-tinting; at an earlier stage, how- 
ever, features are showa which escapa detection by 
the older methods. 

A study of these features leads the author to 
trace back the origin of the banded structure of 
phosphoric steel to processes which are known 
to occur in the first solidification of a “ solid solu- 
tion ” alloy, so that the coarser or finer banding 
of the finished steel depends upon the scale of 
crystallisation which took place in the original 
ingot, in spite of the fact that the crystalline 
structure may have been entirely changed re- 
peatedly as the result of thermal or mechanical 
treatment. This great persistence of the “ geo- 
graphical” distribution of phosphorus is to be 
ascribed to the low velocity of diffusion of iron 
phosphide when present in solid solution in iron. 


ARTS AND CRAFTS. 

National Competition.—The successful works 
submitted for National Competition have been for 
the second time worthily housed at the Victoria 
and Albert Museum, and are still on view there. 
Interesting as the exhibits are, there is always a 
certain family likeness between the prize works of 
succeeding years, which makes it somewhat 
difficult to estimate the direction in which art 
teaching throughout the country is tending. 
Almost more information is to be obtained on that 
point from reading the reports of the various 
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examiners than from looking at the works showa 
at South Kensington, for, after all, these represent 
only what, in the eyes of the exam/ners, is worthy 
to receive a prize, or, at least, commendation — 
less than a quarter of the designs submitted— 
whilst the remarks in ths reports are very ofte1 
directed to works which are consilered not on'y 
as not deserving an award, but as baing in one 
way or another positively moretricious. One 
cannot but feel that, useful as the exhibition 
already is, its value might be considerably in- 
creased if only the authorities would arrange to 
exhibit at the same time a small selection of those 
works which, in the opinion of the Board’s 
examiners, display tenlencies worthy of reproba- 
tion. There is no reason why the namə of either 
the student or the school from which he comes 
should be attached to the designs held up a3 
examples of what not to do, but it does seem as 
though, in view of the frequency in the reports of 
references to positively vicious tendencies in 
various sections, some such action as this might 
have an extremely beneficial effect. It is not of 
much use, except to the particular student and his 
master, simply to state that certain work on totally 
wrong lines had been submitted. What is needed, 
if the words of the examiners are to have their 
full weight, is ocular demonstration to the larger 
public interested of those signs of evil which they 
deplore. That there is something wrong with the 
way some subjects are taught in certain schools 
there is no room to doubt, when we find men of 
such different shades of artistic opinion as Mce. 
R. Anning Ball, Commendatore Walter Crane, 
Messrs. Alexander Fisher, T. Erat Harrison, O mar 
Ramsden, O. F. A. Voysey, and Professor Selwyn 
Image all remarking in varying terms that the 
works sent up for competition fall short in more 
or less the same way. The substance of the com- 
plaint seems to be that there is a want of considera- 
tion for design on the part of students, who seem 
to be under the impression that if only they carry 
out their own design fairly creditably they need 
not pay so very much attention to the quality of 
that design. The examiners in some cases also 
note that the colourings of some of the patterns 
sent in are very bad. They admit quite openly 
that they are glad to see that on the whole the 
colour is more cheerful and frank than it used to 
be, but they urge students to remember that there 
is a distinction between this and mere violent and 
garish colour, In view of the colour-schemes now 
popular in some of the London schools, this is a 
point which undoubtedly needs emphasising, and 
one which it ought to be possible to demonstrate 
by choosing a few garishly but not pleasingly 
coloured desigas for exhibition. A natural re- 
action from the rather dumb and drab colours 
which used to be considered “ artistic ” is readily 
understood, but reactions can easily be carried too 
far. 

Amongst the hopeful features of this year’s 
exhibition must be counted the fact that a very 
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fair proportion of the awards seem to have been 
made to young students actually employed as 
draughtsmen or designers, or in some other 
capacity, in the industries—notably glass-making, 
machine-made lace, and cotton-weaving—by which 
their designs are to be carried out. Another good 
sign is the absence of striving after individuality 
at all costs which characterised this year’s exhibits. 
It made the show perhaps a trifle less amusing 
than the exhibitions of a few years ago, but it is 
none the less a very healthy sign. Spontaneous 
originality is a gift to be thankful for—it is by no 
means the common possession of all mən. The 
efort to be original has proved the undoing of 
many a would-be designer. After all, what the 
schools can teach is not inspiration, but the 
rules which govern design: these are the tools and 
stock-in-trade combined of the rank and file of 
designers, and without a knowledge of them even 
the inspired genius will often find himself at 
a loss. 

When we turn to special subjects, we find a great 
variety of standard between the different classes. 
The interior decoration, the wall papers, and the 
more important printed and woven fabrics for 
linoleums and carpets leave a good deal to be 
desired, On the other hand, there are some good 
stencilling patterns, and some of the designs for 
dress materials and printed muslins are dainty and 
pretty, whilst those for machine-made lace have 
improved considerably within the last few years. 
The best stained-glass design (from Dublin Metro- 
politan School of Art) showed a very real apprecia- 
tion of the quality of glass colour, and the designs 
for table glass, tiles, and pottery, though not very 
remarkable, seem to indicate steady and satisfac- 
tory work in certain schools. The stained wood- 
work (from London, Regent Street) so highly 
praised by the examiners is charmingly conceived 
and well executed, but one cannot but think that 
the students who can produce such work might 
have employed their talents to better advantage 
in the cause of industrial design. The lettering 
on the whole is good, and it is satisfactory to see 
tasteful work sent up by students who are sign- 
writers by trade. The tooled book-bindings are up 
to their usual standard, and one is glad to note 
that the examiners again regret that no 
designs are sent in for publishers’ cloth cases. 
The embroidery is not striking, though a group 
of examples of cutwork finished in coloured silks 
forms an interesting feature. The jewellery and 
metalwork reach a very fair standard, and one set 
of designs for presentation keys (from Dudley) 
shows real grasp of what can be done with a key 
head. The illumination and script are more 
precise in execution than they used to be, and 
the best example (from Bournemouth Municipal 
College), though rather hard, is well thought out. 
‘The plant studies preparatory to design show an 
understanding of what is wanted in studies of this 
kind, but the students who have attempted the 
exercise “Plant and three designs” seem to have 
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been under the impression that the best way to 
attack the subject was to look at what had been 
done in previous years, not to see how they could 
best solve the problem for themselves, 


The Exhibition at the Royal College of Art.—The 
annual exhibition of works executed in the Design 
School of the Royal College of Art generally leaves 
one with the feeling that the work done by holders 
of National Scholarships and the like ought to be 
considerably better than it is. The general im- 
pression produced by this year’s show was much 
the same as tsual, but there were one or two 
features which gave more promise than heretofore. 
The museum-studies are rather better chosen than 
they used to be, and some, at least, of the students 
have not wasted so much time in reproducing the 
actual effect of the material, but have been content 
to put on to paper those salient features of the 
design and colour-schems which ought to be of 
real use to them later on. Again, some of the tile 
designs were very good, and a few really excellent 
examples of stained glass were shown. Mr. P. R. 
Paul’s little ‘‘cullet panels,” formed by fitting 
together pieces of waste glass without previous 
design or cutting and then emphasising by a little 
painting the subject suggested by the glass mosaic 
so formed, prove that he has a masterly grasp 
of the essentials of his craft; and the work of 
Mr. ©. E. Cundall in the same section is well 
worthy of notice. 

The designs for textiles and the like are not as 
a whole peculiarly satisfactory, and students do 
not seem to be taught how best to present their 
designs. In many cases a'large rectangular space 
is covered with a repeating pattern—the unit of 
repeat of which is not at first sight very clear— 
when the design could have been more simply and 
easily explained by executing rather more than 
one repeat full size and explaining the general 
effect by a small-scale sketch plan. It is not often 
that, in order to make clear the repeat of a well- 
thought-out design, it is necessary laboriously to 
finish several units. 


The War and the British Exhibition in Paris.— 
The war has already begun to have an effect on 
Arts and Crafts. It had been settled that the 
British Exhibition at the Pavilion de Marsan 
should remain open until the beginning of October. 
Arrangements were in progress for the exhibits to 
be transferred at the conclusion of the exhibition 
to the Victoria and Albert Museum, and those who 
had contributed to the French Exhibition had 
been asked to allow their possessions to be shown 
in London. Since the declaration of war, however, 
plans seem to have been changed, and exhibitors 
have been notified that the exhibition has been 
closed, and that all steps are being taken to ensure 
the safety of exhibits. It is, of course, possible 
that those responsible will see their way to holding 
an exhibition in London later on, though those 
who have lent objects to the retrospective section 
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may by that time be getting anxious for their 
return; but “it seems hardly likely that for the 
moment, while people’s thoughts are so necessarily 
and so persistently turned in other directions, the 
railway and steamship companies will be asked to 
burden themselves with the transport of these 
valuable, and in many cases breakable, objects. 


CORRESPONDENCE. 


THE INDUSTRIAL ALCOHOL SUPPLY 
AS BEARING ON THE DRIFT OF 
CHEMICAL MANUFACTURES TO 
GERMANY. 


In the short article on “ British Manufactures ” 


which appeared in the Journal of the 21st inst.. 


(pages 840-841), there is no reference to the damp- 
ing effect of an unsatisfactory alcohol supply on 
British chemical manufactures, and on that labora- 
tory research which is the mainspring or source of 
such. manufactures. I should like to be allowed 


to recall some of my own experiences, and to make © 


reference to aspects of this matter which appear to 
have been to a great extent overlooked. 


‘The Statute 18 and 19 Vict. cap. 87, which in - 


1855 gave us methylated spirit, was an indirect 
outcome of the great Industrial Exhibition of the 
year 1851, and this Statute was largely based— 
indeed, almost entirely based—on the joint report 
of Professors Graham, Hofmann, and Redwood ; 
this report pointing out that the addition of 


10 per cent. of pyroxylic spirit, proposed as a first 


step, should b2 regarded merely as a first step, such 
a large use of the impure wood spirit being un- 


desirable in some manufactures; also, further, the ` 
. hope was expressed that the proportion of wood 


spirit might bə reduced to 5 per cent., or even a 
` smaller proportion. In this connection I would 
refer the reader to page 502 of Vol. II. Part II. of 
Pereira’s ‘Materia Medica,” ed. 1857. 

For some years after this, methylated alcohol of 
reasonably satisfactory quality appears to have 
been readily available for research and manufac- 
turing purposes. 
_ and 1870, when I was working in the research 
laboratory of Dr. Stenhouse, one could purchase 
without formality, or entering into financial bonds 
and agreements with the Excise authorities, such 


small quantities of methylated absolute alcohol as. 


might be requirel for research. Such methylated 
absolute alcohol as I purchased from Messrs. 
Hopkin and Williams during this period I found 
‘quite clean and pure enough for use in separating 
and recrystallising even fine organic products, no 
pyroligneous smell being left behind. This methy- 
lated absolute alcohol was also sufficiently pure 
for the most delicate photographic uses—the 
preparation of collodion for highest. sensitiveness, 
for example. 
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Not only was it easy to obtain this specially 
pure absolute alcohol suited for research purposes, 
but anyone could go to a licensed retailer and 
purchase a single gallon of methylated spirit, this 
being ordinarily of good and clean quality. In 
addition, there was the so-called “methylated 
finish,” a preparation suited to the use of hatters, 
French polishers and varnish makers. 

‘Under this admirable arrangement, research 
in the department of organic chemistry progressed 
satisfactorily, aniline colours and fine coal-tar 
products were manufactured here, and there 
appeared to be a prospect of those industries which 


had originated in Great Britain bacoming a part of © 


our established national trade. 

Soon, however, the axe of destruction ° was to be 
laid to the very root of the industrial tree—the > 
research laboratory. I well remember going to — 


. Messrs. Hopkin and Williams for a supply of the 


methylated absolute alcohol, and being told that 
the sale had been forbidden by the Excise 
authorities. Since then, in many researches and 
industrial experiments there has been an urgent 
need of methylated absolute alcohol—indeed, it is 
as necessary in industries as in research—but I 
understand that the Excise will not authorise the ` 
supply ; indeed, I know of one instance in which a- 
client of mine—a manufacturer on a large scale, 
and one severely pressed by German competition— 


‘acting on my advice, asked to be allowed the 


use of methylated absolute alcohol, but this was- 
not allowed. 

The first great step in the drift towards ee 
of the coal-tar industries was, I take it, the with- 
drawal of the methylated absolute alcohol (circa 
1870), but perhaps this withdrawal is not quite the 
worst aspect of the matter. Even the original 
methylated spirit has since been withdrawn from 
sale, unless by permit, in large quantities, and under 


regulations which exclude the ordinary research 


worker, it having «been replaced by a product 
which contains. heavy or viscous petroleum—a 
peculiarly undesirable. addition both from the 
point of view of research and manufacture. In 
research such an addition stultifies _ melting i 
points and misleads at every stage, and in manu- 
facture it introduces endless complications, and 
mischief. š 
As against the above it may be urged, that thé. 


old-style methylated spirit is obtainable and 


available for general manufacturing purposes. 

This is not the case in any very real sense of the 
term, although manufacturers can certainly gef 
the old kind of methylated spirit (now called 
“industrial methylated spirit,” to distinguish it 
from the spirit containing petroleum or “ mineral- 
ised methylated spirit”) if certain extremely 
irritating, obstructive, wasteful and burdensome 
regulations are complied with: but a more serious 
aspect of the question is the fact that the ordinary 
technical experimentalist, the class of person who 
in his home or in a small workshop, or in a small 
laboratory, is endeavouring to Pe some process 
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is quite debarred the use of the industrial methy- 
lated spirit. Thus it is that the first seeds of 
industry and progress are blighted. There are, 
however, regulations redolent of the reddest of 
red tape by which an experimenter or a research 
chemist can obtain a supply of five gallons or 
over, but I am under the impression that he has 
also to place himself under some kind of financial 
bond. As a practical matter industrial methylated 
spirit is not available for ordinary experimental work 
and for those minor industries which are the parents 
of large industries - neither is it available in those 
` smaller research laboratories, in which the most 
real and important work is carried out. In contrast 
with this denial of facilities to the serious research 
worker we may notice that the provision of the 
Finance Act of 1902 which allows pure alcohol 
to be supplied duty free to universities, colleges, 
“ ete., is so grossly abused that the lads in 
secondary schools, under the direction of locally 
elected councils, are allowed the practically 
unlimited handling of such alcohol. 

Professor Tilden truly remarks that we have 
the chemical knowledge, skill and experience; but 
if so essential a matter as readily available alcohol 
is absent from the resources of both experi- 
mentalist and manufacturer, there is not much 
hope of satisfactory progress. 

As a first practical step, there could be an 
Order in Council to-morrow authorising the sale of 
methylated absolute alcohol, and this in small 
quantities, as was the case in my early research 
days; and if the Excise department fears misuse, 
there should be no great difficulty in licensing but 
one vendor in each large town, and making it a 
condition that the purchaser gives a written order 
or otherwise discloses his identity. 

Much might be said on the present-day scope 
for the cheap production of alcohol from sawdust 
and vegetable refuse, but this is quite another 


branch of the subject. 
T. Borak, F.C.S., F.LC. 


OBITUARY. 


James Crorrs PowELL.— Mr. James Crofts 
Powell, a member of the well-known Whitefriars 
Glass Works, died on Monday the 17th inst. He 
and his brother, Mr. Harry Powell, both became 
members of the Society in 1897. Mr. J. ©. Powell 
had a high reputation as an artist in stained 
glass, and it was to this department of the business 
his attention was specially directed. It was 
under his direction that the well-known stained 
glass windows in Liverpool Cathedral were made 
by the Whitefriars firm, and he was also re- 
sponsible for the execution of the fine window 
finished last year for New York Cathedral, a 
description of which appeared in the Journal of 
June 6th, 1918 (p. 710). The last-named work is 
more highly esteemed than the Liverpool windows 
by some critics, who regard it as a triumph of 
glass colour as well as a fine design. 
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GENERAL NOTES. 


AUSTRALIA House: MURAL DECORATIONS Com- 
PETITIONS. —Particulars are available concerning 
an interesting competition in connection with the 
mural decorations of the new Commonwealth of 
Australia building, ‘Australia Hous3,” in London. 
In all twelve paintings are required. The sketches 
are to depict incidents in Australian history, or 
features of Australian scenery or of Australian 
productive activity. The competition is open to 
all artists born in Australia, or who have lived in 
Australia five years and upwards, or who are 
now resident in Australia. The sketch designs 
must be forwarded to the High Commissioner’s 
Office, London, not later than January 15th, 1915, 
and will be judged by a committee appointed in 
London. Prize-winners will receive commissions 
to paint pictures at the following prices:—Group 
I., two pictures at £1,100 each. Group Il., two 
pictures at £1,200 each. Group III., one picture 
at £600, two at £400, and two at £250 each. Group 
IV., one picture at £9. Further details con- 
cerning this competition may be obtained at the 
office of the High Commissioner for Australia, 
72, Victoria Street, 8.W. 


TIMBER FOR COLLIERINS.—The English Forestry 
Association are endeavouring to assist collieries 
and industries to obtain from British sources the 
timber they require. They invite all those 
interested in the production, sale, conversion, or 
consumption of timber to send particulars as to 
timber or goods which they wish to purchase or to 
sell, or stocks of converted or unconverted timber 
which they hold. They will then place buyer and 
seller in touch with each other, and leave all 
negotiations to be conducted direct between the 
parties interested. All communications should be 
addressed to the Honorary Secretary, Farnham 
Common, Slough, Bucks. 


THE Export oF TIMBER FROM SIBERIA.—It 
seems that Siberia, in the near future, may 
become a formidable rival to Canada in the supply 
of timber to the markets of the world. It is 
scarcely three years since a first consignment of 
Siberian pine, or cedar, as it is sometimes termed, 
made its appearance at Hamburg from Vladivostok. 
Since then the exports of pine timber from Siberia 
have increased rapidly, not only to Germany, but 
also to England, Australia, China, and to other 
parts of the world. 


LIBYAN Bananas ON SALE AT RomE.—Some 
bananas from Derna have lately made their appear- 
ance at Rome. In quality they resemble those 
from the Canary Islands, and are of excellent 
flavour. At present the quantity of this fruit 
grown in the colony barely suffices for local con- 
sumption. It is probable, however, in the near 
future, if the cultivation of the banana be en- 
couraged, that it may become an article of con- 
siderable importance on the Italian market. 
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CANTOR LECTURES. 


THE RELATION OF INDUSTRY 
TO ART. 
By Sır Caartes Watpstein, Litt.D., Ph.D., 


Fellow and Lecturer of King’s College, Cambridge, late 
Director of the Fitzwilliam Museum, and Slade Professor 
of Fine Art, Cambridge. 


Lecture II.—Delivered January 26th, 1914. 


When the architect erects a building with 
decoration and fittings of an artistic character, 
not only in the elevation of the exterior, but 
also in the hall, staircase and rooms and their 
furnishing, thus introducing works of Fine Art, 
he ought to call upon the best and highest 
representatives of Fine Art—painters, sculptors 
and decorative artists. But how rare, how 
quite exceptional, is it that he does this! Occa- 
sionally the building owner who employs him, 
if he be a lover of the Fine Arts himself, may of 
his own accord give such an order to one of the 
leading representatives of pure art. As a rule, 
however—even in the case of our most costly 
buildings—the owner leaves it to the architect, 
and the architect to the contractor, and the 
contractor to some firm of superior stonemasons 
or decorative painters who, on their part, again 
employ a class of superior artisans, at best 
with some decorative artist to guide them ; but 
hardly ever is the leading sculptor or painter of 
the day called in. Examine the exterior of the 
most costly and sumptuous buildings, palaces 
and churches, and great public offices, on 
which huge sums have been expended, and tell 
me in how many cases the sculptures in the 
pediments, the figures placed in the niches, or 
the friezes in relief, are the work of the leading 
sculptor of the day. And when you come to 
the interior, how many instances can you enume- 
rate in which the pictorial decoration of the 
walls, or the sculptured decoration of the in- 


terior, has been executed by the recognised 
master in painting or in sculpture ? 

On the other hand, let me remind you that some 
of the works which we treasure most as repre- 
senting the highest degree of perfection im 
sculpture, that have come down to us from the 
ancient Greeks, were not works of pure sculpture 
—that is, statues standing by themselves and 
meant only to be seen in themselves—but were. 
works of architectural sculpture meant to- 
decorate a building. The most striking example- 
of this, constituting one of our greatest (perhaps. 
the greatest) national treasures, are the Elgin 
marbles in the British Museum, the statues. 
which decorated the pediments, the high reliefs 
in the metopes, and the low relief of that mar- 
vellous frieze that for over 522 ft. ran round the: 
Parthenon. If not executed in detail by Pheidias 
himself, we are all agreed that their composition 
and design was the work of this greatest master 
of the art of sculpture. The ancient authors 
definitely state that the sculptor Praxias, the 
pupil of Alcamenes, composed the pedimental 
groups and the metopes for the great Temple of 
Apollo at Delphi. But to Alcamenes himself 
and to another sculptor, Paeonius of Mende, are 
attributed by Pausanias the pediments of the 
great Temple of Zeus at Olympia, which have in 
great part been excavated for us by the German 
archeologists about forty years ago. There 
has come down to us a long and full inscription 
mentioning the names of the various sculptors 
who were employed in decorating the famous 
Erectheum on the Acropolis at Athens, and 
even the prices paid to them for each portion of 
their work are there recorded. 

A generation after this we hear that the 
sculptor Collotes, who assisted Pheidias in the 
erection of the glorious gold and ivory statue 
of Zeus at Olympia, produced a great work of 
art in the wonderful gold and ivory table that. 
was erected before the statue in that temple. 
Then in the middle of the fourth century B.c. the 
leading sculptor, Scopas, produced the pediments 
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of the Temple of Athena Alea, at Tegea, of 
which some most interesting fragments have 
come down to us. We even hear that he 
himself furnished one of the great columns of-the 
temple of Artemis at Ephesus, which was 
decorated by sculpture in relief, specimens of 
which have come down to us from the British 
excavations by Mr. Wood, and are a part of the 
treasure in our British Museum. We may 
almost hope that one of the most beautiful of 
these, if not the actual one assigned to Scopas, 
certainly reflects his spirit and style. The 
sculptor of exquisite grace and beauty, Praxiteles, 
produced in this very temple of Artemis at 
Ephesus an altar decorated with reliefs which 
was a masterpiece of his art. The famous 
Mausoleum of Halicarnassus, one of the seven 
wonders of the world, the remains of which are 
again one of our great national treasures in the 
British Museum, and which we owe to the 
excavations of the late Sir Charles Newton, was 
profusely decorated with statues in the round 
and relief work in the friezes, and we are defi- 
nitely told that the leading sculptors of the day— 
Scopas, Bryaxis, Timotheus and Leochares— 
divided the various sides of the work among 
them. 

I could give you an endless sequence of 
such great works representing the pure art of 
sculpture at its height, in which the oppor- 
tunity was given to the sculptor, through the 
architect, to manifest his art in the buildings of 
old. So, too, all the great painters of antiquity, 
whose works are recorded in terms of the highest 
admiration, from Polygnotos, with his famous 
Lesche of the Cnidians at Delphi and his Stca 
Poikile at Athens onward, produced some of 
their most famous paintings as interior and 
exterior decorations of public buildings. 

The same applies to the Gothic period when- 
ever we can note and pick out a definite sculptor 
whose work can be identified in the present day. 
But when we come to the Renaissance in Italy, 
I would merely have you recall what Florence 
will tell you if you pass through its streets, its 
churches and itsmuseums. From the Baptistery 
Gates by Niccolo Pisano and Ghiberti, the 
great sculptors decorated with their best work 
the exterior and the interior of churches and 
palaces. Take Donatello’s work in the one 
church, Or San-Michele, his St. Mark, his 
St. George (now in the Bargello National 
Museum), and a bas-relief of St. George slaying 
the dragon. It was he who made the organ 
gallery or Cantorie for the Duomo, and now in 

` the ‘* Opera del Duomo,” with the famous sing- 
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ing boys and girls by Luca della Robbia. The 
chapel of the Pazzi, built by Brunelleschi, 
contains a frieze of Angel Heads by Donatello 
and Desiderio, while the inside contains the 
Apostles and Evangelists by Luca della Robbia ; 
on the silver altar for the Baptistery was the 
statue of the Baptist by Michelozzo. Not only 
the churches but the palaces and priyate 
dwellings were decorated in the same way, 
Donatello made the classical medallions in the 
court of the Palazzo Riccardi. There are hardly 
any of the great buildings of Florence the ex- 
terior and interior decoration of which does not 
contain some masterpiece of sculpture by one of 
the most eminent sculptors of the day. And when 
we come to the frescoes or wall-paintings of the 
interior of these buildings, we have the Stanze by 
Raphael in the Vatican at Rome and the elabo- 
rate and minute decoration of the Loggie of that 
same palace by the same great master, to that 
marvellous repository of the highest painting 
in one room, the Sistine Chapel, whch contains 
the most perfect work ever executed by Michel- 
angelo, by Ghirlandaio, Botticelli, Luca Sig- 
norelli, Rosselli, Perugino, and Pinturicchio. 
In every church and palace in Italy we 
have specimens of painting at its best as organi- 
cally interwoven with the building, and thus 
forming part of the artistic design of the architect. 
The same applies to the more decorative adjuncts 
and furnishing, in which the great sculptors like 
Benvenuto Cellini and Verocchio realised, even 
in minute objects and accessories of use and 
furnishing, the supreme qualities of their art as 
pure sculptors. The same applies throughout 
the period of the Renaissance in France, through 
the periods of Louis XIV., XV., and XVI., in 
which the domain of the architect and decorator 
directly furnished a sphere of work and the 
opportunities of realising their highest art to 
the sculptor and the painter as well. Let me 
remind you that even in Germany some of the 
best work of that great sculptor, Schlüter, is 
to be found in the corbel heads decorating the 
architecture of the old arsenal at Berlin. I need 
but ask you to turn to the walls of this beautiful 
lecture-theatre in which I have the honour of 
addressing you, and to examine the wall-paint- 
ings by that remarkable artist Barry, unequal 
in excellence, but some of high merit, to make 
you realise what was attempted in England 
under the inspiration of the brothers Adam 
in the eighteenth century. 

Now, for a contrast, turn to the most costly 
buildings erected in our own day. Who com- 
poses and executes-the pediments and friezes ; 
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who places in the niches, decorated with statues 
on the exterior or in the interior of churches 
and public buildings, the statues that embellish 
them ? Who even composes the design for what 
ought to be a most perfect statue in the niche 
of a reredos, or on the choir-stalls and organ- 
loft, whether they be of marble, bronze or 
wood? I can at this moment recall one excep- 
tion, unfortunately still incomplete, in which 
Mr. Gilbert has thus been able to place some of 
his most exquisite work in the church at Sand- 
ringham. Some sepulchral memorials and 
fountains by the late Mr. St. Gaudens in America 
are also a consoling exception. But for the 
most part the execution of such splendid oppor- 
tunities for the production of great works of 
pure art in sculpture and in painting is left 
practically to the building contractor with the 
consent of the architect, and the sum available 
for such important artistic work is cut down to 
a minimum. The same applies to pictorial 
decoration, and, as I have said before, to 
furnishing and detailed ornamentation. I have 
already cited the Boston Library as a notable 
exception. Whether we are admirers of that 
period of pictorial art in England or not, the 
frescoes in the passage to the House of Lords, 
perhaps illustrative of a not very high standard 
of painting in England, still marked a step in 
the right direction as regards the encourage- 
ment of art in this country. The same applies 
to Sir William Richmond’s opportunity as 
regards the mosaics of St. Paul’s Cathedral and 
several other noteworthy exceptions. 

The fact, however, remains that, where large 
sums are expended in buildings, public or private, 
and where there is an artistic necessity, or even 
an opportunity, of their decoration by works of 
pure sculpture or pure painting, a proportionate 
amount ought to be set aside to attain the 
highest class of such artistic work, and the 
architect ought to insist on such co-operation 
with his most representative colleagues in the 
world of art. To say the least, in view of the 
limitations which I have imposed upon myself 
in dealing with art here to-day—i.e., in its 
commercial or industrial aspect—such action on 
the part of architects and the public would 
relieve the impedition of art which prevails at 
this moment, and would furnish a stimulus and 
a wide field of opportunity to the best artists of 
our day. 

I have, on another occasion,* insisted upon 
the duty of the State and other public bodies 


* In a lecture delivered before the Royal Institution of 
Great Britain. 
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to employ our best sculptors in the production 
of out-of-door monuments as memorials to our 
great men in every sphere. I then endeavoured 
to show the artistic as well as the social, political 
and moral desirability of such encouragement, 
existing to a high degree in other countries, such 
as France, but in a languishing state as regards 
our own. In passing, allow me again here to 
counteract one abuse of a minor character in 
this connection which, however, is significant of 
the general attitude as regards art. I am sure 
many of you have been disappointed and 
irritated, as I have been on many occasions, 
when vainly seeking for the name of a sculptor 
on some public monument. Long and con- 
spicuous inscriptions, not so much devoted to 
the history of the man to whom the monument 
was erected, but giving the names of all the 
members of the public body which at the time 
erected it, stare one in the face; on a bronze 
we may have the name of the bronze foundry 
displayed in some prominence at the base of the 
bronze itself; but the name of the sculptor is 
frequently hidden away in such a manner as 
hardly to be discernible even by the searching 
eye. This small fact may be indicative of the 
general attitude of the public and the public 
bodies towards the representatives of highest 
art and towards art itself. 

This last instance brings me to a most impor- 
tant, though complicated, question directly 
concerning industrial art and, above all, manu- 
facture. It is especially complicated because 
it immediately trenches upon that most difficult 
problem of copyright in artistic design, which 
has been dealt with, I am glad to say, with ` 
considerable success in recent legislation, both 
national and international. It is still further 
complicated by the existence of impending trade 
traditions—or the absence of proper traditions 
—in the case of the large producers of works of 
industrial art, such as cabinet-makers, potters, 
gold and silversmiths, manufacturers of textiles 
and dress goods—in fact, in every industry which 
produces goods in which the artistic design 
forms the essential element. 

If we take any one of our flourishing art- 
industries in England in the eighteenth and early 
nineteenth centuries, we find that they have 
not only maintained their value, but that their 
market value has increased to an astounding 
degree. Now this maintenance of high market 
value is not only due to their forming a part of 
such objects of curiosity which appeal to the 
antiquarian interest of the public. It is not 
only due to the fact that they are antique. 
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That this is not the case can at once be proved 
by the fact that a person desiring a beautiful 
model for a chair, or a cabinet, will be quite 
content to have a perfect new copy of such an 
object made from one of the extant specimens 
by Chippendale, Hepplewhite, Sheraton, or any 
of the other great cabinet-makers of those early 
days. He does this because he rightly finds 
that in the evolution of proper form, as it were, 
the ideal of a chair was then evolved, and that, 
at the same time, the beautiful lines, whether 
in curves or in angles, as well as the proportion 
of each part—legs, cross-bars, seat, back, arms— 
to the object as a whole, and, finally, because 
of the actual decoration in carving, that these 
are all perfect. Moreover, in the immediate 
decoration of such a chair you will find not only 
harmony and beauty in itself, so that the 
decoration as such pleases the eye, but that the 
form of decoration corresponds to the material, 
not only as wood but as harder wood, such as 
mahogany, which is, if I may use the term, 
more metallic in quality and appearance. 
Furthermore, you will find that the amount of 
decoration applied and the spaces where it is 
introduced, immediately tally with the con- 
struction of the chair, and negatively do not 
interfere with the quality and unbroken flow of 
lines or the structure and use of the object as 
a whole, and positively, that they on théir part 
are so placed that they form, as it were, com- 
plete artistic organisms in themselves, like a 
picture framed, placed and properly spaced on 
a wall. 

Now, these perfect specimens of industrial 
* art were produced by true and high representa- 
tives of the industrial art of their day, namely, 
by the cabinet-makers Chippendale, Hepple- 
white, Sheraton, Ince, Mayhew, Shearer, and 
others. If you like, they were firms of cabinet- 
makers; but the firm was known to the public 
by the leading artist as a cabinet-maker, namely, 
Chippendale or Hepplewhite, or Sheraton him- 
self. The purchasing public knew all these 
men, and turned to them when they desired to 
purchase such an industrial article of real 
artistic value. But the originators of such 
works themselves—and this is the point I wish 
to insist upon—were encouraged to make their 
highest artistic effort and to do their best 
work in the execution of their design by the 
fact that such effort was rewarded in the es- 
tablishment, the maintenance, and even the 
increase of their reputation. Their facture, 
as it were their signature, attached to such an 
artistic document was itself of high market 
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value. There was thus established a wholesome 
interaction—action and reaction—between the 
producing industrial artist and the purchasing 
public. The cabinet-maker educated his public 
to the appreciation of the best artistic work in 
his line of trade, and the public, thus educated, 
encouraged the artist to make his best efforts 
in his highest productiveness. 

With but few exceptions this wholesome 
state of affairs has gone from us. The laws 
of commerce and economical evolution have 
introduced new conditions of production, 
ultimately leading to the great department- 
stores or shops in which all the forms of 
purchasable articles are mixed together for 
the convenience of the public, and can be 
purchased in one and the same building, with 
great economy of space and, above all, economy 
in the distributing staff, and, still more important, 
concentration of advertising power, thus to 
reach the public and to reduce the selling price 
because of these great economies. 

It is vain and puerile to expect that we can 
alter the course of these inexorable laws of 
modern commercial development. Still, we can 
do much to counteract some of the evil conse- 
quences, especially where the quality of the 
goods is of paramount importance, and where 
the producer has been enabled to affix his trade- 
mark, and to make himself known to the public 
as identified with such superior quality. The 
purchaser will then ask for the goods emanat- 
ing from that one workshop or factory, or that 
brand which has so powerfully appealed to his 
palate. If such is the case with regard to 
ordinary commodities where the quality is 
paramount, the claims of such identification ag 
to the origin of the goods becomes infinitely 
greater when the quality is one of design and 
taste, and means the actual intervention, the 
imaginative realisation, of some artist in his 
design and its execution. It is here that it 
seems to me a most important and crying need 
of reform in the traditions of trade with regard 
to industrial art is urgently called for; and 
the results of such reform will immediately 
tend to raise and improve, not only the actual 
production of such goods by the designer and 
manufacturer, but also the general taste of the 
public, its discriminative power to desire and 
to procure the best work representative of the 
most artistic wares in industrial art. 

I am fully aware of the fact that in the cases 
I have just chiefly used for illustration—namely, 
the cabinet-makers of the eighteenth century in 
England—the designers were at the same time 
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the producers and handicraftsmen, nay, even 
the distributors, of their wares. The firms of 
Chippendale, Hepplewhite, and Sheraton, with 
the repository of their own goods readily visible 
to the public, were known for that one definite 
purpose. The artist was thus not divorced 
from the producing handicraftsman or manu- 
facturer, and there was even absolute directness 
between production and distribution. Still I 
must remind you that these great cabinet- 
makers did not produce each article which 
they offered for sale, and which they had 
designed, with their own hands. They had 
numerous assistants in every department of 
their work; they even had a staff to further 
the distribution of the goods. The difference 
between their own establishment and that of 
a large firm of cabinet-makers at the present 
day was in so far not one of kind but of degree. 
When we come to the great potters of the same 
period, notably the Wedgwoods, the conditions 
prevailing then were still more similar to those 
of manufacture and distribution in our own 
days. Josiah Wedgwood, though undoubtedly 
an experienced potter himself and a man of 
artistic taste, was not a Benvenuto Cellini, and 
did not immediately produce from his own 
design, standing at the wheel himself, the beauti- 
ful articles of ceramic art with which his name 
will ever be associated. But he had the good 
sense and artistic feeling to employ a Flaxman, 
one of the most characteristic pure sculptors 
of that day, an artist of intense and penetrating 
imagination and enthusiasm, akin, on the one 
hand, to the classicists inspired by the discoveries 
of ancient Greece at Herculaneum and Pompeii, 
the brothers Adam, Thorwaldsen, and Canova; 
but also akin in the complexity and the intensity 
of his imagination to his own northern and 
Anglo-Saxon countryman, Blake. But the 
main point upon which I wish to insist is that 
it was known to the public that certain designs 
in the goods produced by Wedgwood were 
directly made by Flaxman, as for many years 
after this it was known that certain exquisite 
plates “and vases, modelled in that delicate 
development of the potter’s art called pdte sur 
pate, produced by the firm of Minton, were 
immediately made by Solon (bearing his signa- 
ture), who died but a short time ago. Not 
only were the actual works of the potter’s 
manufacture thus of higher artistic quality, but 
the public was rightly made aware of this by 
the knowledge (the actual signature was often 
placed on the work itself) that the design did 
come from a great artist of such justly established 
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reputation. Here comes the important point 
of practical reform which I wish to recommend 
to you for the benefit and the improvement of 
our industrial art. 

We cannot retrace our steps in the evolution 
of modern manufacture, nor in the distribution 
of goods. But I venture to maintain that the 
more the landmarks of production are thus 
erased through the mechanical processes of 
manufacture, and especially through the con- 
fusingly intermingled avenues of distribution 
and purchase in our large emporia, the greater 
becomes the need, even for the guidance of the 
confused purchasers, to identify the goods they 
wish to purchase for their quality by means of 
the manifest indication of the origin and source 
from which these goods originally emanated. 
If such areform will be of service to the purchaser, 
give him, in one word, greater facilities for 
buying what he wishes to buy, and in its action 
thus improving his own perceptions of quality— 
namely, his taste—it is chiefly in view of its 
effect upon the producer of works of art-industry 
that we are interested in such a reform. For 
while he is now discouraged and impeded by 
the existing traditions—in fact, while, as an 
artist, he is threatened with extermination— 
he will then be protected and encouraged, and 
then, and only then, shall we be able to establish 
a flourishing art-industry in our country and 
increase the value of the goods which we 
produce as a nation. Imagine the book trade 
being reduced to our merely asking for books 
by a given publisher, at most mentioning the 
name of the printer and binder, and submerging 
entirely the identity of the author ! 

When the manufacturer, nay, when the 
retailing shopman, or the heads of our great 
department-stores, realise that there exists a 
demand for works which were designed by a 
truly distinguished industrial artist, they will 
employ him—but they must clearly manifest to 
the public that the goods in question have been 
designed by this artist of repute. 

We shall thus encourage those best designers 
and creators of works of high artistic quality in 
industrial art who are now among us. But 
I hold that we shall really create a new class 
of such designers, arts-and-crafts workers of 
superior standing and inventiveness who now 
hardly exist, and, at all events, whose work is 
impeded by the existing state of affairs. It will 
then be worth while for an artist of talent, even 
a man of genius, to devote his energies to the 
production of superior work in art-industry. We 
may ultimately hope that by far the greater 
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number of those who now endeavour to produce 
the highest class of pictures and statues, for 
which their native talent has not fitted them, 
but who, together with true enthusiasm for art, 
start with that peculiar artistic gift which 
enables them to become the best designers and 
_ art-craftsmen, will no longer swell the army of 
the unemployed and will not eke out a miserable 
existence in producing works of pure art of 
inferior quality, but will find their true 
vocation in increasing the supply of things of 
beauty as well as use for which the conditions 
of our modern life have created such an extensive 
demand. 

Here, however, we are met with a formidable 
array of difficulties, wholly due to the mistaken 
attitude of the manufacturer and the distri- 
buting merchant who bring the wares of the 
manufacturer down to the public. The large 
and successful firms of cabinet-makers, of 
jewellers, of potters, of artistic glass-blowers and 
glass-stainers, of carpet manufacturers, silk 
weavers, of wallpaper manufacturers, of makers 
of textiles and dress goods, have not adapted 
the conditions which I referred to as obtaining 
in the days of Chippendale to the changes of 
modern industry in our own times. The repre- 
sentatives of the firms or the business houses 
are rarely the originators—at least as regards 
the artistic qualities of the works they produce 
—of the wares they offer to the public, nor do 
they do anything to identify the definite work 
which they produce or sell with the artistic 
originator of such work. They thus fail to 
educate the public up to the demand for the 
work of superior artistic quality and, at the same 
time, they discourage the talent ready to their 
hands, which they need and which they employ 
to some degree. Not only do they fail to offer 
an opening to the artist of superior talent 
whose work they could turn to such good use, 
enlisting in their service a superior class of man 
whom they can obtain and retain by adequate 
remuneration—and the outlay will repay them 
tenfold—but, when they have among them a 
man of initial talent, they stunt his growth by 
restricted and monotonous occupation, dis- 
courage him in his enthusiasm and enterprise, 
and repress him to the standard of an artisan, 
or a mechanical clerk, by the comparatively low 
pay which they offer him for his services. If, 
on the other hand, the conditions of their trade 
attracted into manufacture the superior class of 
artistic worker, and if, encouraging him to put 
forth all his energies into original designing or 
actual careful execution of the best work, and 
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still further, and more important than all, if 
they caused his work to be identified with him 
as the originator of such new design, or such a 
new object of art and handicraft—they would 
then increase his productiveness in the highest 
direction and, through him, would produce 
works of that superior quality which, in due - 
course, would be bound to create for itself a 
market demand, benefiting the rightful designer 
and redounding to the commercial success of 
their own firm. 

Is it an unpractical suggestion and a mere 
dream of the study (which is supposed to be so 
far removed from the market-place of real life) 
when I dare look forward in imagination to the 
day when the customer steps into the shop and 
asks for a chair or a cabinet designed by Smith 
or Jones, and produced by Johnson and Com- 
pany, who manufacture large quantities of 
ordinary goods of a lower type to be found or 
to be bought, therefore, in all the large depart- 
ment-stores? Or to ask for a certain vase, 
highly ornamented, or simple in design, such as 
we now ask for from, say, the Ruskin pottery ; 
or a whole service, or mere plates, or cups, all 
of them designed by X or Y, and made by a 
large manufacturer in Staffordshire ? Or that 
the silversmith and jeweller displays in his ware- 
house a number of different teapots, tankards, 
and elaborately-designed caskets, or beautifully- 
wrought jewels in gold, plain or enamelled, and 
tells his customer the name of the designer 
of each piece, with the designer’s signature 
impressed unobtrusively in some part of the 
work which has thus become a work of art, 
though made in a factory ? The same with the 
wallpaper, or the tapestries, or the carpets, or 
the silks and brocades (as Morris established a 
reputation for himself and his firm in his day), 
and even with the dress and whole costume 
(including hats and furs) designed by one who 
has succeeded in making his reputation known 
to the public for his supreme quality of such 
definite design and execution ? 

I know there are innumerable difficulties in 
the way of the realisation of such a scheme. I 
know that the head of such a factory, the leader 
of a firm which has established a powerful 
industrial and commercial position, requires and 
always will require, business qualities, on the 
one hand, in directing the production into the 
channels where demand may lie and of providing 
the capital for such enterprise, far from secure 
of adequate returns; and, on the other hand, 
requiring the commercial genius to find the 
means of distributing the wares through the 
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most ready and least costly channels, including 
even the art of advertising. I know that we 
are too apt -to underestimate the supreme- 
importance and value of this side which goes 
to the making of even art production to fit in 
with the life about us. I am also aware that 
when the employer has thus established, chiefly 
through his own efforts, the reputation of such 
a designer or art-craftsman and has created a 
market for the sale of his goods, the latter, who 
has thus benefited, may turn round upon him 
and leave him and go to one of his competitors 
and rivals. But surely there are means of 
making contracts in law which will avoid possi- 
bilities of unfair dealing, or sweating, and still 
will secure the employer against such ignoring 
or abuse of his services. I am also aware of the 
keenness of competition among manufacturers 
which leads them to keep as much and as long 
as possible from their rivals the new designs or 
new goods which they have produced, and 
which, when at all successful or likely to be 
- successful, might at once be copied by others 
who increase their own profits and diminish 
those of the originating firm without having in 
any way paid for the original expense of pro- 
duction through which original and artistic 
designs have been produced and encouraged. 
I know that many producers set themselves 
against all public exhibitions because their work 
is thus copied. But here, again, there must be 
some deficiency in our Copyright Act, or in the 
laws relating to trade-marks, which, if remedied, 
would protect the bona fide inventors and secure 
the profits which they make through the superior 
quality of their work. But, in any case, I 
maintain, in spite of all possible drawbacks and 
objections, that in the long run it would well 
pay the manufacturers, whose object it is to 
produce works of superior taste and design, to 
encourage the supply of such truly superior 
designers and art-craftsmen, and to do this 
especially by identifying the class of goods thus 
produced with the name and personality of the 
art-craftsman who has originated them. Their 
productions would undoubtedly be improved 
in this respect. They would ultimately be 
bound to find a market, and in the process they 
would educate the purchasing public up to 
higher standards of appreciation of what is the 
best work. 

This brings me to a very complicated and 
difficult, though none the less important, ques- 
tion concerning one definite department of art- 
production, the state of which at the present 
moment is truly deplorable. I have warned you,. 
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at the beginning of my first lecture, that in 
dealing with art, though only from the industrial 
point of view, I took art in its widest acceptation. 
You may remember it even included dancing, 
and it certainly included imaginative literature,. 
fiction, the novel. Now, the conditions as 
regards the production of the best works in this 
department of art and their diffusion among 
the public is, as I have just said, deplorable.. 
And I hold that it is thus deplorable purely 
because of the unfavourable conditions on the 
commercial side; for the artistic quality exists, 
though it starves from inanition, or rather from 
impedition on the part of the trade traditions. 
In this respect the literary artist is even in a 
worse position than is his colleague the painter 
and sculptor, the producers of pictures and 
statues. After all, the truly greatest painters 
and sculptors of the day command for their 


_ goods much higher prices than do those of 


inferior rank, even though their innovations 
of technique, or the peculiarities in the choice of 
their subjects, may run directly counter to the 
ordinary vulgar taste of the mass prevailing at. 
the time. Frith’s “Derby Day ” and “ Railway. 
Station’ (though having, no doubt, artistic 
merit of their own in certain directions), appeal- 
ing as they did to the commonplace taste of 
the mass of uncritical people, or a sentimental 
subject glaringly or prettily painted in the 
mechanical traditions of a vulgar style, never 
did and never will fetch the same prices which 
a picture by a Titian, or a Velasquez, or a Rem- 
brandt, or a Gainsborough and Reynolds, and 
Turner, or a Claude, or a Corot, or Millet, or 
Rousseau, Diaz, and Daubigny, -and even a 
Manet, fetched in their own day. When we come 
to our own times I could give you still more 
innumerable and striking instances. But though 
I should like to avoid mentioning the personal 
talent of living artists, I cannot refrain from 
singling out in my mind one of these, because of 
my individual experience, which I can vouch for, 
The actual methods of painting and of presen- 
tation of subject by this artist were at the 
beginning of his successful career so new and un- 
common to the eyes of the generality of the public, - 
that I myself can remember how few people, even | 
among those who possessed a natural predisposi- 
tion and appreciation of that art, could at once 
recognise its superior artistic quality. All the 
same, I am happy to say that the value of his. 
pictures in a very short time outstripped by far 
that of the popular and inferior’ artists who 
bowed down to the commonplace standards of 
the large mass of artistically uneducated people. ` 
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But how different is the case in literature, 
‘especially in fiction. It took a Browning and a 
Meredith a lifetime even to approach to that 
degree of public recognition which manifests 
itself through economical channels in the ade- 
quate sale of their books. At the present 
moment I know of several instances when novels 
of most inferior quality, both as regards subject- 
matter, style, construction, imagination—in 
short, all artistic qualities—bring a return of 
many thousand pounds, while the best work of 
some of our superior writers may not attain to 
hundreds; work, moreover, which will last and 
remain, and which marks a distinct addition 
to our store of things of beauty in the world, 
I know of many cases in which publishers of 
taste and discrimination have written, with strict 
adherence to truth and sincerity, to authors 
who offered them their manuscripts, that the 
work was undoubtedly of superior artistic 
quality, but, as a matter of fact, its quality was 
too high, and that it would only appeal to so 
limited a public that commercially it was not 
worth their while to undertake publication. 
On the other hand, the same publishers make 
large profits, and convey large royalties to the 
authors, out of works which even the most 
lenient critic would dispose of by one term— 
mamely, rubbish. Now, I beg you to mark the 
‘difference which I have just endeavoured to 
point out obtaining between the commercial 
aspect of the picture and of the novel, and I 
would ask you why there should be this 
difference. 

Well, the difference is due to the unfavourable 
conditions as regards the commercial distri- 
‘bution of works of literature compared with the 
fine arts, especially in two respects. First, that 
the work of graphic or plastic art, when brought 
before the purchaser, has an intrinsic value in 
itself which the book with us has not; and, 
second, that the keynote of recognition for the 
work of fine art is struck by the expert (artist or 
trained critic), while with regard to literature— 
though there exist enough literary critics and 
our daily papers devote some space to their 
lucubrations—the public forms, and thinks it 
is able to form, its own opinion for itself. This 
is no doubt primarily due to the fact that we 
all use language in ordinary life which is the 
material used for expression by the writer ; 
whereas we do not all paint or model in actual 
life; and that, therefore, while we do not hesitate 
to judge of a work conveyed in our own habitual 
language, we must hesitate when it comes to a 
vehicle of expression with which we are not so 
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familiar. We are, therefore, more ready to be 
guided in our judgment of a picture and a statue 
by one who has made a special study of art. 

But the chief efficient cause of this impedition 
in literary art is the first one I have enumerated— 
namely, the fact that each book itself is not of 
any intrinsic artistic value. The most refined 
appreciators. of literature, those who are open 
to understand and to value its highest artistic 
quality, and who—as everything that is best in 
this world—are comparatively few in number, 
need not pay more for the possession of that 
book than their neighbour who js devoid of all 
taste or appreciation of that art. And, when 
the connoisseur has thus satisfied his eagerness 
to be acquainted with the best work of fiction, 
he has nothing to show for it materially but his 
frayed copy that has no individuality in it 
whatever. The book, moreover, can only pay 
in proportion to the numbers that are sold, and 
as the number of those who really appreciate 
the best work are small, the best work must of 
necessity bring the smallest returns; while the 
vulgar work, appealing to the vulgus, must of 
necessity bring the highest return. 

Now, is this right, and ought such a thing to 
be allowed to exist ? Is it calculated to elevate 
taste and finally to ennoble the public, or is it not 
rather calculated to lower taste and, indirectly, 
the civilisation in which it dominates? And 
how can such a disastrous state of affairs be 
remedied, or can it be remedied at all? I 
maintain that it can, because it is entirely depen- 
dent upon commercial conditions; and the 
impedition arising out of this tradition can 
readily be altered if we will but learn from the 
commercial traditions obtaining in the distri- 
bution of works of fine art. 

The bridge between the traditions obtaining 
in the two departments of art in their com- 
mercial aspect is furnished by the customs 
obtaining in the distribution of prints, etchings, 
engravings, woodcuts, etc. In looking for the 
remedy as regards books we must endeavour to 
make each book which contains the pure art of 
the writer one of intrinsic artistic individuality 
and value in itself. 

I quite agree—and I know there are fortunately 
a large number of people who agree with me, 
including printers and bookbinders, and even 
publishers—that the book itself ought to be 
made a thing of beauty in the printing as such, 
in the paper, in the proportion of the page, in 
spacing, in indenting, in initialling, in illuminat- 
ing, in illustration, as well as in the binding of it. 
Very often this is done, and there are many 
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beautiful specimens of that art to be purchased 
by true lovers of things of beauty. But, gener- 
ally (though not always) it applies to those 
works which have already become classics after 
they have fought the whole battle of economical 
assertion, where the difficulty which we are now 
facing really lies. Then comes the édition de 
luxe. The consummation which we desire is, 
to put it paradoxically, that the édition de luxe 
is to come before the cheap common print, 
and not after it. Individuality is to be given 
to the book before it becomes generalised, 
before it is treated as an ephemeral print that 
all the world knows and who may run may read. 


As in the case of prints, where the early states. 


and proofs appeal to the real connoisseur, and, 
limited in number, fetch high prices until, should 
the print strike a wider public, it can be printed 
off in large numbers and distributed at a low 
market figure; so ought it to be in the case of 
books. I must, however, at once guard myself 
against in any way approving of, or encourag- 
ing, the uneconomical and, still more, unsocial, 
if not immoral, practice of merely reducing 
numbers or destroying plates in order artificially 
to increase the price and to satisfy the unsocial 
desire of distinction on the part of a few pur- 
chasers. The first editions ought to consist of 
a number in which each copy is a direct work 
of individual production associated with the 
author himself and receives its value as such. 
{ do not mean that necessarily thereby the cost 
of the production of such a first edition should 
be increased, and that it should form an édition 
de luxe ; but I mean that each copy (analogous 
to the case of the early proofs in etchings and 
engravings signed by the artist, with, perhaps, 
additional sketches on the margin—remarques, 
as they are called) should directly be impressed 


by the author with some sign that it is the. 


individual expression of his own literary work, 
which the purchaser possesses as such, and 
which will thus gain a commercial value in itself, 
increasing in value as the lasting worth ofthe 
author and his genius impress themselves upon 
the world and future generations. 


There are various devices which at once ~ 


suggest themselves—and, after due consideration 
on the part of those best acquainted with the 
business of book production and distribution, 
will still further present themselves—by means 
of which such individuality can be given to each 
copy of such first editions. Well printed on 
good paper, properly bound, the author is to add 
his signature to each copy of such a limited 
edition—perhaps even adding some slight 
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pronouncement in his own handwriting. It 
may also contain, bound into each book, one 
page from the manuscript showing the author’s 
corrections. Each copy of the limited edition 
differing from the other, and thus possessing its 
own individuality, is to be numbered in this 
strictly limited edition. In short, every copy 
of this book, bearing direct traces of the handi- 
work and personality of the author, will possess 
an individuality of its own, will be a direct record 
of the personal art of the author; and such a 
record will be increasingly valued through all 
times, as the author and his work become more 
and more recognised. I might even suggest 
that, after due announcement, with a sufficient 
space of time allowed before publication to 
apprise the lovers of literary art (even beyond 
the limits of one country) that a work by a true 
artist-author is to appear, this first limited 
edition should be sold by auction by one retail 
bookseller’or at the publisher’s office, as it would 
be best for the trades concerned. I feel con- 
fident that the works of highest intrinsic 
merit will then fetch prices infinitely higher 
than what they do now; paying publisher 


‘and author far beyond the cost of the first 


limited edition; and, as I shall show you, 
efficiently preparing the ground for the ready 
distribution of cheaper editions widely among 
the mass of the people. To put it quite definitely 
to you, I maintain that if, even years ago, it 
had been announced that such a limited edition 
of a work by Browning or Meredith were to 
be sold, at a time when the works of these 
authors gave but poor returns to the publisher 
and the author, there would have been in- 
numerable people, even those of limited means, 
who would have paid large sums for such 
individual copies bearing the direct imprint of 
the personality of the author himself. Though 
I should naturally refrain from singling out 
authors living in our own days, I venture to 
maintain with absolute confidence that if it 
were announced that such an edition was to 
be sold of amy given work by several authors 
whom I could mention, there would be a large 
number of people, many of them possessed of 
almost scanty means, who would bid up to £10, 
£20, £30 and £40, for the possession of such a 
copy, who would not even pay the ordinary 
4s. or 6s. for any copy of a work by current ` 
popular novelists whose profits on a single 
novel I know fár exceed. £10,000. Allow me 
to be even more definite, though I am treading 
upon dangerous ground as regards taste and - 
perhaps even personal kindness. I will not 


i 


874 


mention names, but I will choose at random 
in my mind one work which, though the author 
has recently received the well-deserved honour 
to be mentioned in a leading article of the 
Times, still remains comparatively unknown 
to the public. When about seven or eight years 
ago a book by him was published, its literary 
merit was such that any person possessed of 
literary taste and insight must at once have 
recognised_it. I can only say that I know of 
people who would willingly have paid the sums 
I have before mentioned for the possession of 
a copy_of such a work in preference to most 
works of even the most popular of living authors. 
Now, I am not personally acquainted with the 
author and know nothing as regards the com- 
mercial success of that book. But I venture 
to surmise that the book so far has barely paid 
its expenses; whereas I repeat that a value of 
thousands of pounds has been set upon works 
of distinctly low artistic quality and taste 
which will be but of purely ephemeral value. 


-~ Further, I venture to predict that the work 


which I have in mind will rise in value as time 
goes on. Now, though the lover of art and 
literature will not, and ought not, to be guided 
in his purchase by such a consideration, still 
the fact remains that in thus expending a larger 
sum on the purchase of such an individualised 
book by an author of true merit, he is making 
a good investment and that, as in the case of 
works of painting and sculpture and of the other 
fine arts, the value of such things of art increases 
with each generation. What would we not give 
for a copy of any work of Shakespeare or Milton, 
of Shelley or Keats, of Richardson or Fielding, 
of Dickens or Thackeray ? Even the authors 
in the second and third flight, who have stood 
the dissolving action of time, would, as regards 
such direct and lasting evidence of the work of 
their brains and hands, retain the highest value 
which time would only increase. 

And now I come to a most important reactive 
influence of the introduction of such a reform 
into the book trade. I can well remember 
the day when even Browning, and certainly 
Meredith, had an ardent but comparatively very 
small army of followers and admirers among 
the reading public. They were a comparatively 
small body of literary experts and connoisseurs ; 
but their influence told in the end. I advisedly 
say in the end, because it took an inordinately 
long time to make itself felt and realised. But 
in the end they succeeded in creating what we 
might call a fashion. The example of this 
small band, by an arduous and very slow process 
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of transfiltration, penetrated the thick crust of 
popular recognition, of newspaper notoriety ; 
until, frequently insincere, though in most cases” 
really produced by the systematic process of 
education in taste and appreciativeness, the 
mass of the people followed. As in the case of 
a new painter, whose work could not appeal to 
a wider public, the reading public throughout 
the English-speaking world began to say to 
itself that if this and that person among their 
acquaintances insisted upon the decided merit 
of a Browning and a Meredith, there must be 
something good in the work of these writers. 
The obscurities, mannerisms and affectations of 
style (undoubtedly these are not in any way 
artistic virtues) upon which the hasty or super- 
ficial reader dwelt, and which he obtruded in his 
facile criticisms without ever penetrating deeper 
into the mines of pure gold that lay in their 
positive artistic qualities, began to feel and to 
admit that there must be something of good if 
the people whom he admired and in whose 
taste he had confidence asserted that this 
was so with conviction and sincerity. And so, 
either making a successful educational effort 
to improve themselves into appreciation, or 
blindly following the fashion with slavishly 
reiterated praise, people established ultimately a 
wider market for these truly superior works of 
literary art. In the same way, only more 
rapidly and efficiently, the introduction of such 
a reform as I have here advocated, when once 
its results are published and become widely 
known, will enforce expert opinion, will make 
those possessed of the best taste and discrimina- 
tion, as they ought to be, the leaders of taste 
throughout the whole nation. In the treatment 
of our authors we shall no longer be following 
the lead of the mob, the fatal ochlocracy in 
literature and art, which reverses the normal 
process of rational rule until the blind lead those 
with clear sight, the ignorant the wise, the gross 
the refined, the followers their natural leaders. 
The true keynote of value will itself be struck 
until it reverberates throughout the country, and 
is repeated from every village church bell, perhaps 
And mind you, 
and this concerns us most, the whole taste of the 
nation will be raised to a higher standard, and 
the civilisation of the age and the land in which 
we live will be truly progressing towards a 
higher goal, whereas now, with the spread of 
a misdirected democracy, there is the danger, 
in no wise necessarily inherent in a democracy 
as such, that our whole civilisation be dragged 
down to depths of flat mediocrity or vulgarity. 
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NOTES ON POULTRY FEEDING.* 


There is always a danger at a time like the 
present, when poultry-feeding stuffs are in greater 
demand for other purposes, and are consequently 
high in price, that many poultry-keepers may be 
disposed to decrease the size of their flocks and 
restrict their operations in this direction. Such 
action would be against the best interests of both 
the individual and the nation, since the greater 
the amount of human food produced in this 
country the stronger will be our position. 

By making use of coarser foods than are usually 
‘employed the cost of feeding can be considerably 
reduced, whereas the yield need not fall off to any 
appreciable extent. 

At the present time of year, with the hay and 
corn harvests over, there is no reason why on 
farms all poultry should not be kept out on the 
land. Under such conditions the birds will be 
able to forage for a very large amount of the 
necessary food, food that would otherwise be 
wasted. With all poultry-keepers the first con- 
sideration should be to distribute the birds over 
the land as far as possible. This can only be done, 
as a general rule, on medium-sized holdings and 
farms; allotment holders and backyard poultry- 
keepers ate handicapped in this direction. Those 
who cultivate only a limited area of ground should 
make up for this by growing as much food for 
their fowls as possible. 

Of the usual feeding stuffs a number are now 
high in price, and until the demand in other 
directions decreases they may have to be omitted 
from the list of poultry foods, or be used only toa 
limited extent. 

For many years wheat and its products have 
formed the principal basis of feeding, but for some 
time to come it will be necessary to curtail the 
use of these foods. Even foods not required for 
human consumption, such as bran and middlings, 
or toppings, may be out of the reach of many 
poultry-keepers. Toa lesser extent they may also 
have to dispense with oats and barley. 

There is a large quantity of maize on the market. 
Though this is not an ideal poultry food, it will 
have to be used in larger proportions than here- 
tofore. A number of smaller grains, such as dari, 
Manchurian millet, kaffir corn, buckwheat, and 
rice, have not been seriously affected in price, and 
all are eminently suitable for poultry feeding. 

The soft mash is a necessary part of the diet, 
and there is considerable difficulty in making up a 
mixture without barley meal, middlings, or bran, 
since these are usually the chief ingredients. In 
place of these foods, however, a larger quantity of 
vegetables can be given, together with steamed hay 
and clover hay chaff. It is in this direction that 


crops grown by the small occupier can be utilised.. 


Lucerne, cabbages, turnip tops, kale, roots of every 
kind, with the exception of potatoes, can all be 
turned to good account. The last-named, if avail- 


* Leaflet No.,114, published by the Board of Agricul- 
ture and Fisheries, Whitehall Place, London, S.W. 
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able, must be cooked. Green food can be fed 
either raw or cooked, and under the circumstances 


‘about one-half should be given in each form. If 


the supply of garden produce is limited, such 
natural crops as nettles and grass may be sub- 
stituted. When these are used they should be 
steamed for about half an hour and added to the 
soft mash. 

Other substances that can be added to the ration 
are brewers’ grains, malt combs, spent hops, and 
yeast. The two first may be given as one-third 
of the soft mash, the last mentioned as one-fifth. 
These substances are bulky, and therefore rather 
more concentrated foods must be mixed with them. 
For the soft mash, soaked whole grains may be 
added, and a small quantity of middlings should 
be used to bind the whole together into a crumbly 
state. 

Silage is hot often used for feeding poultry, but 
it has been employed with excellent results, and is 
worth the attention of large poultry farmers. In 
feeding silage to poultry it has been found best to 
add 25 per cent. of whole grains. For this purpose 
any of the grain foods mentioned above may be 
used. Silage can be fed in place of the ordinary 
soft mash, with some middlings added to make it 
crumbly. 

Animal food is required by the birds, and there 
is no better or cheaper way to feed this substance 
than in the form of soured skim milk or butter 
milk. Whenever these can be obtained they should 
be fed largely. They may preferably be mixed 
with the mash or may be given in a liquid state in 
drinking fountains. In place of these, refuse from 
slaughter houses may also be employed, the blood 
and intestines being the most valuable. 

Household scraps can be used successfully by 
adding them to the soft mash, but it must be 
remembered that they are generally composed of 
fattening substances. The supply is more or less 
limited, and therefore endeavours should be made 
to procure a supply from hotels, institutions, etc. 
They can usually be obtained for a nominal sum. 

Since ordinary meals must be largely dispensed 
with, the ration will be on the bulky side, and 
hence special precautions should be taken to over- 
come any bad effects. Exercise is essential, and is 
best ensured by burying corn or seed in the litter 
of the house, thus inducing the birds to scratch for 
it. The aim should be to keep the fowls actively 
hungry all day, giving them the largest meal about 
an hour before they go to roost. By adopting a 
plan of this kind, every ounce of food consumed 
will be utilised, and there will be no waste due to 
the birds storing up an excess of fat. 

Feeding poultry will be rather more expensive 
than has been the case during recent years, and 
therefore great care should be taken to ensure that 
nothing is wasted. Food given should be supple- 
mental to that which fowls can obtain by foraging. 

All mashes should be fed in troughs, and only 
sufficient be given to satisfy the birds. Grain, 
except when buried in the litter, should be given in 
the same way. All foods should be stored in rat- 
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and mouse-proof bins or boxes, since these vermin 
cause great loss, not only consuming large quantities, 
but spoiling a great deal more than they eat. 

It is not possible to make any radical changes in 
the feeding of chickens, but a larger amount of 
green food may be employed, and the young birds 
should be given as much liberty as possible. 
Arable land is rather better for this purpose than 
pasture, since it usually provides much more 
natural food, which is excellent for the chickens 
and reduces the cost of feeding very considerably. 


EMPIRE NOTES. 

A Great Imperial Trade Opportunity.— The 
British Press has not been slow to draw the 
attention of British traders and manufacturers to 
the opportunity which the war affords for securing 
the oversea business which has hitherto been done 
by our enemies. To assist this movement the 
Board of Trade, through its Commercial Intelli- 
gence Branch, has prepared memoranda giving 
information with regard to possible developments 
in certain important trades. The trades dealt 
with, in the memoranda already issued, are :— 
cutlery, iron and steel wire, hollow-ware (enamelled 
or tinned), woollen and worsted piece goods, 
cotton hosiery (stockings and socks), electrical 
machinery and appliances, and cotton prints. 
Further memoranda will be issued in a number of 
other trades, including furniture, pottery, paper 
clothing, chemicals and dyes, certain classes of, 
machinery, boots and shoes, gloves, and certain 
classes of iron and steel. In order to take imme- 
diate advantage of this important opportunity in 
the interests of British commerce and industry, 
cables have been sent by the Board of Trade to 
H.M. Trade Commissioners in Canada, South 
Africa, Australia, New Zealand, and to British 
Consular Officers in South America, China, Japan, 
and Egypt, asking them to report on the financial 
and commercial conditions in their districts, and 
as to the likelihood of regular payments being 
forthcoming for goods supplied. The reports 
received are, in the main, most satisfactory, 
especially those from our Dominions, The Trade 
Commissioner in Australia reports that the 
financial position in that market is strong. He 
considers that there is a good opportunity for 
manufacturers to secure valuable trade. Particular 
attention, he says, should be directed to fencing 
wire, mild steel, wire netting, cotton hosiery, 
minor articles for apparel, rubber goods and china 
ware. The Trade Commissioner in Canada reports 
that the present financial condition of importers 
is generally satisfactory. The approximate value 
of the import trade from Germany is £3,000,000. 
He gives a long list of goods, in which firms in the 
United Kingdom might extend their trade as the 
result of existing conditions, besides those men- 
tioned above. The Trade Commissioner in New 
Zealand says that an increased demand for United 
Kingdom goods may be expected, but prompt 
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overtures should be made, so as to anticipate , 
competition from America. This is a matter that 
is certainly worthy of immediate attention on the 
part of the home trader and manufacturer. In 
South Africa, the Commissioner reports that the 
banks are fully prepared to finance reputable 
merchants as hitherto, and merchants are ready 
to carry on trade. Indents supplied previously by 
Germany and Austria will be executed by the 
United Kingdom and France. But, while the 
home market should profit, and profit considerably, 
by this new and unexpected demand for British 
goods, an impetus is likely to be given to the 
industries in the Dominions, which should lead to 
considerable development in the near future. 


Australian Trade in 1913.—In his report on the 
trade of Australia for 1918, H.M. Trade Com- 
missioner (Mr. G. T. Milne) states that the 
prosperity which the country has enjoyed for some 
years continued during 1912 and 1913. Increased 
attention, he says, is being paid to agriculture, but 
the pastoral industries continue to be the main 
source of the country’s wealth, providing over 
50 per cent. of the exports. The wool clip of 1913, 
however, was less in quantity than that of 1912 by 
25,000,000 1bs., but prices were so well maintained 
that the total value of the exports decreased by 
about £80,000 only. In the case of wheat the area 
under crop in the season 1912-13 was less than in 
the preceding season, but the average yield was so 
much higher that production increased by over 
20,000,000 bushels. Writing at the beginning of 
May the Commissioner considered the outlook in 
the Commonwealth was generally favourable to 
further expansion of trade. The prospects for the 
pastoralist and the farmer, he considered, were 
satisfactory, though the weather factor invariably 
introduces an element of uncertainty. Increased 
precautions, however, he says, are taken to 
minimise the effects of drought by the sinking of 
artesian bores for providing water for stock in some 
districts, and by the extension of railway lines, 
which facilitate removal of stock in times of 
drought, together with the development of water 
conservation and irrigation projects, which must 
tend to diminish the risks incidental to rural in- 
dustries. The Commissioner is of opinion that 
there exist not only fiscal, but also what may be 
termed sentimental and commercial preferences in 
favour of the Mother Country. The Common- 
wealth, he states, is thoroughly British in senti- 
ment, and, other things being equal, the individual 
buyer prefers to purchase goods of British manu- 
facture. In some cases he is even prepared to pay 
a higher price for the British-made article, but 
the United Kingdom manufacturer will be ill- 
advised to consider this attitude to be general. If 
he is to reap to the full tha advantages derivable 
from commercial relations with that rich market, 
it is incumbent upon him to give it his closest 
attention by carefully studying on the spot what 
its actual requirements are, and to what extent 
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they are being met by his foreign competitors. 
No better method of extending trade relations, the 
Commissioner thinks, can bs conceived than by 
the visits to Colonial markets of the younger 
partners in our great manufacturing firms. Itb is 
interesting to note that the value of the imports 
from Germany during 1912, the latest year for 
which official figures are available, was £7,153,069, 
or 9°15 per cent. of the Commonwealth imports 
from all countries, which aggregated £78,158,600. 
Australia, therefore, may offer a better field for the 
exploitation of British trade than even Canada in 
view of the enforced withdrawal of German com- 
petition. In regard to the exports to Germany, 
which, for 1912, amounted to £7,441,246, or 9:41 
of the Commonwealth’s total exports, it is satis- 
factory to be assured that in all the principal 
items Australia can find a ready market elsewhere. 


Coffee-growing in Norfolk Island. — Norfolk 
Island, the administration of which is shortly to 
be taken over by the Commonwealth Government, 
has recently been visited by Mr. Kabel Mockbell, 
a well-known coffee merchant of Sydney, who was 
commissioned by the Government to report on the 
possibilities of establishing the coffee industry in 
that island. He appsars to have been greatly 
impressed with the prospects of the establishment 
of such an industry, and he considers that ‘coffee 
can be grown there equal to any in the world.” 
He states that the coffee plant at present grows in 
the island in almost a wild state, and that the 
people do not know what a “ gold mine ” they have 
in it, if it were properly cultivated. In Mr. 
Mockbell’s opinion, Norfolk Island can produce 
sufficient coffee to supply all the wants of the 
Commonwealth. In most parts of the world it 
takes from five and a half to six years for coffee 
trees to mature, but in Norfolk Island, he states, 
the trees will come to maturity in four and a half 
years. The coffee that could be grown would be 
of such fine flavour that chicory would not be 
needed, and if mixed with a little Mocha would 
produce an excellent brew. He recommends, 
therefore, that one or two expert coffee planters be 
appointed by the Federal Government to instruct 
the residents in the industry. 


The Wattle in South Africa.—The wattle tree 
is a member of the family of leguminous plants, 
of which the acacias are the most familiarly 
known. Most acacias produce bark containing 
tannin, but only a few are of economic importance. 
Among these is the Australian wattle, which was 
introduced into South Africa in 1864 by the brothers 
Vanderplank, who planted seeds of the black wattle 
at Camperdown, Natal. At first the use of the 
trees was confined to wind-breaks, shade-screens, 
and firewood, but it was found that the bark of 
the blue wattle, which had subsequently been 
imported from Australia, contained sufficient tannin 
to be of use for commercial purposes. In 1884, 
Sir George Sutton sold some wattle bark to a 
tannery for experimental purposes, and in 1887 a 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


877 


small consignment of bark was exported to England. 
This shipment amounted to ten tons. In 1912 
the amount exported was fifty thousand tons. 
Many kinds of wattle have been tested in South 
Africa, during the years between 1887 and the 
present, which have resulted in the selection of 
the golden, green and black wattle as the most 
valuable for commercial uses. The green and 
golden species produce about the same amount of 
bark, but the yield of the black is said to be 
somewhat greater. The green, however, is hardier 
and more suitable for planting, when frosts are 
likely to be frequent or severe. The golden wattle 
grows well in certain parts of Cape Colony, but 
the climate of the Transvaal is quite unsuitable 
for it. The most important centre of the industry 
is in the Umvoti County of Natal. Another 
important district is that of Mid-Illovo. An effort 
is being made to induce settlers to take up wattle 
planting. Some interesting particulars for this 
purpose are given in the July number of Colonial 
Life. @Prospective settlers, it is stated, will find 
little difficulty in securing suitable land, within 
reasonable distanze of the railway, and less than 
109 miles from Durban, at £3 an acre. When 
trees are planted six feet apart there are 1,210 
per acre, and when ten feet, 435. According 
to Sutton, the best average is 500 trees per acre. 
The average value of the yield would be from £26 
to £30 per acre, but the Australian authorities put 
the estimate much higher, Dr. W. Macdonald, 
formerly editor of the South African Agri- 
cultural Journal, and author of various books 
dealing with farming problems, affirms that the 
increasing use of labour-saving devices, and the 
combination of wattle-growing with dairy-farming, 
render the prospects of the industry assured, even 
though there be a fall in the price of wattle bark, 
due to the discovery of some chemical for tanning 
purposes, as the planter could turn his estate into 
an agricultural or dairy farm without material 
loss. He considers that the high percentage of 
tannin contained in the wattle bark, and the low 
cost of production, give the planters of Natal a 
decided advantage over growers in other countries 


Winnip2g9’s Industrial and Educational Develop- 
men!.—At the annual mesting of the Winnipeg 
Board of Trade, the President stated that the 
output of Winnipeg’s industrial concerns, which 
had increased in five years from three to nine 
million pounds sterling, gave evidence not only of 
the marvellous growth of the city but of the 
substantial nature of its development. With more 
than ten million pounds invested in industrial 
enterprises, he affirmed that Winnipeg can rightly 
claim a place among the leading industrial centres 
of the Dominion. A further proof of the progress 
of the city is afforded by the proposal to erect two 
branches of the Carnegie Free Public Library, the 
one in the north and the other in the west end. 
These will be welcome additions to the public 
buildings of Winnipeg, and will enable the library 
to get into still more intimate touch with the 
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reading public. The central library is admirably 
situated for the purpose it serves, being within 
easy reach of a wide residential constituency, but 
it has long been felt that an extension was 
necessary for the convenience of those sections of 
the city which have shown such marked growth in 
recent years. The buildings are to be so designed 
that extensions may be made in future to meet 
the demands of their growing constituencies. 
Reference departments are to be installed. 


Irrigation and Immigration in Mauritius.— 
According to The Colonial Journal, it has been 
decided to undertake certain experimental works 
of irrigation in the Island of Mauritius, for the 
purpose of conveying water to the low-lying lands 
of the island, where the rainfall is less than 
75 inches per annum. The proposal is to store 
water in high-level reservoirs when the rainfall is 
copious, and from them to feed low-level reser- 
voirs, from which the neighbouring land may be 
irrigated by gravitation. In the northern part of 
the island, where the rainiall is insufficient, the 
increased yield of sugar-cane due to irrigation 
would be about 10 tons per arpent, so that planters 
there, it is apprehended, would not hesitate to use 
water at a charge of 80 rupees per arpent. It is 
calculated that, at this rate, the scheme would 
yield 5:6 per cent. on the capital expenditure, 
while the indirect revenues derived by the Govern- 
ment from the increased production of sugar would 
be equivalent to 7'5 on the capital expenditure. 
In order, however, to carry this proposal into 
effect, labour must be obtained from India, about 
5,000 men being required for the purpose, 
Already, it is reported, there is a scarcity of 
labour, and it is felt that if the colony can persuade 
the Government of India to allow emigration to be 
resumed for the purposes of the irrigation works, 
many of the labourers would elect to remain at 
-the end of the period of their engagement, in 
which case work would be found for them by the 
planters. It appears that there is a strong objec- 
tion on the part of the Indian Government to 
-allow Indian labourers to go to Mauritius, on 
account of the alleged unhealthiness of the colony, 
but it is stated that the high death-rate is not 
among the labourers in the agricultural districts 
but in the capital, Port Louis. On the general 
-question of irrigation, and the introduction of 
Indian labourers, Mr. G. M. Harriott, C.S.L., 
M.1.C.E., who was commissioned by the Mauritius 
Government to prepare a report, states that, in 
regard to the labourers, the Indian Government, 
in his opinion, has been entirely misled. He had 
made inquiries from the Indians employed in the 
island and he was informed that they were well paid 
and cared for, and investigation showed that this 
was the case. They had a much more prosper- 
. òus appearance—men, women and children—than 
‘he had noticed in Indian field labourers elsewhere, 
-and none of them seemed to have any desire to 
.return to India. As the climatic conditions of an 
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island like Mauritius are evidently so suitable for 
Indian labourers, and other conditions are said to 
be as favourable, it would appear far better for 
intending Indian emigrants to go to Mauritius or 
to similar lands than to a country like Canada, 
where they are not wanted and where the climate 
is so different from that to which they have been 
accustomed. The numbets affected in a case like 
that of Mauritius are, of course, small, but the 
principle involved may be widely applied to other 
parts of the British Asiatic Dominions, where 
labour is needed. 


OBITUARY. 


Lorp Mertsayr, G.C.V.0.—tord Merthyr died 
on August 27th at Newbury, Berkshire, at the age of 
seventy-seven. He waz born at Merthyr Tydfil in 
1837, and when twelve years old he was apprenticed 
to his father, who was engineer of the Plymouth 
Ironworks in his native place. In 1855 he was 
appointed assistant to the chief engineer to the 
Bute estate, to whose office he succeeded eleven ` 
years later. 

For upwards of fifty years, Mr. William Thomas 
Lewis, as he originally was, occupied perhaps the 
most prominent position in connection with the de- 
velopment of the South Wales collieries, railways 
and docks. He was mainly instrumental in securing 
the establishment of the South Wales sliding scale 
for the control of miners’ wages, and of the 
Monmouthshire and South Wales Miners’ Provi- 
dent Society. To him also was due the first 
attempt at practical conciliation between employers 
and workmen in the South Wales coalfield, and 
the settlement of the Taff Vale Railway strike in 
1900. He served for many years as a member of 
various Royal Commissions, including those on 
Coal Mines, Royalties, Labour, the Action of Coal 
Dust in Mines, on Coal Supplies, and on Shipping 
Rings. In 1880 he contested the constituency of 
Merthyr Tydfil as a Conservative. In 1885 he 
received a knighthood, in 1896 a baronetcy, and in 
1911 he was created a baron. In addition to this, 
many professional honours were accorded to him: 
at various times he held the offices of President of 
the South Wales Institute of Engineers, President 
of the Mining Association of Great Britain, Presi- 
dent of the Institution of Mining Engineers, 
President of the Iron and Steel Institute, Vice- 
President of the Institution of Mechanical Engi- 
neers, and member of the Council of the Institution 
of Civil Engineers. He also took a deep interest in 
educational matters, and in 1911 was elected Presi- 
dent of the University College of South Wales and 
Monmouthshire. 

Lord Merthyr became a member of the Royal 
Society of Arts in 1873, and in 1907 he was elected 
a Vice-President, an office which he held till 1909. 


Siz Rosert Wartron.—Information has been 
received of the death of Sir Robert Walton, 
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Director of the British Chamber of Commerce in 
Paris, which took place at his residence in Paris 
on July 22nd. 

He was born in 1843, and after being educated 
at a private school entered business as a leather 
importer. He took an active part in the develop- 
ment of friendly relations between Great Britain 
and France, and he was a keen advocate of Franco- 
British Penny Post. He also rendered valuable 
service to the trade of this country by the 
representations which he made to the French 
Government during the revision of the tariff in 
1910. A 

Sir Robert was appointed vice-president of the 
British Chamber of Commerce in Paris in 1908, and 
president in 1910. He- was a liveryman of the 
Curriers’ Guild, a freeman of the City of London, 
and a member of the Syndicat Général des Cuirs 
et Peaux de France. He also did a great deal of 
work in connection with charitable institutions in 
the British colony in Paris, having been president 
of the Anglo-American Y.M.C.A., a trustee of the 
British Charitable Fund, and a member of the 
committees of the Victoria Home and the Hertford 
British Hospital. He also presided over the 
committee for the celebration of King George’s 
coronation amongst his subjects in Paris. In 
acknowledgment of his public services he received 
the honour of a knighthood in 1912. 

He was elected a member of the Royal Society 
of Arts in 1911. 


NOTES ON BOOKS. 


ADVERTISING. By G. W. Goodall. With an 
Introduction by Sidney Webb. London: Con- 
stable & Co. Cloth, 2s.6d. net; paper, 1s. 6d. net. 


That the School of Economics should include 
a book on advertising among its “Studies in 
Economics and Political Science” may be taken 
as a sign of the times. The power of advertisement 
is well known. The skilful drafting of advertise- 
ments has become the foundation of a remunerative 
profession. The psychology of advertising has 
been discussed by a learned American professor, 
and now the theory of advertising has neces a 
branch of economic science. 

The ethics of advertising are mysterious. As 
Mr. Hartley Withers, in his recent book on 
“Progress and Waste,” puts it: “Quite the 
strangest of the queer features in the business 
arrangements of mankind is the astonishing and 
incredible growth of advertising. No sane man, if 
he thought the matter over quietly, would dream 
of buying anything on the mere assertion, by some 
one who wanted to sell it, that it was cheap and 
good. Yet we do this so habitually that those who 
have goods to sell find that it pays them to shout 
thesg assertions all over our newspapers and streets 
and landscapes.” 

That advertising pays, everybody knows; and 
that it is a profitable business for a manufacturer 
who has a reasonably good article to sell to spend 
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enormous sums in making the fact known to the 
public is notorious. Mr. Goodall estimates the 
annual amount spent in this country alone at 
£80,000,000, and the total expenditure all over the 
world as £600,000,000. Probably most of this 
money goes to the newspapers. It helps to provide 
us with cheap newspapers and periodicals. .. We 
get a sixpenny daily paper for a penny, and a‘half- 
crown magazine for sixpence, and probably we do 
not pay much more for our soap or pickles or fur- 
niture or clothes, because the enormous businesses 
built up by advertising enables manufacturers on 
the large scale to produce their goods more cheaply 
than the small makers. They can use elaborate 
machinery, they can control the market for their 
materials, they can organise their factories and 
shops to the highest pitch of excellence. In some 
cases, where elaborate and costly machinery is 
used, and where it is possible (as in the case of a 
watch, for instance) to produce in large quantities 
identical parts which only require to be assembled, 
their wares may be far superior to any hand-made, 
or partly hand-made, productions of similar price. 
In innumerable other cases they may be as good 
as those of their non-advertising competitors. 
Probably, in all cases where a much-advertised 
article is successful, it is suitable for its purpose, 
even if the laudatory statements made about it 
are hardly meant to be taken at their fair value. 

These, and many other aspects of the question, 
are very fully discussed by Mr. Goodall, whose 
book contains a great deal of interest even to those 
who have nothing to advertise, and who—if such 
persons exist—-are never, consciously or uncon- 
sciously, induced to purchase any article because 
they have seen its merits certified in the news- 
papers and on the hoardings. 


GENERAL NOTES. 


THE IRON AND STEEL Iystirute.—In conse- 
quence of the war, the Comité des Forges de France 
has been obliged to cancel all arrangements for 
an autumn meeting of the Institute in France this 
year. In the circumstances the council has decided 
that it would be advisable to postpone for the 
present the organisation of any alternative arrange- 
ments for an autumn meeting for the reading and 
discussion of papers. A number of papers have 
been submitted with a view to their presentation 
at the meeting which was to have been held at 
Paris, and the council proposes to print in the 
usual way advance copies of those papers approved 
for publication and to invite discussion thereon by 
correspondence. It is expected that the copies 
will be ready for issue in a week or two. 
Members who desire to send in written com- 
munications in discussion of any of the papers 
can be supplied with copies of those in which 
they are interested on application to the Secretary. 
If, later in the year, any meeting becomes necessary 
for*the discharge of formal business of the 
Institute, due notice will bə sent to all members. 
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‘The following is the list of papers that have been 
submitted :—(1) E. D. Campbell: “Note on the 
Theory of Hardening and on the Constitution 
of Steel.” (2) Œ. S. Cooper: “ By-product Coking 
Industry and its Relation to the Manufacture 
of Iron and Steel.” (3) L. Duffy: “ Determination 
of Cobalt in High-speed Steels.” (4) L. Guillet: 
“ Electrolytic Iron, its Manufacture, Properties 
and Uses.” (5) G. Hailstone: “ Transverse Test- 
ing of Cast Iron.” (6) W. L. Johnson: ‘ Utilisation 
of Heat Contained in Slags.” (7) N. G. Kapp: 
‘Mechanical Charging of Blast-Furnaces.”  (8)- 
P. Nicou: “Iron Ore Deposits of Lorraine and 
the West of France.” (9) H. de Nolly and M. 
Veyret: “The Transformation of Steels.” (10) 
J. A. Pickard and F. M. Potter: ‘“ Oxygen Content 
of Open-Hearth Steel.” (11) A. M. Portevin: 
‘ Decarburisation of the Steels in Salt Hardening 
Baths.” (12) A. M. Portevin and V. Bernard: 
“ Influence of Coalescence on Mechanical Proper- 
ties of Steels and Alloys.” (13) A. Sahlin: “ Use 
of Liquid Ferro-Manganese in the Steel Pro- 
cesses.” (14) A. Spannacel: “New Process for 
Heating Blast-Furnace Stoves.” 


THE CHADWICK TRUST AND THE War.—In view 
of the immense importance of encouraging in every 
way the promotion of careful sanitary organisation 
in the Naval and Military Services during the 
present campaign, the Chadwick Trustees have 
resolved to award at the close of this year the 
Chadwick Gold Medal and £50 each to the Naval 
and Military Medical Officer respectively in the 
British Service, who shall have distinguished him- 
‘ gelf most in promoting the health of the men in 
the Navy and the Army. The nomination for such 
presentations will be, as provided by the terms of 
the Trust, by the Directors-General of the Naval 
and Military Medical Services respectively. The 
Trustees are also making arrangements for pro- 
viding, or assisting in the provision of lectures and 
demonstrations on Naval, Military and Hospital 
Hygiene. Particulars of these lectures will shortly 
be announced. 


A COMMITTEE ON CHEMICAL PRopuUcTSs.—Mr. 
Runciman, the President of the Board of Trade, 
has appointed a committee to consider and advise 
as to the best means of obtaining for the use of 
British industry sufficient supplies of chemical 
products, colours, and dyestuffs of kinds hitherto 
largely imported from countries with which we 
are at present at war. The Lord Chancellor will 
be the chairman of the Committee, and the 
following is a list of the other members :—Dr. 
George T. Beilby, F.R.S., Dr. J. J. Dobbie, F.R.S., 
Mr. David Howard, Mr. Ivan Levinstein, Professor 
Raphael Meldola, D.Sc., F.R.S., Mr. Max Muspratt, 
Professor W. H: Perkin, Ph.D., D.Sc., E.R.S., Mr. 
Milton Sharp, Sir Arthur J. Tedder, Mr. Joseph 
Turner, Mr. T. Tyrer, together with Mr. John 
Anderson, of the National Health Insurance Com- 
mission, and a representative of the Board of Trade. 
The secretary of the Committee is Mr. F. Gossling 
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(of the Patent Office), to whom all communicationg 
should be addressed at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall 
Street, E.C. 


WHEAT PRODUCTION OF INDIA.—Wheat occupies 
about 10 per cent. of the whole cultivated area of 
India, according to the “Statement Exhibiting 
the Moral and Material Progress and Condition of 
India.” The area has expanded greatly with the 
extension of irrigation. Most of the wheat is 
sown in autumn and reaped in April or May. 
The exports of wheat and fiour are subject to 
great fluctuations. In 1912 the United Kingdom 
imported more wheat from India than from any 
other single source. The total exports of wheat 
from India in 1912-13 were 1,660,200 tons, and of 
flour 68,500 tons, against 1,361,200 tons of wheat 
and 51,500 tons of flour in 1911-12. The average 
annual exports for the five years ending 1910-11 
were 821,670 tons of wheat and 36,700 tons of flour. 


DECLINE IN CANADIAN CHEESE AND BUTTER EX- 
ports,—An appreciable decline in Canadian cheese 
exports and a serious falling off in the butter trade 
are shown by the official returns of the cheese and 
butter exports from the ports of Montreal and 
Quebec in 1913. The total cheese exports from 
Montreal last year were 1,571,165 boxes of 82 Ibs. 
each, as compared with 1,723,021 boxes in 1912, and 
1,804,666 boxes in 1911. From Quebec the cheese 
exports were 9,660 boxes, a considerable increase 
over the figures for 1912—1,253 boxes—but far 
below the 1911 record of 30,912 boxes. The butter 
exports are even more significant. In 1913 the ship- 
ments from Montreal totalled only 1,728 packages 
of 56 Ibs. each, the whole going to Bristol. In 
1912 only 70 packages were sent abroad, going to 
South Africa, whereas in 1911 Canada exported no 
less than 134,503 packages. 


Fox-BREEDING IN GREENLAND.—A fur merchant 
in Copenhagen has been experimenting in Green- 
land with breeding foxes in captivity to obtain 
skins for the market. He went to Greenland in 
1911 to initiate the enterprise, and to assist in 
selecting a suitable location. After visiting some 
twelve islands off the southern coast of Greenland, 
he chose the small group of four Ikarrisat islands 
in Good Hope Bay. These islands are surrounded 
by strong currents that prevent freezing of the sea 
during winter. The land is covered with boulders, 
suitable for constructing breeding holes. There is 
plenty of fresh water, and fish can easily be obtained 
to feed the animals. The cost of starting the 
enterprise will be borne by the Greenland Govern- 
ment administration, and the primary outlay is 
estimated at £360 to £450 yearly. No returns are 
expected before five or six years. The animals to 
be bred are the blue and white foxes, Greenland 
foxes are all born blue, but about 40 per cent. turn 
white as they grow older. Dealers in fox skins 
pay good prices for the blue variety. At the fur 
auctions last held in Copenhagen a Greenland blue 
fox pelt sold for £16, 
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CANTOR LECTURES. 


THE RELATION OF INDUSTRY 
TO ART. | 
By Str CHartes Watpstein, Litt.D., Ph.D., 


Fellow and Lecturer of King’s College, Cambridge, late 
Director of the Fitzwilliam Museum, and Slade Professor 
of Fine Art, Cambridge. 


Lecture TII.— Delivered February 2nd, 1914. 


In the two previous lectures we defined the 
range of our subject; we endeavoured to 
ascertain clearly what art meant, to establish 
the difference between pure art and applied or 
industrial art—and we considered the economical 
aspect of all art, its relation to our economical 
and social life. We realised that, so far from 
there being, as regards the action of the State 
and the traditions of our industrial and com- 
mercial life, encouragement or protection of this 
important side of life which makes for higher 
civilisation and improvement, there exists what 
we call the Impedition of Art: that the progress 
of art was impeded, the producers of the best 
art were prevented from readily reaching the 
wider public, or even from producing their best 
work. We then proceeded to examine some of 
these conditions detrimental to the advancement 
of art both as regards the State action and as 
regards the traditions of trade, and we even 
endeavoured to suggest remedies for these defects. 
We now finally come to deal directly with the 
advancement of taste among the public and 
. with the proper training of those who produce 
our industrial art, be it in handicraft or manu- 
facture. More especially I wish to deal with 
the direct action of the State by means of our 
state-aided educational system in furthering 
these two important ends. The discussion of 
this question is most apposite, because at 
this moment there is a considerable agitation 
carried on throughout the public against the 
prevailing system of state-aided art education, 


while the Board of Education is strenuously 
endeavouring to introduce important reforms 
into our national educational system, which 
should immediately respond to the widespread 
feeling of the need for such reform. Among the 
critics of our present system there even exists 
a body of men, whose opinions are well worthy 
of consideration, who frankly maintain that 
there ought to be no state-aided education at all. 
I may at once say that I do not believe such 
extreme views worthy of being seriously con- 
sidered, any more than a proposal of general 
educational laissez-faire, which would recom- 
mend that all systematic teaching by the State, 
from the lowest elementary training of the child’s 
mind and character to the highest pursuit of 
science and learning in universities, should be 
abandoned. To arouse interest in and to 
regulate the pursuit of abstract, or even concrete, 
studies, from arithmetic to history and geography, 
with a view to their direct application in lifé, 
to develop and refine taste in literature, and 
still more to institute and to encourage study 
and research in the highest abstract science and 
philosophy—and all this with a direct view to 
the practical application of such results to the 
actual life of the nation and its citizens—is as 
intricate and difficult as is the cultivation of 
taste in art, or the production of works which 
are to respond te it. When, moreover, such 
teaching is to he systematised to a sufficient 
degree to suit the whole mass of the population 
and to strike the right average between the 
lowest and the highest, the most advanced and 
the most backward, the most apt and the most 
stupid of all the pupils, then it is necessarily the 
case that account cannot be taken of all individu- 
alities and deviations from the normal, and that 
the most pronounced individualities and the 
highest forms of original capacity and pro- 
duction may not be properly responded to and 
may suffer. This is so in all teaching, and must 
necessarily be so in thé case of art. - But, recog- 
nising and admitting such an evil in any general 
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and comprehensive system and wide sphere of 
education, there is one consoling fact to counter- 
act our depression—namely, that the strongest 
personality, the pronounced individuality, and 
the truly initial power of thought or action in 
any one direction, cannot be prevented by any 
system from manifesting its inherent virtue ; 
and that even for these, I may say just for these; 
a period of general discipline and training on 
fixed lines may often be most needed and 
salutary, and will certainly whet the appetite 
and strengthen the self-expression of originality 
and genius which fret at any curb imposed upon 
them. 

The most difficult question with which we 
have to deal in this respect is the development 
and purification of taste among a wider public 
and throughout the nation. It may even be 
said that taste cannot be taught, but will always 
follow in every period and in every locality the 
standards manifested by the artistic work which 
is produced in that period and country by the 
artists. These not only express the spiri of 
the age, but impress it with their own genius, 
and thus guide and lead the public in artistic 
appreciation. There is no doubt that the two 
go together, act and react upon one another— 
namely, the taste of the public as displayed in 
the works of those who cater for the public, and 
as again affected by their achievements. The 
same may be said, and has been said, of every 
aspect of the intellectual and moral life of a 
community. A country or a town has the 
press which it deserves, though the press un- 
doubtedly affects, educates, raises or lowers, the 
life of its readers. A community produces the 
class of moral and religious teachers which it 
deserves ; but there is no doubt that these again 
ought, or must endeavour, to raise the moral 
standards. But the fact remains, and will 
always remain, that, in so far as the State has 
taken upon itself the responsibility of educating 
the young, it will depend to a considerable 
degree upon the quality and character of training 
which it thus gives, plus the influence of home, 
and even the character and tone of its public and 
political life, what the moral and intellectual 
nature of the reading public, for whom the press 
caters, or of the societies and religious congre- 
gations to whom the moralist and the priest 
preaches, willbe. The same truths emphatically 
apply to art, especially when, as in the case of 
its men of science and learning, the leaders and 
producers in the direct expression of this spirit 
of the age or of the country are also directly to 
be trained in the public institutions for that 
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purpose by the State—which cannot be said at 
present to the same degree for our journalists or 
for our preachers. 

In the report of the Select Committee on 
Arts and Manufactures appointed by the 
House of Commons in 1835 and 1836, which 
was directed to inquire into the best means of 
extending a knowledge of the arts and of the 
principles of design among the people (especially 
the labouring population) of the country, the 
reporters directly formulated their programme 
of not only furthering, as far as they were able 
to do so by the institutions that were then 
founded, the preparation of those who were to 
take up art industry as their business in life, 
but also the improvement of taste among the 
public. 

Now, how can this be done? The only 
avenue through which the State can thus reach 
the general public is that of general education, 
through the schools (elementary as well as 
intermediate and secondary), and finally the 
universities. I have said “‘even primary” ; 
but the sphere of activity in this direction lies 
chiefly with the intermediate and secondary 
schools. In the primary schools, however, 
though not so directly, cognisance must already 
be taken of that aspect of public education— 
namely, the development and encouragement 
of taste. These considerations ought to be 
merely negative, 2e., in the avoidance of any- 
thing that will manifestly lower the taste. For 
instance, in kindergarten-teaching the bits of 
paper and wool with which the children are 
to combine work and play in turning them into 
definite shapes, are not to be of glaringly ugly 
colour and are not to lead to esthetically 
impossible combinations of such colours. It 
has often been urged, and not unfrequently 
acted upon, that the surroundings of the child 
in the school buildings and in the class-rooms 
should be as expressive of the beautiful as the 
prevailing good taste can make them. I am 
happy to say that I have myself for many years 
been connected (without having been sufficiently 
active) with the Art for Schools Association, 
which has set itself the task of producing at a 
low figure, within the reach of ordinary schools, 
carefully selected works of art from all the best 
periods of man’s activity, with which to deco- 
rate the schoolroom, and thus to familiarise the 
child from its earliest days with things of beauty. 

But it is chiefly when we come to intermediate 
and secondary education that so much remains 
to be done in the direct teaching of art in order 
to arouse appreciation of the best works, and 
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thus to lay the foundations of the best taste, 
Now, there is one way in which I am decidedly 
of the opinion that such teaching of art- 
appreciation is not to be carried on. This 
wrong method would be in leaving it to the 
teacher to make his personal selection as to 
what he (or she) considers, among all extant 
works of art, beautiful works to be admired and 
ugly ones to be condemned; and that such 
personal preference should even be applied in 
such artistic sitting-in-judgment on the part 
of the teacher when visiting with the class one 
of the public galleries or collections. The danger 
is too great that we should thereby encourage, 
not only one-sided and also distorted directions 
of taste, but also narrow that important quality 
of the mind, intellectual sympathy, and en- 
courage that most insidious, as well as most 
dangerous and ultimately nefarious, intellectual 
and moral vice, dogmatism, which is ultimately 
nothing more nor less than a form of untruthful- 
ness, a form of downright lying. 

The honest and thorough student of art, 
the true critic, has learnt, above all things, to 
be sceptical of thé dogmatic arbiter of taste who 


expresses in uncompromising terms his exag- 


gerated approval or disapproval of great masters, 
of whole schools, of complex periods, and of 
whole regions of national art-production. He 
has even learnt how each age may be swayed 
by a wave of injustice in its appreciation, or a 
want of appreciation of definite directions of 
art, and may have been entirely dominated by 
a fleeting and superficial, a thoroughly ephemeral 
and passing, wave of influence, which we call 
Fashion. Even persons still living may recall 
the day when, to take merely painting, Raphael 
and Murillo and the minor Dutchmen struck the 
keynote of absolute taste in painting, as well as 
of market value as regards the appreciation of 
the collector and even the wider public, and 
~when, per conira, the pre-Raphaelites and all 
the great painters who have been called the 
primitives lay neglected, if not repudiated, by 
the art-appreciating minority that set the 
keynote of taste for the whole public. Such a 
man can also remember the onesided and 
exaggerated impetus which was then given to. 
the taste for what in one word we might call 
pre-Raphaelitism. Then again has followed 
the due and just appreciation of Velasquez ; but 
this again has led to exaggeration of his un- 
doubted merits. But in every case the admira- 
tion, in itself justified, has led to onesidedness 
and, above all, negatively, to the condemnation 
or total neglect of every form of the same art 
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which did not correspond to the single standard 
of one artist, or the one school held up as the 
model. And it is interesting for us to note the 
immediate effect on the commercial aspect of 
art; so that, to take but one instance as a type, 
the works of Murillo, which fifty and sixty years 
ago fetched the highest prices, are now com- 
paratively on the lowest scale of commercial 
value. Perhaps I may be allowed to quote 
what I maintained in lectures and in print 
more than twenty-five years ago as to what 
our attitude is to be with regard to most of 
the eloquent, generally sincere, and refined art 
criticisms of this dogmatic order. I advised, 
and I still advise, “ to follow them when they 
admire, but to flee from them when they 
condemn.” I also then maintained “ that 
people possessed of normal senses and apprecia- 
tive power were always right when they sincerely 
admired, but that they were generally wrong 
when they attempted to give a reason for their 
admiration.” 

What I am endeavouring to show youis: that 
the teaching of art-appreciation by means of 
the attempt on the part of the teacher directly 
to show you what to admire and what to 
condemn is futile and misleading. The only 
method of teaching art-appreciation is the 
historical method. 

In fact, though I sincerely hope that especially 
the teachers of history and geography in such 
schools may be directly prepared by thorough 
courses in the history of art, and that proper 
text-books on these subjects for that purpose 
will ere long be forthcoming, the teaching of 
art history, with the proper demonstration and 
illustration accompanying it, will be directly 
associated in the schools with the teaching of 
history and geography, of which subjects it is to 
form a part. We have most of us long since 
recognised that history does not consist in the 
recording of a series of wars, and that geography 
is not only concerned with the enumeration of 
places, the names of countries and their capitals 
and principal towns, to be mechanically memo- 
rised by the pupil whose interest in such studies 
is not roused thereby, but may be killed for all 
times. Nor does history only include political 
movements or the story of the men who initiated 
them, or the economical conditions in which 
they lived and the results which these had upon 
the political and social life of each country, as 
well as the friendly or inimical relations which 
they produced among them. Nor does geography 
only include the physical configuration of the 
land and the political alteration of the boundaries 
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of each country. But history, after all, aims at 
reproducing in the mind of the student who reads 
the book or attends the lesson as complete and 
as living a picture of the life of the people who 
lived in the past as it is possible to produce ; 
as geography endeavours to convey the complete 
picture of all regions, inhabited or uninhabited, 
civilised or savage, in so far also as man has left 
his imprint upon the several districts where he 
has lived. Some authors, and many teachers 
of history and of geography, have already 
recognised this, and they have turned their 


. -efforts to what in one term has been called 


social history (I do not mean that the term 
social geography has, as yet, been established), 
in which some attention has thus been directed 
to the actual life of the peoples of the past. 
Now, I maintain that any attempt at reproducing 
historically the past life of any nation or com- 
munity with any claims to completeness and to 
vitalising truth, without considering and without 
actually bringing before the reader or hearer 
the actual conditions among which they lived— 
above. all, that supreme amd most expressive 
realisation of their historical and national spirit 
and individuality—namely, their works of art— 
that such an attempt must be futile and mis- 
leading, and can never claim completeness or 
adequacy. Also, as the study of geography is 
to a great extent to acquaint us with the nature 
of distant localities and places which it is im- 
possible for us to visit and to view with our 
own eyes, the mere mention of the name of the 
place and its topographical position, even when 
supplemented by statistics as to the number of 
inhabitants and the prevailing industries, is 
grossly futile, umless we use every available 
means to make visible that which for the un- 
travelled must remain invisible, by acquainting 
him with the most characteristic features of the 
country, the chief buildings and what they 
contain as regards the towns. Who knows 
anything about ancient Greece in the age of 
Pericles who has not presented to him what 
time has left us of the Acropolis and what the 
trained archeologist has enabled us to supple- 
ment as to what has perished there, without 
knowing the Parthenon and the sculptures illus- 
trative of the art of Pheidias? Who knows 
anything about the history of the Renaissance 
in Italy without having realised, by the abundant 
means with which the studies of the art historian 
have supplied us, the art of that period ? And 
as regards geography: is it right to burden the 
child’s mind with unmeaning names and facts 
concerning the centres of political and industrial 
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life and civilisation without turning to the facile 
means at hand of restoring these dead facts to 
quick and interesting life by showing the illus- 
trations of what these centres actually look like 
and of what they contain of interest and beauty ? _ 
What Mont Blanc is to Switzerland the Parthenon 
is to Greece and the Sistine Chapel is to Italy. 
Let the teacher of geography remember this, 
ponder over it, and act upon it. Remember, 
moreover, that by thus resuscitating in the mind 
of the child, and even of the adult, what was 
before dead in the fragmentary reiteration of 
mere facts, by the inclusion of all the elements 
that went to the actual making of the life of the 
past and of the remote in space, you have 
avoided killing interest by the unintelligent 
appeal to mere mechanical memory, and you 
may set aflame the spirit of love and enthusiasm 
for the study which will greatly facilitate the 
grasping of the subject which you aim at teaching 
and imparting. 

Now, what I definitely recommend is: that no 
teaching of any period of man’s history or of 
any region of the earth’s surface should be 
given without introducing an account of the 
artistic manifestation in the lives of these 
peoples in the various ages and in the various 
countries, supplementing such teaching by the 
actual exhibition of the past and most charac- 
teristic works, works then and there produced. 
While, as I have just said, you will thus complete 
and perfect the historical and geographical 
teaching itself, it will, at the same time, directly 
be a means of acquainting the child with the 
best works of art in every period of man’s 
history ; you will train it in the habit of proper 
contemplation of such works and familiarise it 
with this class of observation, and you will thus 
lay the foundations of taste and of art-appre- 
ciation. ; 

As we thus rise in the grades of our educational 
system, so will this training become more- 
thorough and more specialised, until, in the 
higher grades, we shall have set aside, even if 
only one hour a week, for the direct teaching of 
art history, to be supplemented wherever pos- 
sible by visits to public institutions containing 
such works of art. As I have indicated before, 
this will lead to, as it requires, the production of 
adequate text-books for these definite purposes 
of art instruction, and it is to be hoped that our 
publishers, if not forestalling, will, at all events, 
speedily follow the demand for the production 
of good books of this kind. At the same time 
each school, by means of photographs and other 
forms of reproductive art, ought to have an 
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apparatus for such illustration within its teaching 
appliances. Each school ought even to possess 
a workable lantern for the illustration of teaching, 
not only in the department of art, but in many 
other directions. 

But what I wish to emphasise in the method 
and spirit of such art teaching is: that it is 
not to be personal and dogmatic, but historical. 
The art life and the works of art thus dealt 
with are to be connected with the characteristic 
life of each period and each district which they 
thus illustrate and exemplify. The development 
of taste will thus naturally and spontaneously 
be evolved out of such observation and con- 
templation. The works, being the best and 
most characteristic that each age and each 
country have produced, will of themselves create 
a high standard of artistic quality. Taste, 
instead of being onesided and cramped, will 
become wide and catholic; and the great gain 
will be, that the child has learnt how to observe 
works of art through continued habit of observa- 
tion, and, above all, it will, unconsciously to 
itself (without a direct conscious effort which 
might lead to a premature consciousness of 
esthetic preciousness and distinction), evoke 

-in the students a general artistic mood, the 
esthetic-attitude of mind in which man realises 
that to produce great works of beauty is worthy 
of the supreme effort of men—nay, the supreme 
concerted effort of a civilised nation as a whole. 

Now, the boy and girl who have from their 
infancy upwards been given the opportunity of 
thus developing that artistic or taste side of life, 
will, along with the public among whom they 
live and for whom they may definitely work in 
the direction of art-production, be well prepared 
to make the further step, should all the conditions 
be favourable, to devote themselves in their 
adult life more specially to the work of art- 
production. And this brings us to the direct 
preparation of those who are to produce, or 
assist in producing, works of art-industry. 

Now, the Board of Education, in considering 
the reforms required to improve our prevailing 
system of state-aided art education, especially 
with a view to preparing the pupils for the 
advancement of art-industry, has rightly con. 
sidered as most important the following points. 
First, that the art schools themselves, both 
metropolitan and provincial, required more 
logical co-ordination, corresponding both to the 
conditions and needs of the various centres 
‘where they existed, to the industries which are 
centred in the various localities, and to the 
gradual and organic progression from the simpler 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


885 


elementary teaching to the most complex and - 


highest instruction in these subjects which the 
final national art schools in the larger centres, 
and especially in London, will have to provide. 
Not only does it appear that at present there is 
both reduplication and redundancy on the one 
hand, and utter absence of teaching required 
for definite needs on the other, in the several 
localities, that our system is most uneconomical 
and presents waste of labour and energy, but 
also that the natural progression of the pupils 
themselves, from the best teaching suited to 
the stage of learning in which they find them- 
selves to the highest ultimate teaching for the 
most proficient, is not properly organised and 
difficult of realisation. Second, it is rightly 
maintained that the most thorough instruction 
in drawing, above all things, further, in modelling 
in most cases, and, finally, in the actual work- 
manlike technique of any of the art-industries 
with which this educational system is concerned, 
is of paramount importance; and that, above 
all things, these subjects are to be taught to all 
the pupils and students, not in an amateurish, 
but in a thorough professional spirit. And, in 
the third place, it has been claimed that, in 
preparing the „teachers for the several depart- 
ments of art instruction, our system does not 
completely carry out the main object in such 
preparation, to produce, above all things, 
competent artists and craftsmen who, throughout 
their whole teaching career, carry on their 
artistic work in a professional spirit as teachers 
for any department of art, or arts and crafts, 
in the several schools. 

In simple words this means that, however 
good the teacher, as a teacher on the pedagogic 
side, he has to be a master in the highest pro- 
fessional sense of, at least, one department of 
art production. He has to be encouraged in 
maintaining, and even improving, his mastership 
in this direction; and it is rightly held that, 
not only his special teaching, but the general 
spirit of pure and thorough art work which he 
infuses into his pupils, is most needed for the 
benefit of these pupils, and will have a direct 
effect upon the class of men trained and the 
work which they produce in after life. 

I fully recognise all these needs, and I agree 
with all reforms that tend to satisfy them. 
But I maintain that there is one other element 
of reform which is of supreme importance, 
perhaps of equal importance with those I have 
just enumerated, perhaps even of greater 
importance than any of these, in order to ensure 
the direct improvement of our art-industries, 
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the chief question with which we are dealing 
in these lectures. 

With a part of the reforms needed in the 
special direction which we have in view I have 
already dealt. It concerns the initial general 
education in primary, intermediate and secondary 
schools of the prospective candidate for further 
instruction in arts and crafts with whom we are 
now dealing. If the recommendations which I 
have just proposed to you as regards the intro- 
duction of the study of art-history into all schools 
were adopted, the candidates for our special 
state-aided schools of art would come to these 
with some degree of preparation, not only in 
general taste and artistic appreciativeness, but 
also in some' knowledge of art-history and of 
general history. But I claim that what is 
especially needed to improve the general status 
of our art-industries, to make this career as a 
whole a better and a higher one, and thus to 
attract a superior class of workers fitted for 
this most important function in our national, 
economical and social life, is that this side in 
their instruction must be further developed and 
systematised in the schools directly devoted to 
the preparation of such art workers. Further- 
more, I maintain that, even in the case of the 
lowest grade of art-craftsman—practically an 
artisan—whose work forms part of the production 
of things that trench upon the domain of art 
and appeal to taste—direct and systematic 
training, with a view to the actual understanding 
of art and the acquisition of taste, will certainly 
do them no harm, cannot be mere waste of time 
as an intellectual discipline, and will directly 
fit them more thoroughly to do even the 
mechanical part assigned to them in the most 
mechanical production of a thing of industrial 
art with deeper understanding and, perhaps, 
even with interest and enthusiasm. 

But when we come to the designers themselves, 
the training which I am here advocating, nay, 
insisting upon, becomes of intrinsic, of para- 
mount importance. Yet it is here that we 
chiefly meet with opposition by the misapplied 
arguments concerning the essential nature of 
design and ornament to which I referred more 
cursorily in the first lecture. It is maintained 
by many that no design or ornament is correct 
unless it is evolved out of the process (even 
mechanical) which goes to the making of the 
object to which decoration of artistic quality 
is to be applied. Unless you know the processes, 
including the nature of the raw materials used 
and their manipulation in every stage, of any 
object that is to become one of art-industry, 
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you cannot give it artistic design, or adorn or 
decorate it with artistic forms. Whether they 
be woollen goods or silks, whether it be the 
weaving or dyeing, or printing of them ; whether 
they be brocades or carpets, or laces or linens ; 
whether you do cabinet-work or woodcarving ; 
whether you do simple metalwork, or produce 
most artistic forms of wrought iron, of copper 
or brass repoussé work, or metal casting ; 
whether you are engaged in stonecarving in all 
its definite forms and varied purposes ; whether 
you mean to become a potter, a porcelain 
painter, a bookbinder, a silver or goldsmith, or 
jeweller, or a successful dressmaker or milliner ; 
the essential fact in your work is, and will ever 
remain, that you spend most of your time, 
concentrate most of your thought, curb all vour 
imagination, and always and chiefly bear in 
mind the actual material out of which your 
thing is to be made, and not only watch and 
learn how they are made, but spend the greater 
part of your time in the actual making of them 
before you are prepared to design or decorate 
them. Now, this is a flagrant case in which a 
grain of truth is expanded into a mountain of 
falsehood. Perhaps I have been led away to 
exaggeration in the statement of the case of my 
would-be opponents. But there can be no 
doubt that, in all the statements of this central 
doctrine which I have heard on so many 
occasions and in so many directions, there is 
gross exaggeration in the theory they uphold, 
and the most disastrous results must be expected 
from the practical application of such theory, 
especially to our educational system. Let me 
admit once and for all—and I have then done 
with it—that it is an important, perhaps the 
essential, element in all design that it should 
harmonise with the material to which it is applied 
and the process of construction out of which it 
is made, and that the design must be modified 
by the nature of the material and the process of 
its working. Nay, in many cases, though far 
from necessarily all of them, it may happen— 
or may not—that the design itself was almost 
spontaneously evolved out of the actual physical 
nature and the requirements of the material and 
the processes of its working. I have just said 
“ almost evolved,” not wholly, because I mean 
by that, that after all there’ was necessary 
for the realisation of such evolution some 
jntelligence, some artistic intelligence, which 
made the final step to the establishment of the 
design and the decoration, and was predisposed 
by the inherent artistic element of this final 
agency, or by the training given to it in matters 
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artistic, to establish the design and the decora- 
tion as such. The artist must have intervened 
into the work of the art-craftsman in order to 
have produced artistic design or decoration. 
But I emphatically maintain that it spells 
grossest exaggeration to say that, in order to 
realise in design the essential characteristics 
of the material and of the process, and sponta- 
neously, or by a definite act of conscious 
volition, te modify the general design into 
the special adaptation of it to such individual 
material or process, it requires any considerable 
amount of time, thought and actual practice 
in the preparation, or in the life-work, of the 
designer ; that he is to spend much time at the 
routine work of dealing with the material itself 
in the mechanical and purely material aspects 
of its production. To put it definitely: there 
are not many processes involved even in the 
manufacture of the most complex works of in- 
dustrial art, such as I have enumerated before, 
which a person of ordinary intelligence and 
industry, well grounded and well trained before- 
hand in every aspect of arts and crafts, cannot 
study and grasp, and absorb the elements 
which to him will become essential for the 
production of a proper design, during one month 
of attendance and careful and thorough study 
and investigation of the work done in the work- 
shop or the factory. Once acquainted with 
the nature of the material and the processes 
applied to it, it will not be difficult, still less 
impossible, for such a designer to modify and 
to adapt designs to such materials and processes ; 
and it will even be possible for him, especially 
as he continues his actual practical work in such 
a productive centre, to produce in himself 
spontaneously and sub-consciously the influence 
of such material production in guiding and 
directing his imagination, his feeling for form 
and his drawing or modelling; so that, from 
the very inception of the idea to its final 
execution in his finished design, his artistic 
work has been essentially modified by the 
material processes which he is to decorate and 
embellish. On the other hand, I maintain with 
equal confidence that a person who has not 
been trained to be a designer on the purely 
artistic side—mind you, in the study of the highest 
pure art to which I have so often referred— 
whose taste has not been improved; whose 
observation and knowledge of all the most 
beautiful decorations that man has produced in 
the past, and is producing in the present, are 
not, wide and thorough in every sphere, that 
such a man may work all his life in the factory 
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and the workshop on the material and the 
mechanical processes of production and never 
produce a design worth looking at, still less 
worth purchasing. You may develop the pure 
artisan to then power and you will not pro- 
duce an artist. But you can make a real artist 
feel the harmony between form and matter 
(which is the essence of all art, as Aristotle put 
it) even when it applies to the harmony of 
decoration with the material out of which the 
thing decorated is made and the process of its 
making. 

No doubt some manufacturers will say to the 
teacher of art-craftsmen: “‘Giveus somebody who 
can work at our trade, or at our machine, with 
accuracy and intelligence. That is all we want 
of you. He can only learn his trade by practice 
here in our workshop, or in our factory. Your 
fine-art designer is no good to me if he does not 
understand the immediate working of my goods 
and the conditions of buying and selling to a 
public whose wants we must satisfy. That is 
all we want.” I may at once say that fortu- 
nately not all manufacturers speak thus, and 
the minority who differ from them represent 
not only the most intelligent, but generally the 
most successful among them. I may also say 
at once that the training in our art schools now 
does not of itself encourage the supply of youths 
and men inaccurate and unintelligent in any 
work they may undertake. On the contrary, 
I find that in our great manufacturing centres 
the lads and the men among the superior artisan 
workmen attend the night or day schools in large 
numbers, and have admittedly greatly profited 
by the instruction received even in humbler 
forms of art work. But what I have found from 
experience and inquiry is, that these very 
manufacturers who speak thus acquire many of 
their designs—if they do not directly take them 
or adapt them from antique patterns made by 
truly artistic designers—from abroad, notably 
from France. Among the designs which they 
have shown me in their factories there have been 
several striking instances in my own experience 
where I picked out several of their best designs— 
and it could not merely have been a matter of 
coincidence that they had been procured from 
distinguished designers in France. These de- 
signers in France, moreover, were not men tied 
down to one special groove of handicraft or 
manufacture in one limited direction only, but 
artists whose knowledge of the sphere of art and 
design was as wide and catholic, extending into 
every region of artistic taste in all times and 
climes, as their knowledge of the definite crafts 
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and manufactures, the processes employed, and 
even the needs of the public, was extensive and 
searching. I found, moreover, that the design 
purchased was originally made for silk goods, 
and was, in the factory which I visited, there 
adapted to goods of quite a different material 
to be used for essentially different purposes. 

I do not wish to charge our manufacturers 
with unusual selfishness or any want of charity 
to their employees; but I may point out, what 
they may not realise themselves, that if they 
reduce their designers to the lower and more 
mechanical and restricted function of working 
merely for that one trade, they may be able to 
keep him in that more menial employment, cut 
the wings of his ambition and his artistic enter- 
prise, and continue to pay him a salary given 
to their ordinary clerks in their offices. But I 
may remind you that, for instance, in the silk 
industry of Lyons (of Crefeld as well) the career 
of a designer for the great silk factories is finan- 
cially a brilliant one; that the incomes of these 
designers certainly approximate to thcseofsome of 
the managing directors; and that frequently 
the designer may be a son of one of the pro- 
prietors of the great factories, who has delibe- 
rately chosen that career in preference to all 
others, after acquiring a superior general educa- 
tion and a wide artistic training. I may further 
inform those who hold the exaggerated theory 
as regards the relation between mechanical 
training and artistic designing, that I could 
name to them the foremost, the most successful 
and eminent of French designers, whose chief 
work lies in producing costumes which often set 
the keynote of Fashion for the whole world, who 
at the same time produce and sell decorative 
designs for wallpaper and chintzes, and many 
other objects in which they chiefly deal as 
designers. I am thinking at this moment of 
another highly successful firm in Paris where the 
whole material and its elaboration for each 
costume is designed, made or selected by the 
original designer himself, and that every single 
costume differs from the other. I could give 
innumerable instances to show how the most 
` successful designers, from a commercial and 
industrial point of view, conceived and produced 
their designs as works of pure art independently 
of immediate mechanical manufacture, and how 
this, as a matter of fact, led the way and struck 
the keynote of that evanescent taste called 
Fashion throughout the whole world, and thus 
gave direct and immediate employment to the 
manufacturers and the merchants in every part 
of the globe. But these men are, above all, 
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artists. Their chief and distinctive quality 
causing their success lies in their taste, which 
guides their complete mastery over the techni- 
calities of drawing, painting or modelling, for 
decorative purposes; and this taste has from 
the beginning to the end been produced, en- 
couraged and refined by their extensive know- 
ledge of pure art in every direction, in all periods 
and schools and countries. And I maintain, 
with equal confidence and with equal emphasis, 
that you cannot produce such men unless their 
training includes this direct training in artistic 
taste in the variety and refinement given to 
their artistic imagination. 

Yet it is here that our system of state-aided 
art training is especially defective. In the 
Royal College of Art we have a minimum of 
teaching in art history, cramped and discouraged. 
In our schedules of teaching and examination 
historic design does occur; but it is limited to 
the perfunctory and unintelligent enumeration 
and exhibition and copying of somestock forms of 
decoration, chiefly in casts, which mean nothing, 
and can mean nothing, to the student, and at 
best will lead him to the worst form of the 
mechanical copying of a few specimens of 
decoration from the chief historic sub-divisions 
of style, torn from their surroundings, their 
actual life, and all the depth of their meaning 
pressed out of them. The result is a complete 
misapprehension of their true- artistic and 
historic nature on the part of the student, whose 
inept introduction of such effects or results of 
his teaching into his work has justified the 
condemnation of those who now turn their backs 
on all teaching of historic design, which they 
claim kills originality in the worker and lowers 
the standards of taste in the public. In the 
reform which I am advocating here I need not 
say that this is not the intended result which 
I aim at in urging that direct efforts be made to 
widen and intensify and refine the taste of the 
men who are ultimately to produce the works 
of industrial art throughout the country. 

Our special art students who are to be trained 
in decorative art to be applied to our industries 
have to face two main sub-divisions in their 
future work, for which this training is to prepare 
them—(1) historical and (2) originative. I 
would take the second first, as I cannot dea] 
exhaustively with this subject here, excepting 
from one point of view. The task before the 
designer is to be original, to produce new and 
original patterns and designs. This is greatly 
a question of his artistic imagination, which 
it is most difficult to effect by teaching, and 
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impossible to produce directly. It can only be 
encouraged and, at best, guided and indirectly 
modified. This guidance and modification, 
however, is, on the one hand, negatively to be 
found in the criticism by competent masters of 
every attempt at original design, from the point 
of view of adequate drawing and modelling, as 
well as of composition, spacing, ete. ; and, 
above all, from that very point of view, the 
importance of which has in general theory of 
design been exaggerated, of the relation between 
the constructive purpose of the design, the 
material nature of the object to be decorated, 
and the process of its actual production or 
manufacture. It is here that I gladly make the 
concession to the theorists whom I have been 
combatting that, in the setting of the task to the 
students for any definite piece of decoration, the 
constructive purpose and the material nature 
of the object should form the centre of the 
artistic demand ; that no design is to be made 
en lair ; but that every design is definitely to 
be associated with some specific purpose. I am 
also pleased to record that in most of the state- 
aided art schools in the metropolis and in the 
provinces the teachers of designing select with 
great care and intelligence not only the subject- 
matter of the decoration itself, but the definite 
form and purpose and material of the object for 
which the design is to be made. In the criticism 
of the achievements of the student in such work 
the teacher can introduce a vast and important 
amount of negative criticism without curbing 
or crippling the imagination of the student. 

But the more positive guidance and modifi- 
cation of the original designer’s imagination 
belongs to the domain of what in one word we 
have hitherto called taste; and this taste can 
only be intensified and purified, if not actually 
- produced, by the most adequate, continuous and 
vitalised study of the pure art in every great 
period of man’s achievement, as well as of the 
special decorative arts with which the student 
will be directly concerned in the work of his 
after-life. I wish to dispel at once one error 
which has been most effective in counteracting, 
if not in destroying absolutely, this most im- 
portant element in the training of the artist. 
It is the erroneous opinion that ignorance 
favours originality, or, rather, that originality 
is killed and impaired by the knowledge and 
the appreciation of the originality of others; 
that the study of the best art of the past, in 
proportion to its completeness and intensity, 
destroys the originality and spontaneity of the 
worker in the present. I may at once say that 
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this is the case when art teaching and art pro- 
duction become purely academic, formalistic, 
and pedantic; and I at once admit that the 
ordinary and current teaching of historic design 
may have this effect. When the student is 
forced mechanically and unintelligently to re- 
produce the stray instances of past decorations 
to which I referred before, and when an artist, 
or a school of artists set themselves slavishly to 
follow but one period or one school of art, 
which exclusively they endeavour to reproduce 
with mechanical accuracy, the effect is not only 
bad in itself but itis disastrous in its educational 
effect upon the mind and character of the 
artists and the public guided by them. If any- 
thing, still worse would be the method and 
spirit of eclecticism, in which the various his- 
torical designs are put in a bag, shaken together, 
and unintelligently combined into a monstrous 
inorganic whole, devoid of life and meaning, and 
deprived of all artistic spirit. 

Such is not the object of the historic teaching 
I am here advocating. The first result of such 
teaching is not to be directly connected with 
the reproduction of any one style or school of 
the past, but it is indirectly, though none the 
less potently, to culminate in the vitalisation 
and refinement of the taste of the art student, 
to cause him to dwell in the fructifying atmos- 
phere of great and elevating art, living art, 
directly connected with the life of the peoples 
that produced it, out of which life it grew and 
which life it reproduces for us in the most expres- 
sive, most illustrative, and most potent form. 
This will not kill his originality, but it will 
widen and intensify his artistic nature as a 
whole; and in thus widening and intensifying 
his artistic sympathy, his artistic altruism and 
imagination, if I may call it so, it will lead him 
back to his true self, which has thus not been 
submerged or weakened, but has been made a 
better self artistically. He then can, and will, 
be original; but his originality will be truly 
artistic and not merely eccentric. The great 
object in such teaching will always have to be, 
that every definite work of art, to whatever class 
of art production it may belong, will have to be 
presented to the student as a living thing, and 
not as a dead fragment of a thing that once 
lived. Art is, above all things, organic, the 
expression of the human mind, if not of the 
world’s spirit. You cannot convey this life and 
this spirit unless you insist upon that organic 
quality, unless you make the student realise its 
origin and growth, and the consummation of its 
living existence within the living world of which | 
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it forms a part. It is therefor that, even from 
the point of view of his originative tasks, the 
industrial art-worker must have passed through 
a thorough training in the historical part of his 
schooling. 

Furthermore, without falling into the fatal 
error of the exclusive and mechanical repro- 
duction*of one master, or one school, to which I 
have just referred, the fact remains that it is 
one of the leading—the most characteristic 
—features, differentiating it from almost every 
other period in man’s history, that, without 
being eclectic, we are historical in a great part 
of our conscious existence, and in our taste. 
Not only the past, but distant regions, expressive 
of every phase of civilisation, are open to our 
study and our appreciation even if they differ 
from us fundamentally in their racial origin or 
their grades of civilisation. However much we 
may recognise the differences, even the contrasts, 
that obtain between us and the past and the 
remote in space, we are receptive, intellectually 
and artistically, to the expression of the varying 
life thus presented to us; and we are ready to 
accept®andito profit by and enjoy whatever in 
these “differing conditions may appeal to our 
imagination and attract our taste. Therefore, 
in addition to the exuberantly vital and con- 
stantly varying impulses to the expression of our 
own manifold life, we are constantly surrounded, 
and advisedly surround ourselves, by the well- 
established products of the taste of past nations 
as manifested especially in the broader schools 
and periods of art and of decoration. Had I 
time, I could point out to you the essential 
difference as regards intercommunication, as 
regards the permanent recording and wide 
publication of the products of civilisation 
differing from our own, in modern times, 
compared with the physical limitations in these 
respects of by-gone ages. I could account for 
why we are thus. But I must remain content 
with stating it as a fact, that we are thus now ; 
and that this being essentially the nature and 
the spirit of our age, industrial art must take 
account of it. 

The industries which are thus to cater for 
our taste in every form of our actual living 
must realise, and must respond to, the fact 
and the need that we appreciate, and always 
will appreciate, the Egyptian, the Greek, the 
Oriental (especially the Persian and Indian), 
the Byzantine, the Mediaeval and Gothic, the 
Renaissance (both in Italy and in France), the 
various styles of French art in the seventeenth 
and eighteenth centuries, the Early, Middle, 
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and late Georgian in England, the art of China 
and Japan, and even of the South Sea savages 
and the dwellers in Central and South America 
Now, the public demands, and will demand, 
that its taste for these various forms of artistic 
expression should be realised, not mechanically 
and piecemeal, but in the very essence and 
spirit of these styles which evoke its admiration. 
And it is right that this should be so; because 
this sifting process of time and change, we may 
reasonably infer, has selected the wheat from 
the chaff and the gold from the dross, and has 
enriched our lives by presenting us with the 
quintessence of what was best in man’s past. 
Now, in choosing his designer. the manu- 
facturer requires that he be able to direct 
the production of goods in the artistic forms 
which they are to express, and that he be 
conversant with these various styles and be able 
to apply them to every work; so that they 
should be most fully expressive of the spirit and 
essence which underlie the vitality of the works 
of the past and have evoked universal admiration 
of the people in every part of the civilised world. 
But, in order to succeed in this most arduous 
and delicate task, the training of the industrial 
artist and designer must be very different from 
what it is now. The first principle—nay, axiom 
—upon which I insist is, that no designer can 
adequately reproduce or realise even the smallest 
particle of decoration belonging to a given 
style without having imbibed into his artistic 
nature the wholeness of that style in every 
manifestation. He can only do this, moreover, 
by having been brought completely to realise 
the relation of that small particle of definite 
ornamentation to the whole work which it 
decorated, to all the different objects and 
articles which go to the making up of that style, 
and, finally, to the pure art, the pictures and 
statues, if possible the poetry and the drama, 
the music and the dancing, of that one period. 
And still further, his definite artistic knowledge 
will be incomplete unless it is supplemented by 
the social and political history of the period. 
You must know what life in the mediaeval castle, 
or in the monastery or church, was like in the 
Middle Ages in order to understand the nature 
of their work, their furniture, their pictures and 
statues, and the numerous articles of peace and 
war so beautifully decorated. You must realise 
that the mediaeval knight wore armour, and 
that his life, whatever its more peaceful joys 
and refinements, was out of doors rude and 
rough, in order to understand why he built his 
castle and not his palace or country house or 


September 11, 1914. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


villa; and, when you follow him over the 
drawbridge and under the portcullis, through 
the court and up the winding stone stairs into 
his hall, or his chamber, you must understand 
that the furniture upon which he is to seat 
himself and the cups and. tankards and vases 
which are to be placed on the oak table for his 
refection, that these were thus to serve a man 
weighted down by armour or heavily clad in 
boots and leather jerkin. That of itself will 
teach you a good deal of the essential spirit of 
his domestic art in the decorated implements 
which surround him and which he uses. If you 
turn from him to Versailles and the Trianon and 
have realised, even though only in outline, what 


the life of the “Grand Monarque” and his’ 
successors and their courts was like; if you. 


realise the artificial and the florid nature of that 
Dresden china existence, the rules of etiquette, 
the pomposity of the dances of the men in great 
periwigs, with richly embroidered coats and 
waistcoats, white stockings embroidered, and 
shoes with red heels, daintily pacing the gavotte 
or bourrée or minuette ; or of the women with 
powdered hair and beauty plasters, richly 
brocaded silks and laces and painted fans, you 
may understand every particle of decoration 
in this style. You must further ascend the 
great staircase through the anterooms crowded 
with courtiers into the great salon, with richly 
carved and twisted gilt woodwork and ormolu 
mirrors, constantly reflecting the hungry vanity 
of the tripping multitude, the highly polished 
floors—you will then understand how the fittings 
and furniture, and all the articles serving such 
a life, must differ essentially from the Gothic 
interior of the mailed knight and ‘the character 
and style of every article of their art-industry, 
from the miniature or porcelain or enamelled 
patchbox to the cane and sword and fan, the 
china service, the brocades and the gobelin tapes- 
tries, to the covering of the floors, and of the 
furniture designed by a Watteau, or a Boucher, 
or a Lancret, or a Fragonard, or a Pater—you 
will understand all this and begin to realise the 
meaning and the spirit of the smallest element 
of decoration which expresses such life as it 
represents that style. I have just mentioned a 
few of the great painters of the France of that 
period as having thus designed tapestries, as 
well as the furniture coverings and so many 
other articles of industrial art. Let me, there- 
fore, insist upon the fact that the designer of 
carpets, of laces, and of dress goods, and of all 
descriptions of jewellery and bric-a-brac—in 
short, of all our industrial art, even in factories— 
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cannot understand, and still less properly re- 
produce, the spirit of such design, unless he has . 
studied the most pronounced and purest ex- 
pression in what we have called pure art; 
unless he has prepared himself to appreciate the 
peculiar qualities of thése great painters and of 
the sculptors of the day. 

I shall now illustrate to you, by the slides 
‘which I am able to bring before you—owing to 
the kindness of the authorities of the Victoria 
and Albert Museum—what Imean by the organic 
and inseparable unity of style and the methods 
by which it is to be brought home to the student, 

I maintain that, instead of the perfunctory 
instruction in what has been called historic 
design, our art students who are to become 
industrial designers ought to be taught (sup- 
plemented by most adequate illustration) the 
history, not only of these designs in the various 
arts and crafts, not only of the wholeness of the 
art of each period and country, but of that art 
in its relation to the social and political life of 
each period. The teacher (or, for that, the 
text-book which deals with such subjects) ought 
to begin by a carefully prepared sketch of the 
political events of each period with which he is 
dealing. This sketch is to be further filled in 
with a well-composed reproduction of the social 
life of each period, copiously illustrated by 
reproductions of the buildings, exterior and 
interior, in which this life enacted itself, and 
then of the artistic life of these peoples, with 
touches—if only mere suggestions—of the 
poetry, drama, and music, but more especially 
with properly chosen specimens of the fine arts 
of the period; and then may follow, after this 
necessary introduction, the presentation of ‘any 
one department of art-industry with which the 
teacher or the student is specially concerned. 
But in every case, and always, the historical and 
organic unity of all these manifestations is to be 
insisted upon, so that the total result and the 
total impression which the student receives are 
living as regards the artistic style of each period. 
His study of the special manifestation of in- 
dustrial art, be it in textiles or in metalwork, 
or pottery, or furniture, can after that not be too 
minute and searching; but it will all fall into 
its proper living place in the life out of which the - 
style grew, and especially in the mind of the 
student himself. 

Finally, allow me to impress upon you the 
important fact that, not only will his specifically 
technical knowledge be more thorough and 
complete, not, only will his taste be-widened and 
refined by such a process of instruction, but— 
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a fact surely not to be despised—you will add 
to the general education of the student, in which 
at present he is so painfully wanting; you will 
have made him more a man of the world, the 
world in which he is to live and for whose wants 
and tastes he is to cater. And I doubt whether 
there be anybody who will gainsay me when I 
maintain that this is in itself a great advantage. 
There is one point left of the utmost im- 
portance in dealing with the commercial aspect 
of art which has occupied us during these three 
lectures—that is, the true nature, the origin 
and the effect of what is called Fashion upon 
This important subject requires 
close scrutiny and very patient and thorough 
study. I doubt even whether I could do justice 
to it in one whole lecture devoted to it; but I 
may here say that I believe that such a study 
would well.repay us in the interests of the 
promotion of that part of our national life, the 
advancement of which we all have at heart. 


THE LONDON TRADE SCHOOLS.* 


In order to place the subject of trade schools in 
its appropriate setting, it is necessary to know 
something of the London County Council’s elabo- 
rate scholarship scheme, consisting of junior, 
intermediate, and senior scholarships, which makes 
ample provision for the very clever child from the 
elementary school to the secondary school and the 
University or higher technical school. 

After thus making provision for the clever child, 
the problem of problems becomes: How can we 
prevent the boy and girl of normal intelligence 
from drifting into the ranks of unskilled labour 
on leaving the elementary school at the age of 
fourteen? In order to bridge over the serious gap 
between the ages of fourteen and seventeen, the 
trade school has come into existence, and is des- 
tined in the future to play a very important part 
in London education. It has been found that for 
the poor type of child it is, under present condi- 
tions, quite impossible to ensure two or three 
years’ continuous instruction after the age of four- 
teen unless some grant for maintenance is made 
which will recoup the parents for the loss they 
sustain by not letting their children enter unskilled 
employment. The trade school scholarship for 
boys generally consists of free education and a 
maintenance grant of £6 for the first year and £15 
for the second and third years. 

The establishment of the trade school is, more- 
over, largely due to the changed conditions of 
modern industry and the total disappearance in 
some, and the gradual disappearance in others, of 
the apprenticeship system in many of the London 


* Paper read by ©. W. Kimmins, M.A., D.Sc., Chief 
Inspector of Schools, London County Council, before the 
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industries. Most of the trade scholarships for boys 
are awarded in engineering, silversmithing and 
jewellery, book-production, furniture and cabinet- 
making, carriage-building, photo-engraving and 

, photo-process work, professional cookery, waiting, 
and woodcarving, and for the different branches 
of the building trades. In many other trades, such 
as tailoring and bakery and confectionery, definite 
trade instruction is given, but no scholarships are 
awarded for these subjects. The net cost, apart 
from loan charges, in a boys’ trade school is about 
£15 to £21 per head. 

The scholarships awarded to girls are for trade 
dressmaking, laundry work, upholstery, ladies’ 
tailoring, waistcoat-making, corset-making, mil- 
linery, designing and making of wholesale costumes, 
and photography. As a rule, trade scholarships for 
girls are for a period of two years, with a main- 

-tenance grant of £8 for the first year and £12 
for the second year, in addition to free education. 
The net cost in a trade school for girls is about £15 
per girl. 

In order to ensure that trade scholarships are 
given only to children of parents who are unable to 
maintain their children at school without assist- 
ance, no candidate is eligible whose parents or 
guardians are in receipt of an income which exceeds 
£160 a year from all sources. 

In many ways the trade school has a distinct 
advantage over the old system of apprenticeship :— 

(1) The supervision in a well-equipped trade 
school is generally of a much more efficient kind 
than even that of a well-ordered workshop. 

(2) Culture subjects are not neglected, and con- 
sequently the general education of the boys or girls 
is continued in a manner suitable to the trade for 
which they are preparing. 

(3) In the apprenticeship system there is a natural 
tendency for the apprentice to become attached to 
some special department of the work, to the serious 
neglect of others. 

(4) In following out a definite curriculum under 
a well-arranged time-table there is very little waste 
of time, and the balance of theoretical and practical 
work is properly maintained. 

(5) The work of a trade school is generally 
governed by a consultative committee of experts, 
who are to a large extent responsible for the educa- 
tion of the students being carried on under the best 
trade conditions. 

(6) The presence of trade experts with experience 
of teaching, who are always at hand in the trade 
school workshop, and able to solve any difficulties 
which may arise, means an enormous saving of 
time as compared with the case of the apprentice 
who has to await the convenience of the foreman 
for the solution of difficulties. 

A most important element in the- success of 
the trade’schools is the connection of the school 
with the trade by means of expert consultative 
committees. The most important of these are 
the consultative committees in (i) bookbinding, 
(ii) book-production, (iii) goldsmithing, silversmith- 
ing, and jewellery, (iv) tailoring, and (v) furnishing 
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trades. These committees are representative of 
the Masters’ Associations, of the Workmen’s Asso- 
ciations, and of the Council. Local consultative 
committees of experts have also been formed in the 
case of each trade in each of the girls’ schools. 

In addition to the full-time trade schools there 
are many polytechnics and technical schools in 
London working in conjunction with employers of 
labour in connection with the technical education 
of their employees. Moreover, apart from full and 
part-time day-work admirable provision is made in 
all parts of London for evening classes, in poly- 
technics and similar institutions, in connection with 
the various trades. The enthusiasm with which 
thousands of young artisans, after a long day’s 
work, will attend for theoretical and practical in- 
struction in the scientific principles of their trades 
under skilled craftsmen is one of the most pleasing 
features in London education. 


THE ARTIFICIAL REGULATION 
OF WAGES,* 


The original conception of the Australasian 
experiments in industrial regulation was the pre- 
vention of sweating by the legal enactment of 
minimum wages. To this has been added the 
statutory prohibition of strikes and lock-outs, and 
the consequent establishment of tribunals with 
power to substitute elaborate codes of working 
conditions, capable of legal enforcement, for 
voluntary contracts of employment. There are 
now sufficient data available to justify a critical 
analysis of this experiment. 

Industrial arbitration has been successful in 
removing from Australia the reproach of sweated 
industries, and in raising the standard of unskilled 
workers. It has proved that permanent concilia- 
tory machinery is of value in bringing disputing 
parties together and effecting earlier settlement of 
serious strikes, 

Constant open inquiry into the wages and 
working conditions of employees has been of great 
educational value, and has led to more sympa- 
thetic consideration by the general public of the 
wage-earners' agitation for a higher standard of 
comfort, and to a wider public interest in economic 
problems. 

It has failed to give the promised immunity 
from strikes and lock-outs, but has reduced the 
duration and intensity of serious industrial dis- 
turbances. By encouraging and facilitating the 
organisation of employees in many occupations 
which were not previously unionised it has in- 
creased the number of minor strikes. 

It has contributed to a decline in the standard 
of efficiency in two ways: first, by largely in- 
creasing the wages payable to unapprenticed 
juniors, thereby reducing the incentive to follow 


* Abstract of a paper read by G. S. Beeby, late Minister 
for Labour and Industry and Education in the State of New 
South Wales, before the Economic Section of the British 
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fixed trades; secondly, by—in exercise of its 
arbitral functions in settlement or prevention of 
strikes—prescribing high minima, which become 
“standards,” thereby removing the competitive 
incentive to inefficient workmen ‘to improve their 
earning capacity. This decline in efficiency is 
accompanied by a reduction of output. In many 
occupations, notwithstanding the increase of 
wages, the average output per employee has sub- 
stantially decreased. But this cannot be regarded 
as a result of artificial regulation of wages. It is 
clearly traceable to shortage of labour—the con- 
tinued increase in demand for workmen, without a 
corresponding increase in supply. 

Australia’s greatest period of material develop- 
ment and progress has synchronised with its 
industrial experiments. Employers as a class 
have, up to the present, generally been able to 
adjust increased labour cost without reducing 
profits. But we are approaching the breaking- 
point. The elaborate codes which the Arbitration 
Courts substitute for ordinary contracts of em- 
ployment, and the persistent increases in minimum 
wages, will shortly begin to encroach on profits, 
When this happens, and shrinkage of enterprise 
follows, a general reconsideration of the whole 
scheme of industrial regulation is inevitable. 

Before long I believe we shall sift the good results 
from the bad, and out of the whole system will 
retain the living wage, the maximum hours of 
employment, and a revised scheme of apprentice- 
ship. We shall draw a line below which there will 
be no competition for employment, but above 
which the ordinary economic forces will again 
come into play. 

The elaborate machinery now existing will give 
way to a Board of Trade, which will each two or 
three years prescribe a general living wage. The 
attempts to penalise strikes and lock-outs will give 
way to simple conciliation machinery, under which 
every threatened industrial upheaval will be openly 
inquired into, and the parties encouraged and 
assisted to settle their differences voluntarily. 

The worker will before long realise that we have 
reached the limit of artificial regulation of wages, 
and that his energy in the future will be better 
directed to increasing the purchasing power of his 
sovereign, rather than to adding another sovereign 
to his weekly wage. 


THE SHEEP AND WOOL INDUSTRY 
OF AFGHANISTAN. 


A very curious variety of fat-tailed sheep is 
noticeable in Afghanistan. It is characterised by 
the immense weight and size of its tail, caused 
by development of masses of fat. These sheep 
furnish the principal meat diet of the inhabitants, 
and the grease of the tail is a substitute for butter. 
The wool and skins not only provide material for 
warm apparel, but also furnish the country’s main 
article of export. The raw wool sent by the 
Baluchistan route during the fiscal year 1912-13 
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amounted in value to £302,000, and skins of sheep 
as well as of goats and other small animals during 
the same period amounted to £1,400. The raw 
wool sent by the Khyber Pass route into the 
North-West Frontier Province of India amounted 
during 1910-11, the last year for which statistics 
are available, to £11,000, and of manufactured 
woollen piece goods to £2,300, and skins of sheep, 
goats, and small animals to £11,000. The wool 
finds its final market at Karachi, in the Sind 
Province of India, which is the most natural 
entrepôt for the general foreign trade of both 
Afghanistan and Baluchistan. 

The Afghanistan wool is of good quality, except 
that the indiscriminate intermixing of black and 
white sheep and the wool of different grades of 
length and colour tend very much to lower the 
value. On account of its good quality of wool, 
the Afghanistan sheep is occasionally crossed with 
Indian sheep, and the wool of these half-breeds 
appears to be also of fine quality and long. It 
has not, however, been found advantageous to 
introduce these Afghanistan sheep into India 
generally, as they seem especially subject to 
diseases which spread to other flocks. The 
American Consul on special commercial service 
in India says that large numbers of them, how- 
ever, are to be found in Northern Baluchistan, 
and also in the vicinity of Peshawar, in the North- 
West Frontier Province. It has been stated that 
one leading flockowner had tried the experiment 
of introducing some merino sheep from Australia 
for cross-breeding with these fat-tailed sheep, but 
it was found that the two different kinds of sheep 
were apparently afraid of each other and would 
not mix. 

The fat in the tail is one of the most valuable 
portions of the animal, and is used largely as a 
grease substitute for ghee, or clarified butter, as 
used in India. It-is because of the widespread 
local use of this sheep grease that Afghanistan is 
enabled to save most of the ghee it produces for 
forwarding to India. The kidney fat of every 
sheep or goat slaughtered in Afghanistan is a 
Government perquisite, and is sent to the Ameer’s 
soap manufactory, where it is made after the most 
economical principles into a kind of coarse soap. 
The manufacture of sheepskin coats is one of the 
most important industries of Afghanistan. Of late 
years the trade has greatly increased, owing to the 
demands for this article in India. 

The leather is prepared and is made up in 
Kandahar and Kabul on a very large scale, giving 
occupation to many hundreds of families. The 
dried unshorn skeepskin is immersed in running 
water until it is soft and pliant, while at the same 
time the wool is thoroughly washed with soap. 
After this the fleece is combed and the skin 
stretched on a board, when the inside surface 
is smeared with a thin paste, composed of equal 
parts of fine wheaten and rice flour, to which is 
added a small proportion of finely powdered salt. 
This dressing is renewed daily for five or six days, 
throughout which time the pelt is exposed to the 
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sun. Before the conclusion of this process the 
skin is again cleansed, washed, and dried, after 
which all superfluous growths are removed. The 
surface is then treated with a tanning mixture 
made of dried pomegranate skins, powdered alum, 
red ochre, and sweet oil. After some days, when 
the requisite suppleness has been gained, this 
preparation is scraped off. 

In the western districts a mixture of alum and 
white clay is used in preference to the pomegranate 
skins. In such cases the sheepskins when cured 
are white and somewhat coarser to the touch than 
those prepared with pomegranate skins. In the 
Kabul process the pomegranate skin is used most 
freely. Before the tanning is completed the sheep- 
skins are handed over to tailors, who reduce 
them to strips of two feet long by four or five 
inches wide, from which they make three varieties 
of coats. One class comprises small coats with 
short sleeves, and requires only two or three skins; 
another description reaches to the knees, and is 
furnished with full sleeves fitting close to the arm. 
This takes five or six pelts. A third pattern forms 
a large loose clodk of capacious dimensions, ex- 
tending from head to heel and furnished with long 
sleeves, very wide above the elbow and very narrow 
below it; it also projects several inches beyond the 
tips of the fingers. These require ten or twelve 
skins. Usually the edges and sleeves of the coats 
are embroidered with yellow silk. The completed 
articles cost from one shilling and sixpence to 
seventy shillings, according to size and finish. 
The woolly side is worn next the body, except in 
exposure fo rain, when it is reversed. The full- 
length dress is a very cumbrous affair, and is 
usually worn onlyin the house; it serves alike for 
bed, bedding, or as a cloak. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Wars of the Past.—It is evident that wars have 
exerted a controlling influence over the develop- 
ment of British textile industry in the past. War 
sent the Dutch and Walloon immigrants to 
improve our simple manufactures in the sixteenth 
century, and the Huguenots, who were the effective 
founders of the British silk industry, in the seven- 
teenth century. War, with all its accompanying 
prohibitions upon trading with the enemy, guided 
our industries in the eighteenth century, and the 
fighting in the early nineteenth certainly had its 
own influence in making England the workshop 
of the world. If no great results are traceable to 
the Crimean War, there is at all events no doubt 
about those of the Franco-Prussian. How much 
the South African War had to do with the marked 
expansion of trading that has occurred since that 
event cannot definitely be stated. Even without 
reckoning in the American Civil War and the 
horrors of the cotton famine, the fundamental 
importance of war as a factor governing industry 
immediately appears. If the expansion of our 
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industry is a product of peace, the direction and 
the nature of its expansion have at least been 
modified by its opposite. 


The Founding of New Industries.—History may 
be depended upon to repeat itself in this particular. 
Meantime it is observable that in none of the 
discussions about the probable effects of war does 
anyone appear to have reckoned with the possi- 
bility of a new influx of textile machinery from 
the Continent. According to expert military 
opinion the war is to be a long one, a fact which 
implies a protracted interference with manu- 
facturing operations in Europe. In view of that 
probability, and of the advantage of this country 
as a centre for carrying on industrial work, the 
question of the advisability of removing manu- 
facturing plant from the Continent to England can 
hardly be ignored. On general grounds there is 
much to be said in favour of this course, and 
there are some particular grounds which seem 
to make that step more desirable. It should be 
understood that textile production is specialised, 
that in large measure mills, say in Belgium or 
France, produce goods not exactly like any that 
are made here, and employ machinery of a type 
permitting the manufacture of those goods. There 
is a market here for various products which the 
existing English mills are not equipped to supply, 
and with these facts Continental manufacturers 
are well acquainted. It would be strange if the 
idea of transferring a part of their machinery to 
this country had not occurred to some of them, 
but it cannot be reported that any active steps of 
the kind are known. The course is not without 
precedent either in modern or in ancient times, 
and it may appear a little remarkable that people 
who are quick to form anticipations from so com- 
paratively small a cause as a new tariff or a new 
Patents Act should overlook the compelling nature 
of the inducement offered by a general Kuropean 
war, 


Continental Specialities —The inducement may 
be said to become more considerable the more 
closely that it is examined, although allowance 
has to be made for differences in rates of wages. 
These Continental specialities are not all irreplace- 
able. Common experience shows that under the 
pressure of price or public fancy certain of them 
play Box and Cox with English goods. Granting 
that they could be supplied from the Continent, 
and that distributors could rely upon regular 
deliveries, they would be maintained in sale. 
When doubt enters as to the ability to deliver 
the distributor throws out the Continental sample 
and instals an alternative. The goods lose their 
place, and even though it were physically possible 
to manufacture them their maker is denied 
the chance. He suffers from “bad trade”; as, 

for instance, when the same disqualification is 
- caused by a minor mischance like a strike. The 
case stated applies solely to specialities of a distinct 
character, but these are important in the French 
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and Belgian industries. To name merely a few, 
mention may be made of the fancy cotton dress 
cloths on which the French bestow so much taste, 
French worsted yarns, and all-wool dress cloths. 
It is more certain that the manufacture of these 
could be conducted with success in England than 
that the Lyons silk trade could be carried on here. 
The Belgians have an aptitude for wool-scouring 
and carbonising that they could, perhaps, exercise 
more profitably in Yorkshire than in Verviers, and 
they would undoubtedly find work in Yorkshire 
for the short carding engines upon which their 
fine woollen yarns are produced, should they 
choose to transfer machines to England. 


Duplicating Foreign Goods.—The implicit theory 
in much of the current writing upon the capture of 
German and Austrian trade is that always must 
supply accommodate itself to demand. According 
to these engaging theorists, British manufacturers 
owe it as a patriotic duty to pay more respect to 
dead competition than ever they did to the live 
efforts of their rivals. They are, in short, to pay 
deference to a multitude of small preferences 
which were only called into being by the wealth 
of choice in the market, despite that the liberty 
of choice does not now exist. Manufacturers in 
general have not the unfettered mobility of action 
that would allow them to go to any lengths to do 
all that their competitors ever did. The sur- 
rounding circumstances of finance are not those 
that encourage them to unrestricted capital outlay, 
and the inquiring speedily find that English textile 
manufacturers are more concerned to employ their 
existing plant than to put down the machines 
which would enable them to duplicate German- 
made goods. They aspire, in the first place, to 
benefit from demand for their own articles, such 
as may be expected to come when it is realised 
that English goods will have to be bought. This 
attitude can be held too stiffly, and failure to 
follow up an advantage that presents itself now 
may be regretted in bitterness hereafter. Charges 
of excessive conservatism are heard in some plenty 
already, and they are not all brought with a full 
understanding of the difficulties of a man who 
finds himself with an elaborate and temporarily 
useless plant upon his hands. The fact that the 
British manufacturer does not lay himself out to 
deal with Continental specialities at least cannot dis- 
courage the importation of second-hand machines. 
Of what has been done by English manufacturers 
to meet exceptional demands half-way less is 
publicly heard, but in some directions the progress 
has been substantial and can be expected to bear 
fruit. 


High Prices.—Atter one month of war the broad 
situation of textile industry is one of tenderness, 
and not solely because of unpaid debts, high 
freights, expensive war insurance and cable charges. 
Uncertainty has been reduced on the whole, panic 
has cooled, and arrangements have been made to 
take in goods that were incontinently cancelled. 
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Markets, however, have not yet found their level. 
Especially is the market in raw cotton in a 
precarious case. In the United States cotton 
stands at 4:12d. per lb., and in Liverpool, by the 
order of the Liverpool Cotton Association, its price 
was until a day or two ago 6°20d. per lb. The 
adjustment of prices to the level of actuality is 
being delayed apparently until the bulk of the 
paper commitments in the market have been 
liquidated. The prices of yarns and of piece goods 
hinge upon the price of cotton and, after allowing 
for a rise in America upon the resumption of 
purchasing for English account, it is clear that the 
trade has to meet a trying shock. The wool market 
is free of such complications as arise out of paper 
dealings, and in that direction the effect of war 
has been almost incredibly slight. Strong wools 
suitable for army clothing have risen in response 
to the demand, actual and potential, for khaki and 
hosiery. Fine wools, which were at famine prices 
before the outbreak of war, have fallen a little, 
whereas at another time of year they might have 
fallen 50 per cent. without belying anticipation. 
Great interest centres in the auction sales of wool 
which are to take place in London on October 6th. 
The last has not yet been heard of the results upon 
prices. 


Mourning Wear.—There is of course a trade 
interest even in the trappings and the suits of woe, 
and some pleas have been put in against the 
proposal to dispense with conventional mourning 
attire. There are doubtless good arguments upon 
both sides. What is entirely certain is that the 
broad effect of war upon fashion in colours can no 
more be avoided than the assurance of a brilliant 
summer. Bright hues fall sympathetically out of 
favour, sombre shades and black come in, and the 
utmost resolution of private persons to dispense 
with formal mourning clothes will not debar 
traders from making something very like mourning 
cloth the universal wear. The major interest of 
those who supply cloths with any pretension of 
fashion lies in change, and it does not seem that 
anything that can happen now can obstruct a 
universal demand for clothes and trimmings of a 
funereal cast. 


GENERAL NOTES. 


Tue Foop or tHE Morm.— A short but 
interesting article under this heading appears in 
the August number of the Journal of the Board of 
Agriculture. From this it would seem that the 
mole is a better friend to the farmer than has been 
generally supposed, and he deserves a better fate 
than has hitherto been meted out to him. The 
work—an investigation into the nature of the food 
of the common mole (Talpa Huropea)—was carried 
out in the Zoological Department of the University 
College of North Wales, at the suggestion of 
Professor R. G. White, and although it only 
extended over two months (December 5th, 1918, 
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to February 5th, 1914) it goes far to prove the 
economic importance of the mole, both as a 
destroyer of insect pests, and also as an agent in 
aerating the ground. The method adopted by the 
investigators was to examine the contents of the 
stomachs of a large number of moles. 92 per cent. 
contained earth worms, 87 per cent. “leather 
jackets,” 50 per cent. centipedes, and 41 per cent. 
wireworms. Minute grubs, cocoons, ants, tiny 
beetles were also found in considerable quantities, 
and the investigators are of opinion that where 
vegetable matter was discovered it had only been 
accidentally ingested along with the animal food. 


Farm PRODUCE FOR THE ARMY.—The military 
authorities are purchasing large quantities of farm 
and market garden produce for the use of H.M. 
troops’ throughout the country. For the purpose 
of facilitating supply and of preventing, as far as 
possible, a scarcity of produce arising in one 
district while there is a surplus in another, farmers 
are urged to assist the War Office by stating the 
quantity of produce they have to sell at fair market 
price. Forms for the purpose can be obtained 
either from any post office, or direct from the 
Board of Agriculture and Fisheries, 3, St. James’s 
Square, London, S.W. 


CULTIVATION OF KAPOK IN THE PHILIPPINES.— 
The growing of kapok, or tree cotton, is a rapidly 
expanding industry in the Philippine Islands, 
The great demand for this product for upholstering 
purposes has created an unusual interest in the 
industry, and many plantations are now being 
devoted to the tree. Kapok has been produced 
for some years in Java, Sumatra, and to a small 
extent in India. It has also been grown for a 
number of years in the Philippine Islands, and used 
principally in local manufacture. Recently, how- 
ever, a considerable amount of kapok has been 
exported to manufacturing centres for experiment. 
It has been found to be exceedingly serviceable in 
making mattresses and pillows, and in automo- 
bile and carriage upholstering, and it has been 
pronounced by many as more serviceable than 
cork in the manufacture of life-belts. In the 
Philippine Islands the tree will bear pods of 
kapok two or three years after planting. If grown 
from cuttings, some pods will be produced in two 
years; if grown from seed and transplanted, it 
requires three years for the production of pods. 
The tree grows as large as the ordinary forest tree, 
and will live and produce kapok, or tree cotton, 
almost indefinitely. Some trees are known in the 
islands to have been producing kapok when 
octogenarian residents were children. The kapok 
tree thrives well in the most rocky or sandy soil. 
Trees are said to produce from 3 to 9 Ibs, of 
kapok each. 


SHIPPING AND ENGINEERING EXHIBITION.—The 
proposed Shipping, Enginesring-and Machinery 
Exhibition, which was to have been held at 
Olympia, London, from September 25th to October 
17th, 1914, has been postponed to next year. 
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NOTICE. 


EXAMINATIONS. 

The programme of the Society’s examinations 
for the coming year is now ready, and copies 
are being sent to the examination centres 
throughout the United Kingdom. (These now 
number nearly 500.) 

The programme contains the regulations, 
time-table, syllabuses for all subjects, the papers 
set in 1914, together with the examiners’ 
reports on the work done, and a summary of 
the results. 

Copies may be obtained on application to the 
Secretary, price 4d., post free 6d. 

The examinations are arranged under the 
following stages: Stage I. — Elementary ; 
Stage II.— Intermediate; Stage IIT.—Advanced. 

In 1915 two examinations will be held in all 
three Stages. The first will commence on 
March 22nd and the second on May 10th, each 
extending over eight days. - 


The following additions to and alterations . 


in the subjects of examination have been 
made :— 

Accounting and Banking will form two 
separate subjects. 

Company Law will be treated as a separate 
subject instead of being included in Commercial 
Law. 

Commercial History will be separated from 
Commercial Geography, and will form a 
separate subject. The title Commercial Geo- 
graphy will be changed to Economic Geography. 

Economics will be divided into two subjects, 
viz., Economic History and Economic Theory. 

The other subjects include :—Book-keeping, 
Shorthand, Typewriting, Précis-writing, Arith- 
metic, Business Training, Handwriting, English, 
French, German, Spanish, Italian, Portuguese, 
and other Modern Languages. 

The examinations in Practice of Music have 
been discontinued. 


In the Advanced and Intermediate Stages 
First and Second - class Certificates will be 
granted in each subject. 

In the Elementary Stage certificates will be 
given in each of the subjects enumerated. 
These will be of one class only. 

Certificates of proficiency will be granted in 
each stage to candidates who pass in certain 
specified subjects during a given period. 

In Rudiments of Music Higher and Elementary 
Certificates will be given ; in Harmony Higher, 
Intermediate, and Elementary Certificates. 

A fee of 2s. 6d. will be required by the 
Society from each candidate in each subject 
in the Advanced and Intermediate Stages, and 
in the Elementary Stage a fee of 2s. for one 
subject, and 1s. for each additional subject 
taken up by the same candidate. The fees 
for Harmony and Rudiments of Music are the 
same as for Stages II. and III. 

Medals and Prizes are offered in each subject 
in Stages II. and III. Full particulars will be 
found in the programme. 

Viva Voce Examinations are also held in 
French, German, Spanish, Portuguese, and 
Italian. For information as to these examina- 
tions reference should be made to the pro- 
gramme. 


THE FUTURE OF MINING 
IN CHINA. 


By Kimto NIsHIzAWA,. 


The Chinese Cabinet has changed four times 
since Mr. Yuan Shi-Kai became the provisional 
President three years ago. These steps have 
been taken in the hope of reforming adminis- 
tration and improving foreign relations, while 
Special attention has been paid to putting the 
finances of the country on a sound basis, In 
spite of all, however, the expected results have 
not only not been attained, but things are in a 
bad way, and bandits are still abroad as of 
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yore in the different parts of the interior, 
~ especially the White Wolf outlaws, who threaten 
serious mischief not easily to be suppressed. 
Besides, the provincial governments are all hard 
pressed for money, and instead of sending their 
dues to the central government, many of them 
are asking aids from it. The foreign loans that 
China has contracted within the last three years 
run up in all to 800,000,000 or 900,000,000 
taels. For all that, the Government seems 
inclined to borrow more. These loans, which 
are mainly guaranteed by the salt tax, con- 
stitute what are called the “ political loans.’’ 
Apart from these, the country has contracted 
a great many “business loans,” which are 
guaranteed by railways or mines. This has led 
the foreign Powers to demand railway and 
mining concessions in the regions in which they 
hold special interests. 

China abounds in mines, but most of them 
have not yet been even surveyed, and no 
reliable information exists as to the quantity 
and quality of their deposits. However, as fay 
-as I have examined them myself, I have found 
not a few of which it may be proved that they 
possess stupendous ore veins well in keeping 
with the vastness of the continental mountains 
and plains. Especially is this noticeable of 
coal, iron, antimony, and lime, which are found 
in enormous quantities. The country is also 
rich in other minerals and mine products. 
Generally speaking, however, it is not yet opened 
up, and the natives have peculiar superstitions 
against operating mines which not infrequently 
lead to disturbances. By far the vast majority 
of them believe that digging into the earth 
would anger the gods of heaven and earth, who 
would bring calamities on the local inhabitants. 
Consequently, surveying and drawing maps 
generally invite popular anger. Especially 
where mines are found in places where they 
bury their dead they consider it a great insult 
to their ancestors, and as serious an offence to 
the gods to have the locality trampled under 
foot and pried into by foreigners. There are 
many instances in which foreigners have lost their 
lives in such circumstances. For the last ten 
years, however, the number of Chinese young 
men coming home after being educated abroad 
in different branches of science has greatly 
increased, and it is evident that the new know 
ledge they have brought back with them is 
rapidly awakening the people from their long 
sleep and dispelling their superstitions. In 
consequence mining has come to be appreciated 
as a profitable industry, and there is quite a 
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rush now for treasures underground among 
people with small capital. As for those who 
work mines on large scales with large capital 
and according to up-to-date methods, their 
number is few and far between, owing, it may 
be said, to inexperience that breeds fears of 
failure, as well as to the general lack of funds, 
which in its turn impedes the development of 
co-operative spirit. There can be no doubt, 
therefore, that when time ripens for pooling of 
capital with means for ensuring the safety of 
joint enterprises, and with the advancement of 
scientific knowledge, China will suddenly emerge 
as a great mining country. 

Along with the mining industry there will 
come a rapid progress in railway business. The 
two are like the wheels of a carriage: no mining 
industry can attain any degree of development 
without the help of railways. When a network 
of railways is laid in China, the mining industry 
will also attain great prosperity. The- Powers’ 
railway concession policy will superinduce a 
great awakening in all lines of industry in 
China; but the greatest fruit of all will be the 
development of mining operations; for be it 
noted that Central China possesses a great 
waterway in the form of the Yangtze-kiang, 
which is navigable by large vessels, and it is 
in that region that China has seen comparative 
progress in mining work, which is still being 
carried on very actively. Thus the rise or fall 
of mining industry must needs depend on com- 
munication facilities. 


Two GREAT PROBLEMS OF THE HOUR. 


Of the railway and mining loans in China, 
not a few have of late become subjects of public 
attention. To name two, we have the American 
loan for the Shensi oil field, and also the 
Japanese loan in connection with the Hang-Ye- 
Ping mines. They have both attracted a good 
deal of international’ attention, occasioning 
numberless comments and criticisms in news- 
papers and magazines. A feature of the Shensi 
oil concession is that a Chino-American partner- 
ship is to operate all the oil fields throughout 
China. The capital of the company is put at 
$100,000,000, of which 55 per cent. is to be 
borne by the Standard Oil of America, and 45 
per cent. by the Chinese Government. That is 
not all. Of her share of 45 per cent., China 
gets 374 per cent. in consideration of conceding 
the grants to the company. That is to say, 
the actual outlay China makes will be only 
74% per cent. of the total capital, and, further- 
more, the concession will not be confined to the 
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oil field in Yuanchang Hsien, but it grants to 
ihe company the exclusive right to handle all 
petroleum throughout China. As for the 
Hang-Ye-Ping contract, it is only a slight 
affair by the side of the American oil con- 
cession, and it is almost out of place to talk 
of the two under one and the same category. 
The amount which the Yokohama Specie Bank 
of Japan has loaned to the Hang-Ye-Ping 
Company is only 15,000,000 yen,* of which 
6,000,000 yen is to be put to the service of 
paying back the company’s debts bearing high 
interest, while the remaining 9,000,000 yen is 
to go to the funds for expanding its business. 
The Hang-Ye-Ping Company conducts three 
lines of business, namely, the Tayeh iron mine, 
Hanyang iron foundry, and Pinghsiang coal mine. 
During the last sixteen years the company’s busi- 
ness has become inseparably interwoven in many 
ways with Japanese interests, and the loan last 
contracted was really concluded in 1910, while 
its terms cover no special concession. The 
arrangement merely provides a way whereby 
certain ironworks of the two countries may 
co-operate, each filling the wants of the other. 
The journalistic reports and comments, making 
the loan appear to be something of extra- 
ordinary significance, are only exaggerations 
drawn largely from imagination and mere 
suspicions, for which the ignorance of the past 
and present relations of the parties concerned 
alone is responsible. The Tayeh iron mine, the 
Hanyang ironworks, and the Pinghsiang colliery 
are all concerns conducted by the Chinese. 
The only interest Japan has in them is that 
she gets supplies of pig-iron or ores from them, 
for which she advances some funds. The 
prices that Japan pays for pig-iron and ores 
are all fixed from time to time in accordance 
with market quotations in London. The rate 
of interest she charges onthe loan is the lowest 
in the Far East. For instance, the actual cost 
per ton of Tayeh iron ore, including the digging 
expense at the mine, the freightage over the 
Tayeh Railway, the expense of loading on trans. 
port vessels, and interest on the capital, does 
not exceed 90 sen. Yet the Japanese Govern- 
ment is paying 3 yen gold per ton for the same, 
thus allowing the company a profit margin of 
2 yen or more per ton. Moreover, Japan had 
at one time to pay 4 yen 20 sen per ton for the 
transportation of the ores from Tayeh to Moji. 
If one adds to this the export duty and the land- 
ing charges, the price that Japan pays per ton is 
not very different from that of iron ore ruling 


* The yen = 2s. 04d. It contains 100 sen. 
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at Bilbao, which is 25s. per ton. Compared 
with England, Japan’s iron foundry business is 
still in an infant stage, and even if she pays less 
for her ores than England does, she cannot 
produce pig-iron at a less cost than England. 
The iron mine and colliery which the Hang-Ye- 
Ping Company owns are exceedingly rich in 
deposits, so much so that they may be worked 
for several hundred years, and the 200,000 to 
300,000 tons that Japan buys from them would 
in no way interfere with the foundry business in 
China. On the contrary, the company derives 
considerable profit from the sale of ores to 
Japan, and the arrangement is fully in con. 
sonance with the spirit of community of interest 
that exists between the two Far Eastern 
countries. 

The American oil concession is altogether of 
a different character. The Chino-American 
partners are to have the sole control over the 
entire oil fields throughout China, and the other 
Powers are to be denied equality of opportunity 
in the industry. Worse still, they are con- 
fronted by a menace to encroach upon their 
established sphere of influence, and thus the 
concession is not a localised question like the 
Hang-Ye-Ping affair. In spite of this, ex- 
Premier Hsiung-Hsi-Ling has in his grasp the 
sole control of the entire oil interests in China, 
and is zealously pushing the Chino-American 
concern towards realisation. 

Hunan, Hupeh, Kiangsi, Shensi, and Shansi 
Provinces have recently sent up their delegates 
to Peking to demand the rescission of the 
American and the Japanese loan contracts in 
question. They fought strongly for the “re- 
covery of interests’’; but somehow they have 
now dropped their opposition to the oil conces. 
sion and the Hang- Ye-Ping question alone remains 
to be discussed. But even to the latter, it 
would appear that opposition is dying out owing 
to the appointment of Tang Hua-Lun, the soul 
and brain of the delegation, as the Minister of 
Education of the new Cabinet, and also to the 
circumstance that the really harmless nature of 
the Hang-Ye-Ping arrangement has of late 
become generally known. For the truth is that 
the Yokohama Specie Bank loan goes to cover 
the expenses of constructing a new smelting 
furnace, and when the latter is completed pig- 
iron from it will first be sold to meet the domestic 
needs of China, and if there should be any supply 
left over, it may go to foreign buyers including 
Japan. Japan in no way intends to monopolise 
the output. I shall be only too pleased to 
furnish further information on the subject, 
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if it is needed by any persons belonging to the 
allied countries who are especially interested 
in China. 


Mrininc REGULATIONS OF CHINA. 


The Chinese Government promulgated on 
March lith its mining regulations, consisting of 
111 articles, and on March 31st the rules for 
the operation of the mining regulations, com- 
prising 85 clauses. The two sets of laws 
are in the main based on the similar laws of 
Japan, except that the Chinese would appear to 
be far stricter than their Japanese models in 
regard to the mining district and the main 
products taxes. 

Any foreigner may engage in the mining 
industry in China jointly with Chinese people. 
This is provided for in art. 4 of the new regula- 
tions. At the same time, however, it is expressly 
stated that the foreigner’s share of capital must 
not exceed one-half of the total. It seems 
evident that this limitation is provided in order 
that the foreigner’s interests may not dominate 
those of the Chinese. But one may doubt the 
efficiency of the provision ; for in the event of 
a foreigner being openly permitted to engage 
in the industry jointly with the Chinese, it 
is quite possible that the shares held by the 
latter may in reality represent also foreign 
capital. 

Take, for instance, that Chino-American 
partnership holding the oil concession in Shensi. 
As already mentioned, the Standard Oil holds 
55 percent. of its shares, which factin itself violates 
the new regulations. Not only that, but the 
real amount of China’s investment is only 
7% per cent., the remaining 37} per cent. being 
purely an American gift, while as a matter of 
fact China may make use of American capital 
without any limit. Thus the American share 
of investment may amount to 624 per cent. If, 
therefore, the new regulations are to be put 
strictly in operation, the first thing necessary 
will be to revise the Chino-American partnership 
contract. Otherwise the rest of the Powers, 
who will naturally demand equal treatment, 
will not acquiesce in the one-half capital pro- 
vision. In short, it is by a mere accident that 
the new mining regulations have furnished a 
great obstacle to the carrying out of the Chino- 
American contract, and it will be worth watching 
to see how the Chinese Government explain 
away the matter. Already the law has evoked 
opposition from a section of foreigners, who 
think that their interests are jeopardised and 
demand its amendment. Will the Chinese 
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Government go the length of taking out the 
clause restricting the amount of foreign capital 
in a joint enterprise? Or will it smooth 
over the matter by altering the ratio of 
capital between the Chinese and foreign 
partners ? That remains to be seen. In any 
case, I would advise the Chinese Government 
and people to go ahead with developing mines 
by freely making use of foreign funds. 

The new regulations classify the mine products 
into three heads, namely, minerals, coals and 
other ores, which include everything from 
precious stones to rocks and stones for building 
purposes. But neither salt nor petroleum oil is 
included in the classification, the reason being 
probably that they are monopolised by the 
Government and the people are not allowed 
to manufacture or bore for them. Salt is the 
most important and indispensable source of 
revenue for the Chinese Government, which with 
more improvement effected in its manufacture, 
and with further reform in the method of making 
levy on it, will easily bring a great deal more 
to the national coffers. The Powers are well 
advised, therefore, to make salt a guarantee 
for their loans. The Government contemplates 
establishing salt offices in different parts of the 
country, with foreign advisers attached to each. 
The plan may provoke popular resentment for 
a time, but I believe that it will prove a sound 
one in making the right start for the financial 
reform of China. As for mineral oil, it may 
make a new source of revenue to the Government, 
but it is difficult to see why an exclusive contract 
should have been concluded for developing the 
industry. I doubt very much whether the 
arrangement will prove fruitful of such good 
results as are expected from the salt policy. 

The regulations have fixed 1 chang (about 
12 English feet) as a unit for measuring the 
surface area of mining districts, 60 square chang 
making 1 mo, and 540 mo 1 square li. 

Each coal district is to be in size not less 
than 270 mo and not more than 10 square li. 
Other mining districts are to be not less than 
50 mo and not more than 5 square li each. 

These limitations are too small, being at 
variance with what obtain in noted mines in 
China, and will have to be altered. The Chinese 
Government intend in the future to interfere 
freely with regard to employing miners and 
mine coolies. The regulations limit working 
hours for women and young boys, and contain 
provisions for cases of death and illness. These 
features merit commendation; but conditions 
are different in China from those in advanced 
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countries, and it is problematical whether these 
provisions will be observed in practice. 

The mining taxation is divided into mining 
district taxes and mine-produce taxes. The 
mining district tax is fixed at 30 sen per mo a 
year for the first group ores, and 15 sen per mo 
a year for the second group minerals. 

The mine-produce tax is fixed at fifteen- 
thousandths of the gross value of the first group 
ores, such value being the average market price 
at the place of production; ten-thousandths 
similarly for the second group ores; and no 
charge for the third group products. 

It goes without saying that the mining dis- 
tricts have to bear ordinary land tax over and 
above those already mentioned. If applied to 
mines in operation, these taxes will at once 
increase their burden a dozen times or more, 
and many mine-owners may become bankrupt, 
or at least have to suspend their work for a time 
on the taxes becoming operative. The rates of 
taxation are so heavy that their like is found 
in no other country. The collieries and iron 
mines are comparatively in’ an advanced state 
in China. As their outputs belong to Group 1, 
they will suffer heavily when the regulations 
come into force. It is highly problematical 
whether their owners will readily acquiesce. 
On the contrary, it is probable that the law will 
provoke much opposition, and furnish a cause 
for the people to become alienated from the 
Government. In these circumstances the 
Chinese Government should amend the regula- 
tions by taking into consideration the rates of 
mining taxes in other countries. Otherwise it 
will prove futile to endeavour to bring in foreign 
capital with which to develop China’s mining 
industry as an international enterprise. 

The new regulations came into force on the 
day of their promulgation—namely, March 11th 
of this year. The mines in operation at the 
time are allowed a grace of six months—that is 
to say, they will be charged the former rate of 
taxes until September llth, and the new rate 
after that date. It is provided, however, that 
the concerns that carry on their work by intro- 
ducing- foreign loans, their ‘contract antedating 
the regulations, will be allowed to be governed 
by the old law. It is assumable that this proviso 
has been inserted in order to protect the 
American oil contract. 


Cuina’s MINING ADMINISTRATION. 


The Chinese Government has established the 
mining superintendence offices in several places 
of importance with the object of effecting reforms 
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and giving new impetus to the mining industry. 
There are eight such offices, the entire country 
being divided into eight mining divisions. The 
first division covers Chilih Jehol, Shantung, 
Shansi, and Honan provinces; the second the 
provinces of Mukden, Kirin, and Amur; the 
third those of Anhui, Kiangsu, and Chekiang ; 
the fourth those of Hupeh, Hunan, and Kiangsi ; 
the fifth those of Shensi, Kansu, and Sinkiang ; 
the sixth those of Kwantung, Kwansi and 
Fukien; the seventh those of Yunnan and 
Kwaichow; and the eighth the province of 
Szechuan. 

The first division is very extensive in area and 
is exceedingly rich in minerals. Here the number 
of people applying for opening mines is increas- 
ing, this being a new phenomenon since the 
late revolution, and one that promises well for 
great development of the industry in the future. 
Within this division are found the famous 
Peking-Hankow, the Tientsin-Pukou, the Peking- 
Kalgan, the Pien-Lo, and the Cheng-Ta railways, 
offering great facilities for the transportation of 
mining outputs, besides furnishing opportunities 
to carry out thorough investigations into mining 
products along their lines. There are, for 
instance, collieries in Kailuan Yihsien, which 
are all very promising. : 

The second division abounds in gold and coal 
mines. Of the former, the mines that boast of 
their output both in quantity and quality are 
Moho, Kuulumaho, Heiho, and Tuluho. These 
mines are all situated between Kirin and the 
Amur River. As for collieries, the Fushun and 
Pienchihu coal mines are found in the Mukden 
district. Besides these gold and coal mines, the 
region is supplied with promising iron deposits. 

The region is traversed by the Kirin-Chang- 
chun, the Chinese-Eastern, the South Manchuria, 
and Peking-Mukden railways, all offering great 
carrying facilities. 

In the third division, Anhui Province is the 
richest in minerals, principally coals and iron, 
as is well known. Nor are the other provinces 
less favoured with these natural resources. 
They are traversed by the Shanghai-Nanking, 
the Hangchow-Ningpo, and the Tientsin-Pukow 
railways, that offer great facilities for mining 
investigation and transportation. Of the local 
mines the best known are the Likou iron moun- 
tain and the Tungkuanshan iron mine. 

In the fourth division are found the famous 
Tayeh iron mine in Hupeh, and the Pinghsiang 
colliery in Kiangsi. The antimony mine in 
Hunan is also well known. There are also other 
deposits to be found in great abundance in this - 
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division, and the number of mining applicants 
within it alone since the revolution is now 
counted by the thousand. The division is not 
yet, however, well supplied with railway facili- 
ties, as it possesses only the Pinghsiang. 
Changsha, the Tayeh, and the Nanchang- 
Kiukiang railways. When the Kiangsi, the 
Ninghsiang, the Yuehhan, and the Chuanhan 
railways are all laid, the local mining industry 
will see sudden and extensive development. 

The seventh division is exceedingly rich in 
mineral products, and may rival the three 
eastern provinces in that respect. The Yunnan 
copper mines are the best in China, while the 
zinc mines there are equally famous, furnishing 
the principal source of revenue for the province. 
The local people have made considerable pro- 
gress in their mining ideas, and many of them, 
especfally since the opening of the Yunnan 
Railway, have been engaged in trade with 
foreigners in mine products. 

The best known mines in Kweichow Province 
are those for iron and quicksilver in Tsingchi and 
Tungjen, and that for silver in Pematung. They 
are looked upon as valuable assets by foreigners. 
But as they are situated in places without com- 
munication facilities, and as the natives lack 
capital, these mines are being worked only by 
a few people on very small scales. I feel con- 
vinced, however, that there will be a great rush 
for these minerals on the completion of the 
Tien-Shu (Yunnan-Szuchuan) and the Tien- 
Mien (Yunnan-Burma) railways, and the day 
ig fast approaching for the opening up of the 
inexhaustible resources of the province. The 
eighth division, or Szechuan, is a province 
which is reputed to possess so vast and inex- 
haustible a store of wealth as to be equal to 
that of the rest of China. The province is a 
very extensive one, bordering on Tibet and 
Tsinghai on the west, and is a granary of natural 
resources. The gold mine in Chinshachiang and 
the copper mine at Yachou are only too well 
known. Then throughout the province coals 
of the most excellent quality are found in many 
places. It hardly need be said that the 
Szechuan-Hankow Railway, when completed, 
would greatly advance the cause of mining 
industry in the province. 

Further, the province is. favoured with navi- 
gable streams which offer great facilities for 
transporting mine outputs, especially as it pos- 
sesses channels connecting with the Yangtze, 
whereby great industrial development may be 
expected in the future. Already there is a steam- 
ship company running a regular service between 
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I-Chang and Chung-Ching, with two ships called 
the « Shutung” and the ‘*Shuhang.” When, 
therefore, all its, waterways are developed, and 
when also the Szechuan- Hankow Railway is 
completed, it will become easy to tap the great 
wealth of the province that offers the principal 
source of revenue for China, thus paving the way 
for the financial readjustment of the country. 


Mısın Fonps NEEDED. 


How rich is the interior of China in minerals 
has been already described. The only trouble 
is that China is without funds with which to 
dig and turn them into marketable products. 
Consequently the capitalists of different foreign 
countries are most zealous in offering China the 
needed funds. 

The loans made for such purposes in late years 
are called the ‘‘ business loans,’ in contra- 
distinction to the “ political loans’ furnished 
by the Powers. The “ political loans ” provide 
funds with which to carry out radical adminis- 
trative reforms, by placing the first importance 
on solidifying the financial basis of the country 
and promoting the interests of the people. Their 
proceeds are used in building warships, embody- 
ing troops, reforming currency and salt adminis- 
tration, paying indemnities, and redeeming and 
consolidating national debts. On the other 
hand, the ‘‘ business loans’’ are raised for the 
purpose of promoting business enterprises, and 
the different provinces, with the consent of the 
central government, may freely contract them. 
Consequently the loans raised for the purpose 
of laying railways, opening mines, establishing 
various industrial companies, constructing ships, 
etc., constitute the ‘‘ business loans.” 

The number of “ business loans ” negotiated 
or still in course of negotiation has run up to 
dozens daily since the establishment of the 
new revolutionised government, and provisional 
contracts have been signed in hundreds of cases. 
But careful inquiries show that it is only occa- 
sionally that the expected objects have been 
attained in this connection, and it would appear 
to be no exaggeration to say that in by far the 
greatest number of cases the funds obtained 
have been expended for purposes other than 
those originally aimed at, so that practically in 
none of them is there anything to show in their 
business progress. Especially few are mining 
loans that have been concluded finally. 

It scarcely need be pointed out that there is 
yet much to be ascertained as to the truth of 
the Chino-American Shensi Oil Loan. As for 
the reported conclusion of a British loan of 
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12,000,000 yen for the Tayeh Lungkoshan silver 
and copper mines, one may welcome it enthusias- 
tically as an event that augurs auspiciously for 
the future of China’s mining industry. 

It must be remembered, however, that though 
generally adroit in launching an undertaking, 
the Chinese are a people very poor in bringing 
it to a final success. The number of native 
industrial companies promoted in China in the 
last dozen or more years has, indeed, been very 
great, but extremely few of them live to-day 
to show any favourable financial results. 

All these modern companies in China start 
with plants of the latest and most approved 
type, employing foreign experts, who are gener- 
ally assisted by Chinese newly returned from 
abroad with a store of scientific knowledge. 
But, as a rule, they seldom reap profits from 
their enterprise. It is not that the experts are 
incompetent, nor that their outputs are of an 
Inferior quality. For all that they are over- 
taken by deficits that interfere with their work, 
and by contracting loan after loan they sink 
lower and lower into the quagmire of debts with 
no hope of ever getting out of it. It is the same 
with all. In their desperation the promoters 
abandon their work, and in many cases officers 
run away. 

I have lived in China for over twenty years, 
and count a large number of friends and acquaint- 
ances among Chinese officials and ind ‘viduals. 
My business relations in China are also exten- 
sive, and consequently I am well acquainted 
with the inner side of the story. The truth is 
that the Chinese are adept imitators. The 
moment they see the advanced state of things 
in the business worlds of Europe and America 
they think they must have it themselves. With 
wonderful promptitude of decision and forward 
spirit they go at it with such activity as often 
astonishes the more civilised people—activity 
that no one expects from a people who are said 
to be only awakening from their long sleep. In 
contrast to this, however, they turn their march 
backward soon after the establishment of the 
thing they have promoted, as losses begin to 
appear in their books, until they find themselves 
in heaps of ruin. We foreigners in China have, 
therefore, to be careful never to lose sight of this 
fact. In my own experience I know a foreigner 
who, much in the above way, has incurred 
irrecoverable losses. In response to the 
earnest request of Chinese promoters he 
advanced a large amount of funds on the 
guarantee of the entire property of the concern. 
Losses began to show up and he had to make 


903 


more loans; but the more he lent, the larger 
became the losses, while circumstances pre- 
vented him from taking over the business in 
order that he might conduct it on a paying 
basis. Finally he found himself left with the 
debt-ridden object of guarantee in his hand, 
that he could do nothing with. With little sense 
of moral obligation, as many of the race are, 
the Chinese concerned seemed to think it 
none of their business to compensate him in 
any way, and simply looked on at the 
foreigner’s trouble. This is by no means an 
isolated instance, though such an episode 
cannot but be a severe warning to capitalists. 

There is another thing peculiar to China of 
which foreign investors should be fully informed. 
It is an established custom in that country that 
a new company must pay dividends to its share- 
holders from the first year of its existence, and 
this forms invariably a clause of the articles 
of association. Some concerns which fail to 
realise a profit have to contract a high interest 
loan in order to pay dividends in full. It is this 
practice that compels companies to contract loan 
after loan until they are plunged into a helpless 
state. Furthermore, when a new company is 
established, it is from the start tied down to a 
system of commission paying. In every pur- 
chase as well as in every sale of the company 
a commission goes with it, which is therefore 
counted into every payment and receipt, thug 
occasioning the need of an unnecessarily large 
amount of capital. 

I have heard of a company that was estab- 
lished with a capital of 1,000,000 yen, of which, 
however, the actual amount employed for its 
business purposes amounted to only some 
600,000 yen, while the remaining 400,000 yen 
or so went to line the pockets of its officers 
and employees! For these reasons I should 
emphasise the importance for those who invest 
money in China to secure the full control of the 
finances of the undertaking concerned, 


ANGLO-JAPANESE ALLIANCE IN CHINA. 


China abounding in mines, as already stated, 
the need of the hour is to recover their deposits 
and convert them into money. Everywhere you 
go in China, you find the earth replete with 
natural wealth, and it will be the easiest thing 
for China to become a great mining country if 
only proper methods are used in operating those 
mines, 

The operation must needs depend on the 
ramification of the railway. With the arteries 
of railway completed, accompanied by the 


904 


development of her mining industry, China will 


bé out of her financial dangers without her 


independence being injured in any way. I 
believe, then, that the great work of laying 
railways in China, and of opening her mines, 


should be proceeded with boldly and deter-- 


minedly before attempting her administrative 
reforms. These two great undertakings, if 
properly achieved, would lift China from her 
present impecuniosity and would lay for her a 
solid foundation on which to build her great 
wealth and strength. It goes without saying 
that with these enterprises well taken in hand 
there will be an immediate rise of the spirit of 
activity in all lines of industry in the country. 
Great as will be the profits arising from them, 
the railway and mining enterprises require 
tremendous outlays. Whether or not China is 
in a position to raise the needed funds herself, a 
glance into her history will tell. I think there 
is only one answer to the question, and that is 
that China is in no way qualified to do so. It 
follows, then, that the Powers friendly to China 
are called upon to help her by advancing money 
to carry out these great undertakings. Instances 
are not rare of this having been done in the 
days of the Tsing Dynasty. And not ina few 
instances foreign funds have been advanced for 
similar purposes, since the recent recognition 
of the republic under President Yuan Shi-Kai. 
It is strange that in spite of these investments 
foreigners seem to be agreed in holding a very 
pessimistic view of the future of China. The 
reason may be this. 

In the loan contracts there may be provisions 
placing the supervision of the undertakings and 
the auditing of their accounts in the hands of 
foreigners. But it is absolutely impossible for 
foreigners to have the full control of business, 
owing to the fundamental differences in manners 
and customs, language; etc. The Chinese are 
always most affable and courteous when nego- 
tiating for loans, but as soon as money is forth- 
coming they relapse into their uncommendable 
habit of concealing from the foreigners the 
object and the way of employing it. This is 
what always places foreign investors in an 
embarrassing position and accounts for the slow- 
ness with which China’s resources are being 
developed. How, then, may foreigners feel safe 
of their investments and be sure of the success 
of undertakings they may get interested in? I 
answer, let there be an Anglo-Japanese economic 
alliance in China. 

The number of Europeans and Americans in 
China is, of course, not few. There are many 
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who have spent decades there in studying the 
country and its people by travelling extensively 
in the interior. Their general knowledge 
of the nation is profound. Such painstaking 
observers and students are found among 
foreign officials, private individuals and mis- 
sionaries, and their publications on China are 
innumerable. One cannot but deeply respect 
them for their power of minute observation and 
the care with which they sift information. 
Nevertheless, looked at from the Chinese point 
of view, these Westerners are totally different 
from the Orientals in their race, literature and 
language, and however well versed they may 
be in things Chinese, they cannot be completely 
free from their Western influences, that form 
an impassable gulf in their interpretations of 
what they see of the Orient. The Japanese, 
on the other hand, occupy a different position. 
At the age of six they begin to learn Chinese 
characters, and have all along every opportunity 
to become intimate with Chinese characteristics. 
They are of the same race and use the same 
characters in writing. In addition to this, 
Japan is separated from China by a narrow 
sheet of water, which only facilitates their inter- 
communication. The two peoples are less 
dissimilar in their manners and customs than 
they are similar, while they are almost one in 
their feelings and sentiments. Indeed, Japan’s 
close knowledge of China and the geographical 
proximity of the two countries make their peoples 
think of the reality of the community of interests 
between them, so that nothing is more common 
than to speak of the two nations as the two 
wheels turning on the same axle of common 
literature and common race. Nor are the 
instances rare of their peoples associating with 
each other like members of the same family, 
there being so much cordiality of understanding 
between them. Their relations may indeed be 
called a case of knowing and befriending each 
other without effort, and instinctively, as 
one may say. ‘These circumstances befit the 
Japanese for their being placed in a position of 
directly managing business of all kinds in China. 

Such being the case, it should be most strongly 
hoped that the Anglo-Japanese Alliance may be 
extended to all the important business undertak- 
ings in China, and that the allied peoples may 
work together, sharing their responsibilities as 
their interests, with open hearts andnosuspicions 
to interfere with their mutual trust. The British 
capitalists may do their part by furnishing funds, 
of which they possess an abundant supply, and the 
Japanese may engage in the work of exploitation 
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and of superintending the Chinese, so that the 
money may be invested with profit, without any 
fear of losses. Thus may the allies work 
together for the progress of China and for the 
permanent peace of Eastern Asia on the one 
hand, and on the other endeavour to promote 
the interests as well as the friendship of the 
allies, so as to perpetuate the great usefulness of 
the Alliance. The fact that money comes from 
British capitalists will be a source of great 
assurance to the Chinese, and with the good 
offices of Japanese who hold a unique posi- 
tion in China, the Chinese may gladly 
entrust the management of their business to 
concerns to be promoted by the allied peoples. 
The concerns may be international partner- 
ships or pure Chinese companies. The form is 
immaterial, what is important being that the 
undertakings stand on the firm foundation of 
British capital and their ins and outs are strictly 
supervised and controlled by Japanese manage- 
ment. I feel persuaded that concerns working 
on these lines will never fail. As I have stated 
above, there are always certain dangers insepar- 
able from international enterprises under 
Chinese management. But the present pro- 
posal is the utilisation by the Anglo-Japanese 
Alliance of the peculiar advantage that the 
Japanese, possess as a people of the same race 
and literature as the Chinese. 

The Alliance as itis at present is in itself 
a great fact that commands deep respect on 
the part of the Chinese. If it is extended to be 
an economic alliance in China, then the authority 
it acquires over the Chinese will be all the 
greater. The result will be that it will lead the 
Chinese to abiding by truth and sincerity and 
to developing their spirit of trustworthiness. 

Inspired by the kindly efforts of the British 
and Japanese workers, they may come to entrust 
with a will the whole thing to the allied peoples, 
thus facilitating the smooth conduct of business, 
which will only tend to increase opportunities for 
securing all the benefits derivable. At the same 
time this new trend of affairs, once established, 
would accelerate the rise of the tide of general 
industrial activity in China, which in its turn 
would save China from her present adverse 
conditions and turn her into a really great 
country. And thus will the Anglo-Japanese 
Alliance prove, palpably for the first time, the 
great service it renders in the cause of the 
well-being of the Far East. Nor will that be 
all. The peoples of this part of the world will 
lastingly remémber and admire the British 
people as a great moral and civilising force. 
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Thirteen ‘years ago I submitted my views along 
these lines to the late Marquis Komura, the 
Japanese Minister of Foreign Affairs at the time. 
I pointed out to him that the union and 
co-operation of Great Britain and Japan con- 
stituted a force greater and more beneficial than 
any other in China. Since then I have availed 
myself of every opportunity to repeat these 
words, bringing them to the attention of those 
in power. I feel that the present condition of 
things in China calls for the realisation of the 
ideas which I have explained somewhat at length. 

Believing that the present is no time to 
maintain silence, I have ventured to prepare the 
present paper. I should be most happy and 
satisfied if my readers should find anything to 
arrest their attention in it. 


MEASUREMENT OF STRESS.* 

The development of architecture from the earliest 
dwellings of savage races to the great temples of 
Egypt and Greece, the bridges and aqueducts of 
the Romans, and the medieval buildings of Europe, 
all bear witness to the accumulation of practical 
knowledge of the properties of materials and of the 
stress distribution in structures, which we cannot 
fail to admire, although we know far too little of 
the way in which these ancient structures were 
planned and constructed. The magnificent arched 
and domed buildings of the Roman period, and the 
stately cathedrals of later times with their wealth 
of architectural form — tower and spire, flying 
buttress and vaulting—all show how considerable 
was the practical knowledge of stress distribution 
possessed by the master builders who planned and 
carried out these great structures. We, who inherit 
these buildings as a precious legacy of bygone ages, 
have at our command far greater resources in the 
accumulated knowledge of centuries of scientific 
discovery and invention, and can build more com- 
plex structures—great bridges of steel, towering 
frameworks covered by a thin veneer of masonry, 
and floating arsenals of the most bewildering 
intricacy. All these we can show to our credit 
as the result of the steady increase of scientific 
knowledge applied to practical ends, but, even 
now, knowledge of the stresses which come upon 
these complex structures and machines is relatively 
small. Scientific investigations of engineering 
problems of stress still lag behind constructive 
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* Extract from the address to the Engineering Section of 
the British Association delivered at Sydney by Professor 
Coker, President of the Section. The part reprinted here 
forms the first portion of his address, and deals mainly with 
the early history of the subject. The greater part of the 
address was devoted to an account of Professor Coker’s own 
researches into the method devised by him for the measure- 
ment of stress by means of polarised light, which formed 
the subject of the third of his course of Cantor Lectures 
delivered here in December last. ' 


ion 


906 


ability, and defective knowledge is obscured more 
or less by approximate theories and buttressed by 
factors of safety, which serve in one instance 
perhaps, but show in others that they have merely 
given a sense of fancied security with no real basis, 
and are more properly factors of ignorance, to 
be discarded at the earliest moment. Who, for 
example, can say with certainty what is the stress 
distribution throughout the compression members 
of a great bridge, built up of complicated steel 
shapes and plates, united by stiffening angles, 
gusset plates, and innumerable rivets? There is 
probably good reason for the belief that a great 
strut is relatively weaker than a small one, when 
both are designed according to the same approxi- 
mate formule now used in current practice, and 
engineers are unwilling to take the responsibility 
for such members in a great structure, without 
providing a very ample margin of safety to cover 
the contingencies arising from lack of precise 
knowledge of the strength of these members. So 
numerous are the problems which arise in the 
design and construction of machines and structures, 
that it is perhaps not unprofitable to devote a short 
hour to the consideration of some of the available 
means which an engineer can use as a guide for 
his applications of science to construction, since of 
whatever kind are the professional activities he 
pursues, his place in the scheme of affairs mainly 
depends on his ability to make machines and 
structures for directing and modifying natural 
sources of power in known ways, or applying them 
to new purposes as scientific discoveries advance 
the boundaries of knowledge. 

The power to do this depends, to no small extent, 
upon the ability to determine the distribution of 
stress in a structure, and the skilful manner in 
which material can be disposed for the required 
purpose. 

It is of some help to our appreciation of the 
achievements of the great constructors of past 
ages, if we remember that they probably all held 
the erroneous view that materials of construction 
are perfectly rigid bodies, and, indeed, we know 
that as late as 1638 Galileo Galilei was of that 
opinion, and that he came to an entirely wrong 
conclusion as regards the stress distribution in a 
loaded cantilever. 

It required the genius and insight of Robert 
Hooke to make a really great step, with his cele- 
brated theory of the linear relation of stress to 
strain, and we can appreciate the glow of pride and 
satisfaction which he must have felt at his great 
discovery, when he records in 1675 that “his 
Majesty was pleased to see the experiment that 
made out this theory tried at Whitehall, as also 
my spring watch.” 

Hooke had, in fact, discovered the fundamental 
principle upon which a theory of thé elasticity and 
strength of materials could be based, and it would 
be interesting to trace the great advances which 
were rapidly made from this new vantage ground, 
whereby the main facts of the distribution of stress 
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in simple members of structures became known, 
and a foundation was laid for the great advances 
of the mathematical theory. If I am silent upon 
the enormous developments of the modern theory 
of the strength of materials it is not from lack of 
appreciation, but because I do not deem myself 
adequately fitted to discuss the great work of the 
elasticians, which all engineers admire, and so few 
are equipped to follow with the full battery of 
mathematical tools which have been pressed into 
service in the pursuit of this great science. 

Among the greatest of the services rendered by 
early pioneers was that of Young, who was the 
first to notice that the elastic resistance of a body 
to shear was different from its resistance to exten- 
sion or contraction, and this led him to define a 
modulus of elasticity for materials in compression. 
As Professor Love remarks, “ This introduction of 
a definite physical concept, which descends, as it 
were, from a clear sky on the readers of mathe- 
matical memoirs, marks an epoch in the history of 
the science,” 

From the standpoint of the engineer, nothing is 
of more practical importance than the great dis- 
coveries of Hooke and Young, that bodies like 
metal, wood, and stone are “springy ” and have a 
simple linear relation between stress and strain, 
It is probably within the mark to say that nine- 
tenths of all the experimental investigations on 
stress distributions in structures have been entirely 
based on the fundamental principles which they 
enunciated, and new uses are continually arising. 
The recent application of the steam turbine to the 
propulsion of ships produced a profound change in 
marine-engine practice, and incidentally involved 
an entire reconstruction of methods for obtaining 
fhe horse - power developed, which had bzen 
gradually perfected from the time of Watt, but 
were absolutely useless for the new system of 
propulsion. Hooke’s discovery of the essential 
springiness of metals enabled engineers quickly 
to devise new instruments capable of accurately 
measuring the infinitesimal angular distortions of 
propeller shafts, and from these to determine 
the horse-power transmitted by the aid of an 
appropriate modulus. 

The construction of tall buildings affords another 
example where advantage has been taken to deter- 
mine the loads upon columns by measuring the 
minute diminutions of length as the structure 
proceeds, thereby affording a valuable check upon 
the calculations for these members, and a reliable 
indication of the pressures supported by the 
foundations. l 

The distribution of stress in buildings constructed 
of composite materials like concrete reinforced 
with steel has also been examined by similar 
methods, and many data for guidance in future 
constructional work have been obtained, especially 
in the United States of America. 

The still more difficult problems involved in the 
determination of the stresses in joints and fasten- 
ings of complicated structures have often been 
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investigated by purely mechanical measurements 
of strain, and the experimental investigations of 
Professors Barraclough and Gibson and their pupils 
upon the distribution of stress due to riveted joints 
and curved plates of boiler shells afford a notable 
example of the successful application of the 
measurement of small strains to a stress problem 
of great complexity. 

That “science is measurement” is here suff- 
ciently obvious, and it seems only due to the 
memory of that great engineer, Sir Joseph Whit- 
worth, to refer to his great mechanical achievements 
of a true plane and well-nigh perfect screw, which 
enabled him to measure changes of one-millionth 
of an inch, and thereby gave experimental investi- 
gations of strains a new impetus, which is reflected 
in subsequent work on the subject. Nor must we 
forget the no less important exposition, by Kelvin 
and Tait, of the scientific principles of instrument 
construction which have done so much for the 
design of instruments for the precise measurement 
of strains. 

Mechanical measurements cannot, however, 
completely satisfy all our modern requirements, 
since they are essentially average values, and 
fail to accommodate themselves to many of the 
problems which press for solution. 

In the quest for exact experimental knowledge, 
the measurement of stress at a point becomes of 
paramount importance, and we may, therefore, 
inquire what further means the researches of 
pure science have placed at our disposal for the 
determination of stress distribution in materials. 

It is well known that many materials when 
tested to destruction show a considerable rise of 
temperature at the place of fracture, especially in 
very ductile materials; but Weber was the first to 
discover that a metal wire when stretched within 
the elastic limit is cooled by the action of the load, 
and this result was deducted later from the laws 
of thermo-elastic behaviour of materials by Lord 
Kelvin, who showed that tension and compression 
loads produce opposite effects, and that materials 
which have the property of contracting with rise 
of temperature show thermal effects of the reverse 
kind. Although the changes of temperature pro- 
duced by stress are small within the elastic range 
—less than 1° C. for most materials—yet their 
effect upon a thermo-couple is readily measurable 
if the equilibrating effects of surrounding bodies 
are neutralised or allowed for, so that stress distri- 
bution can be determined by thermal measurements 
at a point. The correction for such disturbing 
causes is usually an important factor, and is 
generally so large that experimental work is more 

suitable for the laboratory than the workshop; 
but if all necessary precautions are taken a linear 
relation of stress to strain can be shown to hold up 
to the elastic limit of the material, while above 
this point the break-down of the structure causes 
a rise of temperature of so marked a character that 
it has been utilised by several investigators as an 
indication of the yield point. 

Experiments upon members subjected to tension, 
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compression, and bending show that thermal 
phenomena afford trustworthy indications of the 
stress in materials so diverse as a rolled-steel 
section, a block of cement, and beams of stone and 
slate. Although no attempt appears to have been 
made to investigate stress distributions of any 
great complexity, it seems not unlikely that 
thermal methods of investigation will ultimately 
prove of considerable value, 

The transparency of metals to Röntgen rays is 
another phenomenon which has often been sug- 
gested as likely to be of service for work on stress 
distribution on materials, and Mr. Howgrave 
Graham and I have examined a number of rolled 
metals under stress up to the breaking point, 
without, however, discovering any change in the 
appearance of the material as seen on a fluorescent 
sereen. Although our experiments showed no per- 
ceptible change, it is, of course, not impossible 
that an effect may have escaped our notice. 

Another and still more fascinating field of 
research on stress distribution is afforded by the 
doubly refractive properties of transparent bodies 
under stress, a discovery made by Sir David 
Brewster almost exactly one hundred years ago, 
and but rarely made use of since by engineers, 
although Brewster himself immediately saw its 
value for experimental purposes, and suggested 
that models of arches might be made of glass, and 
the effects of stresses due to loading rendered 
visible in polarised light. 

Brewster carried his investigations further, by 
the invention of a ‘‘chromatic teinometer” for 
investigating the nature of strains, and consisting 
of plates or bars of glass subjected to flexure in 
definite ways for comparison with the body under 
stress. 

At a much later date (1841) Neumann developed 
an elaborate theory for the analysis of strain in 
transparent bodies due to load, unequal tempera- 
ture, and set, while, still later, the youthful genius 
of Clerk-Maxwell supplied an algebraic solution for 
the stress distribution in any plate subjected to 
stresses in its own plane. 

The early history of the development of this 
branch of science is, in fact, remarkable for notable 
contributions at long intervals of time, and the 
almost complete disregard by engineers of its 
practical importance. 

The application of optical investigation to the 
determination of stress distribution in engineering 
structures and machines has, however, been 
hindered by causes which, although apparently 
insignificant, have been very real obstacles, and 
among these was the absence of a transparent 
material which could be fashioned into shapes 
suitable for investigating technical problems. It 
is not an easy matter, for example, to construct a 
glass model of a bridge free from internal stress, in 
the manner suggested by Brewster ; and, moreover, 
glass is extremely fragile under load, especially in 
cases where the stress distribution in it varies very 
much, while the cost of construction is very great. 
Happily there is now no necessity to employ glass 
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for experimental investigation on engineering 
problems, since modern chemistry has supplied 
artificial bodies, such as the nitro-cellulase com- 
pounds used for many trade purposes, which have 
optical properties very little inferior to glass, are 
able to bear great stresses without injury, and also 
are capable of being fashioned with the ease 
and certainty of a wooden model. Photographic 
processes are also able to reproduce the brilliant 
colour effects caused by stress in transparent 
materials, so that permanent records can now be 
made for future reference. 

The construction of polariscopes for examin- 
ing models on a large scale is essential for 
technical research, and the great scarcity of Ice- 
land spar of sufficient purity and size for use as 
Nicol’s prisms has caused much attention to be 
paid to the construction of apparatus for producing 
plane polarised light by the aid of sheets of glass. 
Fortunately this presents little difficulty, and 
although the light is not nearly so well polarised 
as that obtained from a Nicol’s prism it is 
sufficiently so for the purpose. Large quarter- 
wave plates of mica have also been constructed 
by my colleague, Professor Silvanus Thompson, 
F.R.S., for obtaining circularly polarised light, 
and these have proved sufficiently exact and 
exceedingly useful for large models. 

It is of importance to show that the stress 
distribution revealed by a polarised beam of light 
passing through an elastic transparent material in 
no way differs from that obtained by other means, 
and evidence is available in modern researches, 
especially by Filon, that the experimental results 
obtained with glass agree with those of the theory 
of elasticity, while a satisfactory agreement of a 
similar kind has also been obtained with nitro- 
cellulose compounds, although not in so complete 
and direct a manner. Such an agreement may be 
expected on theoretical grounds, since the values 
of the elastic constants do not affect the funda- 
mental equations for stresses in a plane, and 
although for three-dimensional stress the effect of 
the stretch-squeeze ratio causes some difference, 
yet this is usually negligible. 

Most of the physical constants of glass have been 
determined with very considerable accuracy, but 
other transparent substances have so far received 
little attention, and their optical constants are not 
well known. The stress-strain relations of glass 
and nitro-cellulose have been determined with 
considerable accuracy, and a useful idea of their 
relation to metals may be gained from the values 
of the stretch-modulus, E, and the stretch-squeeze 
ratio, s. 

The accompanying table shows some average 
values for a few important materials, and it is of 
interest to note that the stretch-squeeze ratios of 
cast iron and plate-glass are very similar, while the 
values of the stretch modulus are nearly as three 
to two. These two materials also possess other 
like characteristics: they are both very brittle, 
and possess well-developed crystalline structure, 
so that we miy expect the properties of cast iren 
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under stress to be very faithfully followed by plate- 
glass. 


Material E T 
Steel . 30,000,000 0:25 
Wrought iron 28,000,000 0:28 
Cast iron 15,000,000 0°25 
Plate-glass 10,500,000 0:23 


Nitro-cellulose . 260,000 to 300,0€0 | 0°40 


The high values of the stretch modulus for steel 
and wrought iron are not, apparently, approached 
by any transparent material having similar ductile 
properties, but although nitro- cellulose has a 
stretch modulus of rather less than one-hundredth 
that of steel, its stress-strain properties are not 
unlike. In some recent experiments with a minia- 
ture testing machine fitted with an arrangement 
for recording the stress-strain relations of xylonite 
throughout the whole range of stress up to fracture, 
the main characteristics of steel appear on a very 
much reduced scale, and give additional confidence 
that the results of optical experiments on this 
material are applicable to metal structures. 


ENGINEERING NOTES. 


Improved Rolling Stock for Rapid Transit.—The 
design of rolling stock for electric underground 
railways has undergone considerable change of late 
to meet the high-pressure conditions of city traffic. 
Trains have usually been made up of motor-cars, 
equipped with powerful motors and an equal 
number of trailers. The tendency now is to dis- 
pense with trailers and equip all cars with light 
and less powerful motors, in order that larger cars 
with greater passenger capacity may be employed 
without exceeding the permissible weight per 
wheel. The adoption of side doors in preference 
to end doors facilitates loading up and prevents 
bunching of the passengers on the platform, and 
the all-steel construction reduces the risk of fire. 
The New York Municipal Railway Corporation 
have ordered six hundred new cars of the latest 
design, which will allow of an increase of 25 per 
cent. in the passenger capacity per track. The 
new cars are unusually large, being 67 ft. long 
and 10 ft. wide, and will accommodate 270 pas- 
sengers. This is accomplished without excessive 
weight per wheel, by fitting only one motor of 
140 h.p. per truck, which is sufficient, as there are 
no trailers to draw, all cars being equipped with 
motors. The arrangement of one motor per truck 
means that the driving pair of wheels bear the 
greater part of the weight of the motor, and there- 
fore, in order that the load may be evenly dis- 
tributed over all the wheels, the weight of the car 
body is supported eccentrically on the trucks. 
The seating is arranged in four groups, divided by 
three pairs of side doors, eliminating wasteful end 
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vestibules. An interesting arrangement of both 
transverse and longitudinal seats has been worked 
out, taking into consideration the proper propor- 
tion between standing room and seats, and the 
influence of the distance of the passengers from 
the doors on the time of stopping at stations. 
Only a limited number of passengers can be seated 
—in fact, there is only seating accommodation for 
the light-hour traffic, the majority of the short- 
distance rush-hour passengers having to stand up, 
and it is chiefly by this expedient that the cars 
can be made to carry so large a number as 270. 
These cars certainly show a great advance in the 
reduction of dead weight, energy consumed, length 
of train, and platform staff per passenger carried. 


The Canadian Trans-oontinental Train Ferry.— 
It may be remembered that the original Quebec 
Bridge, which was a portion of the National Trans- 
continental Railway from Moncton on the Atlantic 
to Prince Rupert on the Pacific, collapsed during 
its construction. As the completion of the first 
work was timed to coincide with that of the rail- 
way, the reconstruction, which involved new plans, 
has caused great delay in the complete connection. 
It was therefore decided to establish a train ferry 
across the St. Lawrence, to carry the trans-conti- 
nental traffic pending the completion of the recon- 
structed bridge. The vessel has been recently 
finished~ by Messrs. Cammel, Laird & Co. of Bir- 
kenhead, and will carry a train of 1,285 tons. The 
transit across the river, which is 2} miles wide, 
will occupy three quarters of an hour, including 
the loading and unloading. The vessel is fitted 
with an ice-propeller for winter service. She has 
a length of 326 ft. and an indicated horse-power 
of main engines of 3,200, while the ice-propeller is 
worked by a 420 horse-power engine when in 
operation. There is a movable car deck to suit 
the variation of the tides, the level of the railways 
at each side being fixed. The deck has a vertical 
travel of 18 ft., the transverse guides supporting 
it being worked up and down on screws by means 
of an engine of the four-cylinder high-pressure 
type with suitable gearing. 


The Development of the Steam Turbine.—The 
boom in electric cooking and heating and other 
applications of electricity steadily increases the 
demand on our power stations. The electrical 
engineer often finds that he has little room for 
extensions to his plant, and also the continued 
competition of the gas companies necessitates 
renewed efforts towards the economical production 
of current. Here the steam turbo-generator offers 
every advantage. Old reciprocating engines can 
be replaced by turbines of many times the capacity 
and far lower steam consumption. Ten years ago 
units of 5,000 h.p. began to be installed, and a big 
step was made recently by the Parsons Company, 
who constructed a turbo-generator of about 
85,000 h.p. for a Chicago power station. This 
plant was remarkable in that it comprised the 
largest alternating current generator and the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


909 


largest turbine ever constructed, the overall length 
of the set being 75 ft. and the width 18 ft. The 
steam consumption in this turbine was as low as 
12 lbs. per unit generated. Several units of from 
40,000 h.p. to 50,000 h.p. running at 1,500 revolu- 
tions per minute have now been constructed in 
America. Mr. Hobart, in a paper which he read 
before the American Institute of Electrical 
Engineers, gave the overall efficiency obtained 
with these large generating units as 15 per cent.— 
that is to say, 15 per cent. of the theoretical energy 
available in the coal is delivered in the form of 
electrical energy. This figure falls slightly with 
the load factor, and is 13 per cent. with a load 
of 0:5. The total cost of production per kilowatt- 
hour generated may be taken as 0°375d. with coal 
at £1 per ton, assuming a load factor of 0 75. This 
cost is made up of production costs 0°323d., interest 
on capital 0°042d., and administrative costs 
0:0095d. per kilowatt-hour. In some instances, 
notably in some of our large steamships, economy in 
steam has been gained by the use of exhaust steam 
turbine sets in conjunction with existing recipro- 
cating engines. The exhaust steam from the 
latter at atmospheric pressure is taken through the 
turbine and thence to the condenser. The output 
of the reciprocating set is naturally somewhat 
reduced, but is more than compensated for by the 
power obtained from the turbine. The high speed 
of rotation necessary for economy in the turbine is 
quite suitable for the alternating current generator 
and these are invariably directly connected 
together. The screw propeller, however, is not at 
all efficient at high speeds, and gearing is being 
introduced with very promising results. 


A Fireless Locomotive.—An engine furnished 
with steam only for starting purposes is not an 
entire novelty, but is seldom in use except under 
special conditions. Such are found at one of 
the explosive depots belonging to the Admiralty, 
where all risk of fire has to be avoided, and a fire- 
less locomotive has been provided. Its reservoir, 
which is partly filled with water, is charged with 
high-pressure steam from a boiler placed outside 
the area to be protected, returning there at inter- 
vals of several hours, during which it can engage in 
continuous hauling. The return without load can 
be made under a pressure as low as 15 lbs. per square 
inch. The engine is not only fireless, but the 
rubbing surfaces, such as the brake blocks and 
impact points like buffers, are rendered sparkless 
by the use of special facings. 


A Reinforced Concrete Floating Wharf.—A 
pontoon as a landing stage for ferry boats has 
been recently put into service in Sydney Harbour, 
berthing steamers at each side. To meet this 
latter requirement considerable strength had to be 
provided for crushing stresses. The pontoon is 
100 ft. long, 43 ft. wide at one end and 68 ft. at 
the other, 7 ft. 9 ins. deep, with a 32-in. freeboard. 
There are forty-eight water-tight compartments, 
and the total weight is 650 tons. Provision has 
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been made for a live load of 150 tons. The 
ferry boats to be accommodated crossing the 
harbour are of unusual size carrying up to 1,000 
passengers, hence the substantial character of 
the design. _ 


The Cape Cod Canal.—In reducing the length 
of route between New York and Boston from 420 
to 260 miles, this canal will substitute a sheltered 
passage through Buzzard Bay and Cape Cod Bay 
for the long and sometimes dangerous outside 
passage around Cape Cod, where within the last 
sixty years more than 2,000 wrecks have occurred, 
entailing a loss of more than 700 lives. 
Suggested by Miles Standish nearly 800 years 
ago, and again by George Washington in 1776, 
the canal was chartered and commenced in 
1870, but discontinued in 1881. The construc- 
tion was recommenced in June, 1909, and the canal 
was opened for navigation in July last. The 
present high-water depth is 20 ft., which can be 
increased by dredging to 35 ft., making it adequate 
for the largest battleships. Traffic through the 
canal will be unimpeded by locks, and will be 
subject to tolls which will be offset by the reduction 
of marine insurance. The canal was built as a 
private enterprise, and the magnitude of the work 
may be gauged from the fact that 17,000,000 cubic 
yards of material were excavated, and the total 
cost of construction was £2,500,000. 


CORRESPONDENCE. 


CACAO GROWING. 

In the Journal of August 7th there appeared an 
extract from what must have been a very interest- 
ing paper read by Messrs. H. P. Booth and A. W. 
Knapp, of Cadbury Brothers, at the Third Inter- 
national Congress of Tropical Agriculture, entitled 
“The Qualities in Cacao desired by Manufacturers.” 

My memory at once went back to a series of 
experiments conducted at the Jamaica Agricultural 
Experiment Station about eleven years ago, that 
were based on the desirability of establishing a 
practical method of ensuring to the manufacturers 
large bulks of each selected variety of cacao. The 
results obtained bear directly on—in fact, offer a 
key to—the achievement of the “ideal conditions’? 
described by Messrs. Booth and Knapp. I have, 
therefore, prepared a few notes that I think may 
be of value to cacao growers throughout the 
tropics, and which might charitably be regarded 
as a sort of addendum to the Paper read by the 
gentlemen aforementioned. 

Theobroma cacao, as it is met with in the forest, 
does not present the same appearance as it does 
in the well-kept plantation, where the object of 
the planter is to concentrate growth and develop- 
ment in the main stem and first whorl of horizontal 
branches ; rather, its curious method of reaching 
the light necessitates the coining of a new horti- 
cultural term: it is not a creeper nor a climber, 
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nor does it twine; scaler, perhaps, would be most 
appropriate, for a cacao tree in the forest is really 
a number of superimposed trees, each with its 
vertical stem crowned by a whorl of five spreading 
branches; as each successive whorl is expanded 
and found to be not near enough to the light one 
of the upper buds on the vertical stem will grow 
out and up several feet, and produce another whorl 
at its top. The lower ones, however, are gradually 
enveloped by the cambium of the stem, are turned 
outward, and eventually wither and drop off. 

In the plantation the young tree develops a 
single vertical stem up to a height of from three 
to five feet, and then suddenly puts forth at the 
top a whorl of five shoots; the planter disbuds 
two of these and, later on, some of the shoots that 
are put out in abundance upon the three remaining 
main branches. All “suckers” that may appear 
on the main stem are also removed as soon as they 
appear. ‘‘Suckers,’’ however, grow only on the 
main stem, and then only when development in 
the main branches is arrested by injury from wind 
or too little shade, etc. It is important to note 
that each ‘‘ sucker ” is really a new tree, and will, 
if allowed to grow, put out five branches at the top 
in just the same way as a seedling does; and, 
moreover, each sucker has upon it anything from 
forty to sixty buds, each capable of growing into a 
complete tree. 

The cacao tree,-a native of tropical America, 
produces two crops of pods a year in response to 
two rainy and two dry seasons, some of the trees 
yielding their heaviest crop at this season, some 
at that. When it is remembered, then, that each 
individual tree is a seedling, having its own par- 
ticular characteristics as to size of bean, colour, 
shape, flavour, period of ripening, tonic properties 
(the cacao is a near relative of the kola), and other 
qualities that must remain unknown until the 
manufacturers’ chemists can get hold of sufficient 
bulk of each variety to work upon, the present 
conditions are distinctly not the “ideal condi- 
tions” pointed out by Messrs. Booth and Knapp 
as being so desirable, apart from possession or lack 
of fermentation and curing facilities, and of uniform 
methods of procedure. 

While there are in each plantation four main 
types of cacao—Criollo, Forastero, Calbacillo and 
Caraccas, the last in less prominence—each tree 
is apparently a cross-fertilised variation of the 
whole; yet there are invariably a few individual 
trees that possess all the good qualities of a desir- 
able standard type and good as regards agricultural 
yield. Such trees might be used exclusively for 
the production of budwood. 

At the beginning of each of the two rainy seasons 
the trees suddenly commence to grow, putting out 
large delicate leaves and soft sappy growths, flower- 
ing at the same time or a little in advance. The 
pods fill out and ripen during the ensuing “dry” 
season, at the end of which the leaves and twigs 
become hard and leathery; the whole tree has 
received and stored in its cells the products of 
growth and assimilation. As the next rainy 
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Season approaches the tree commences to 
“germinate” again, resulting in another crop of 
wood and pods. 

The cacao tree at home is as easily damaged by 
wind and falling boughs as its cohabitant of the 
forest, the rubber; but though not so beneficently 
provided in the matter of caoutchouc covering for 
its wounds while healing as the latter, it has 
developed a very vigorous and accommodating 
cambium which covers up a wound quickly, and 
is*withal most amenable to any sort of surgery, 
but more particularly to budding. 

In the Jamaica experiments all forms of grafting 
were discarded as too tedious and unprofitable, 
especially as the scions continued to grow out in 
the usual semi-horizontal direction on one side; 
the orthodox methods of budding were also dis- 
carded as the bark was too thick. At last a method 
was found that not only worked out to a very 
simple and rapid operation, but was absolutely 
successful in every instance. The then Director 
of the Department of Agriculture, the Hon. W. 
Fawcett, B.Sc., F.L.S., opined that I had made 
an “ epoch-making discovery in cacao growing.” 

At about the same time the Senior Agricultural 
Instructor, Mr. W. Cradwick, discovered in the 
wild “cockpit”? country about sixty very old trees 
of the true criollo variety, whither I was despatched 
by the director to procure budwood for the station. 
I successfully worked the buds on to the stocks at 
the station on my return. 

I will endeavour to describe the method of 
budding. 

Material required.—A very sharp, pointed 
budding knife with ivory spatula handle; damp 
raffia, a soft lead pencil, and a small tin box with 
a convenient lid and lined with clean damp calico. 

The “stock ” should be slightly less in diameter 
than the budwood, and both should be in active 
growth —about a month after the trees ‘‘ germinate.” 
The stock might be either a sucker allowed to 
grow on the stump of an unprofitable tree in the 
plantation, cut down at the end of a dry season, or 
a seedling in a bamboo pot in the nursery. 

The budwood shouid be a last season’s or the 
previous season’s growth—a “sucker,” from which 
the leaves have dropped naturally, grown on the 
tree of the approved type. 

The bud is the first to be prepared. With the 
point of the knife draw two parallel lines one on 
each side of the bud, a little over a quarter of an 
inch from the centre of the bud, from a point 
about three-quarters of an inch above the bud to a 
point about an inch and three-quarters below, the 
two parallel lines converging gradually to one point 
12 in. below the bud. Join the two parallel lines 
at gin. above the bud by cutting horizontally 
across. It is necessary to cut well through the 
bark into the wood. Having severed the bark 
around the bud by cutting the three lines detailed 
above, the next and perhaps most important step 
is to remove the bud from the budwood without 
bending, bruising, or tearing it; with near the 
point of the knife make two horizontal upward 
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cuts, at about an angle of 45° with the budwood, 
just alittle above where the two long lines converge 
to a point; pick out the intervening piece of bark 
with the point of the knife, and insert in its place 
the edge of the ivory spatula; now prise up the 
base of the piece of bark containing the bud, 
gradually pushing in the spatula, until it can be 
firmly held between the thumb and the spatula; 
now pull in an out and down direction, say at 
between 30° and 45° with the budwood; the shield 
of bark containing the bud will come away easily, 

With the sharp knife cut away the bruised end 
held between the thumb and spatula, leaving 
about #in. of undisturbed bark above and below 
the bud. 

The next step is to select a clear smooth space 
on the stock between two buds; rub lightly with 
the hand to remove loose bits of bark, dust, etc. ; 
lay the piece of bark very lightly on the selected 
space and mark round it with the soft lead pencil; 
now place the bud, bark downwards, on the pad 
of damp calico in the tin box and shut down the 
lid. ess care is needed in the removal of the 
piece of bark within the lead-pencil marks: the 
cambium cells that are left on the sapwood must 
not be injured, however, though there is really no 
necessity to touch this part. 

As soon as the piece of bark within the four 
pencil lines has been successfully removed, insert 
in its place the piece containing the bud—kept 
until this moment in the closed tin—and bind 
fairly firmly with a strand of damp raffia, com- 
mencing with the middle of the piece of raffia, 
cross-binding back and forth until the whole of 
the piece of bark is covered except the actual bud. 

The union takes place under the bud, between 
the bark and the wood over the whole surface 
transposed; the delicate cambium cells on the 
sapwood uniting with those on the under side of 
the piece of bark containing the bud, all over 
where it touches. It is, therefore, not essential that 
the piece of bark fit exactly the space made for it—- 
indeed, it is better to have the space a little larger 
to ensure the cambia coming together comfortably ; 
though if there is much room to spure I usually 
slide the bud down to one corner before tying on 
the ligature, 

In from six to ten days the bud will have grown 
to the stock,and it is usually necessary at this 
time to undo the ligature and rebind more loosely, 
leaving a distinct space for the young shoot to 
grow out; after this, as the shoot from the bud 
increases in size and expanse of foliage, the branches 
of the stock must be gradually removed, until finally 
it is cut away just above the union. 

The gradual diversion of growth from the stock 
to the young vertical shoot is necessary only when 
the bud grows out with the current season’s growth. 
Buds worked on nearer the end of the dry season 
will remain dormant until the whole tree again 
springs into active growth, say from four to six 
weeks; in this case the whole of the top of the 
stock above the bud may be removed just as the 
new growth is about to commence. 
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As already shown, each bud on the vertically- 
growing wood is capahle of growing out and 
forming a complete tree, i.e. a straight vertical 
stem surmounted by a whorl of five spreading 
branches. The budded trees, therefore, require pre- 
cisely the same treatment as regards pruning, etc., 
as seedlings; the great difference being that all the 
trees in the plantation will yield successive crops 
of the same type and quality of cacao; and not 
until these conditions are produced will it be 
possible to establish precise methods of fermenting 
and curing; for though much has. been written on 
this phase of cacao growing, it is not unreasonable 
to assume that the ultimate has not yet been 
reached, in view of the fact that every bag of cacao 
at present shipped inevitably contains a mixture of 
varieties, the . equally inevitably unknown pro- 
portion of each variety varying with each estate 
and from season to season. 


T. J. HARRIS. 
441, Sumach Street, 
Toronto, Canada. 
August 29th, 1914. 
HAND-SPINNING. 


I notice in the Journal for June 19th (p. 678) a 
note on hand-spinning. This is a matter I am 
interested in, and am most anxious to find a 
suitable machine for spinning cotton. I know 
the general impression is that hand-spinning must 
be out of date as against spinning by power, but if 
the condition of things as they are here were better 
understood, I think it would be appreciated there 
is plenty of scope for a development of such an 
industry in Central Africa. We are growing a 
high-class quality of cotton, which usually realises 
lid. to 2d. per lb. over the price of American 
middling in Liverpool; it costs, roughly, 24d. per 
lb. to send it home; on the other hand, grey calico 
costs us about #d. to ald. per yard to bring out, 
plus a duty of 9 to 15 per cent. Ordinary labour 
here costs us 2d. per day, but small boys (picca- 
ninnies) can be got at half this figure. Natives 
prefer heavy cloths, made from coarse yarns, which 
Lancashire mills do not spin, and for this reason 
a fair amount of Bombay-made mill goods are 
imported. 3 
- Hand-spinning and hand-loom weaving are 
industries the natives would quickly take to, and 
they would provide home industries which probably 
the women would ultimately take up. 

The Salvation Army have encouraged this work 
in India, and have patented a hand-loom; but, 
of course, it is cheaper to use Bombay spun yarns 
in India, and they do not seem to have any suitable 
machine for hand-spinning. I believe the London 
School of Weaving have to some extent taken up 
the matter, but probably more in relation to lace- 
making and such things; there is, I also under- 
stand, the Welsh hand-spinning machine; but the 
difficulty is to find someone who is sufficiently 
interested to go into these matters on the spot, 
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and to attempt to do it by correspondence from 
here is impossible. Possibly, if you ventilated the 
matter in the pages of your Journal, it would bring 
forward some suggestions. 


Hy. B. McKzrrow, Manager. 


The North Charterland Exploration Company (1910), Ltd. 
Fort Jameson, 
North-Eastern Rhodesia. 
July 29th, 1914. 


GENERAL NOTES. 


NORTHAMPTON POLYTECHNIC Institute.—During 
the past year the equipment of the various depart- 
ments has been extended in many directions. 
Amongst the more important items may be men- 
tioned in the Mechanical Engineering Department 
a complete two-stage air-compressor plant, designed 
for experimental work in engineering problems in 
connection with the compression of air, and also 
providing a supply of pressure air for pneumatic 
tools, etc. The equipment for aeronautical en- 
gineering and for the testing of materials under 
repetition stresses has been extended, and in the 
engineering workshop some additional important 
tools have been added. In the Electrical Engineer- 
ing Department the equipment of precision-testing 
instruments has been extended, and numerous ad- 
ditions have been made to the equipment inall the 
laboratories. The programme of work for the new 
session was necessarily arranged before the present 
abnormal state of public affairs arose, and the 
published “ Announcements” set forth schemes of 
work which were contemplated without any pre- 
vision of the serious disturbance which has arisen. 
How far this work can now be carried into effect, 
either as regards the instructors or because of 
disturbances in the ranks of the students, it is 
impossible to say. In a general way all the classes 
announced will be started, and most, if not all, of 
the work will be carried out, even if the numbers 
attending the classes are seriously diminished. 


A TOOTHBRUSH FROM NaTURE.—The stems of 
several different shrubs and trees in Santo Domingo 
are used by the natives as a toothbrush, or, 
as the natives call it, a ‘“chew-stick.” Among 
others, the stems of the orange, the lemon, 
and the membrillo or quince tree are used on 
account of the agreeable flavour of these woods. 
The most commonly used, however, is a plant 
ordinarily called ‘‘ guano,” which is probably the 
same as the one called in Spanish “palma de 
guano,” with the scientific name Trynax argentea. 
“ Guano ” grows in large quantities in the vicinity 
of Bani and San Cristobal. The natives use the 
green stem, the end of which they chew up and 
use in the manner of a teothbrush. It is said that 
the natives of Porto Rico, Jamaica, and other 
West Indian countries allow the “ chew-sticks ” to 
become dry before using them. 
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EXAMINATIONS, 1914. 


The old controversy as to the value of exam- 
inations has entered on a new phase in con- 
sequence of the recent action of the Board of 
Education. In June, 1911, the Board issued a 
circular announcing its intention to discontinue 
the old Science and Art Examinations. At the 
same time it reorganised the more advanced 
examinations, though even these appeared from 
the circular to be discouraged. The circular, 
while abolishing the Government examinations 
and discouraging those of other bodies, suggested 
a form of internal examinations to be established 
by local authorities and teachers, who should 
also frame their own schemes of work, and 
prepare their own syllabuses. 

It is certain that teachers, however well 
fitted to carry on their own educational work, 
are not, as a rule, competent to prepare general 
syllabuses, or to conduct their own examina- 
tions, and to say this is not to make any reflec- 
tion on the profession. It is also equally certain 
that certificates issued by local schools, even 
although the Board may carry out its intention 
to endorse them on certain conditions, would be 
neither acceptable nor useful to the candidates 
examined. The candidates obviously would 
not appreciate them as they now do the 
certificates issued by’ Government authority, or 
by responsible examining bodies ; while, as they 
certainly would not be recognised by employers, 
they would not have the same practical use- 
fulness in helping the students to obtain 
situations. 

While the circular dealt principally with 
examinations in Science, Technology and Art, 
it was evident that it applied, indirectly at all 
events, to examinations in commercial subjects 
such as are held by the Royal Society of 
Arts. . 

One result of the circular was that a number 
of inquiries and complaints were received from 
the Society’s Examination Committees, and it 
was stated that the Board’s Inspectors were in 
certain instances advising teachers to establish 


examinations for themselves in commercial 
subjects, and not to enter their students for the 
Society’s examinations. An enquiry at head- 
quarters elicited the information that these 
reports were exaggerated, but that, for reasons 
which they deemed sufficient, the Board were 
inclined to discourage generally the system of 
examination by external authorities, and to 
advise the establishment of internal examina- 
tions suited to the special requirements of each 
district. 

The ultimate result, so far as the Society is 
concerned, was that certain Inspectors of the 
Board were authorised to advise the Society, and 
valuable help was thus rendered to the Society 
in the modification of many of its syllabuses. 
This assistance, however, was of an unofficial 
nature, and it must be distinctly understood 
that no responsibility whatever is to be 
attributed to the Board, or its officials, for any 
advice which may have been tendered and 
accepted. 

Some of the local authorities, however, were 
more seriously affected, and in May last an 
important deputation from the Union of Lanca- 
shire and Cheshire Institutes waited on the 
President of the Board of Education. The 
members of that deputation—all of them men 
of long and varied experience in connection 
with general, technical, and commercial educa- 
tion—urged upon the President their strong 
objection to the proposed abolition of external 
examinations carried out by responsible bodies 
for the whole, or part, of the kingdom, and the 
substitution of a system of internal examina- 
tions to be established by schools. The objec- 
tions to the proposed change were strongly and 
forcibly put by many members of the deputation. 
It was shown that existing examinations, as_ 
carried on by such bodies as the City and 
Guilds of London Institute and the Royal 
Society of Arts, had done, and were still doing, 
most useful work; that they were highly valued 
by the students, many of whom voluntarily paid 
fees to be admitted to them; that they were 
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greatly appreciated by cages that it was a 
mistake to suppose that identical examinations 
in technical subjects could not satisfactorily 
be carried out in different districts, for as a rule 
an industry in one district did not materially 
differ from the same industry in another district ; 
that teachers, however capable, were not as 
competent as expert examiners to prepare 
proper syllabuses, and ‘“‘ needed the guidance and 
stimulus of external examinations’’; that where 
internal examinations had been tried the results 
were in many eases unsatisfactory ; that inspec- 
tion alone was not a sufficient guarantee that 
the ratepayers’ money was economically ex- 
pended; that local authorities and school 
committees were alike agreed that the pro- 
posed system would be of very little value, 
whereas -the system proposed to be abolished 
was of real value. 

Whether there have been any definite results 
from the deputation does not appear to be 
known; but it would be a matter of regret if 
the views, so well and so forcibly expressed, 
did not receive attention from the Board. The 
Union of Lancashire and Cheshire Institutes 
can speak with almost unique authority on all 
points connected with local education. It is 
the oldest body of the sort in the country, 
having been formed in 1839 when Mechanics’ 
Institutions were being established in various 
parts of the country for the promotion of 
popular education. It has always worked 
harmoniously with the Society. It has ren- 
dered the Society most efficient assistance in 
the carrying on and development of its ex- 
aminations, and it has arranged an excellent 
system of examinations of its own, which in 
many respects fits in with that of the Society, 
and, while it possesses useful features of its own, 
is an invaluable supplement to the Society’s 
work in the north of England. The same may 
be said with regard to its connection with the 
City Guilds’ Institute, with which the Union 
has always worked in the same harmonious 
way as it has worked with the Royal Society 
of Arts. 

The Department of TTT and Art, a former 
braneh of the Board of Education, may be held 
responsible for the somewhat excessive use of 
examinations in this country, and is it reason- 
able, or wise, that its policy should be so 
suddenly changed? The objections to exami- 
nations are well known. So also are their 
advantages. At all events, after having spent 
half a century and more in building up a com- 
prehensive. system of examination, which has 
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proved of- recognised valué to many. generations 
of students, would it not be well to hesitate 
a little before effecting so radical a change as 
that now proposed ? 


A very important change in the arrangements 
for next year’sexaminations has been announced. 
It has long been felt that, especially as regards 
the higher grade examinations, the usual date 
in the early spring was inconveniently early for 
many educational authorities. When the classes 
in many subjects are continued up to Whitsun- 
tide, it is obviously undesirable that an examina- 
tion in those subjects should be held in March 
or April; the candidates’ preparation is incom- 
plete, and naturally it is difficult to induce 
students to resume their work after the 
examination has been held. On the other hand, 
this does not appear to apply with equal force to 
the elementary stage. The educational session 
ends sooner, and for various reasons the earlier 
date is more acceptable. Inquiries made a few 
years ago of some of the principal examination 
committees did not elicit a very definite opinion 
one way or the other ; buta recent offer made on 
behalf of the Society to hold the examinations 
twice instead of once a year, when submitted 
to the Education Department of the London 
County Council, was favourably considered 
and eventually approved by the Education 
Committee, but with the stipulation that the 
Committee should not be asked to superintend 
two full examinations, Therefore the original 
proposal was modified, so far as London is 
concerned, to the extent that the elementary 
examinations should be held before Easter, and 
the examinations in the two higher stages 
about Whitsuntide. This proposal was also 
accepted by the principal independent London 
institutions who send candidates to the 
examinations. With regard to the rest of the 
country, it was evident that it would be 
difficult, if not impossible, to ascertain the 
views of all the educational authorities, and it 
was also tolerably certain that they would be 
divergent. 

It was therefore decided that in the provinces 
the whole of the examinations inall stages should 
be held twice in the year, the date for the first 
examination in 1915 being fixed for March 22nd 
to 31st, and for the second examination 
May 10th to 19th. Notice to this effect was sent 
out to all the examination centres in July. 
Outside the administrative County of London, 
therefore, it will be open to any authority to hold 
its examinations in any subject of any stage, 
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either in March or in May, or at both dates if 
it seems desirable. There will be no objection 
to a candidate entering for both examinations, 
The standard for the two examinations will be, 
as far as possible, the same, and of course the 
certificates will be of identical value. 

Certain alterations have been made in the 
syllabuses for various subjects. These alterations 
have been made to meet as far as possible the 
views believed to be held by the teachers of 
classes in those subjects, and the Council have 
also been much assisted by the unofficial help 
rendered by individual members of the staff of 
the Board of Education. 

No new subjects have been added, but 
Accounting and Banking have been separated, 
and will form two subjects instead of being 
combined in one. Company Law will be 
treated as a separate subject instead of being 
included in Commercial Law. Commercial 
History will be separated from Commercial 
Geography, and will form a separate subject 
under the title of Economic History. 

Certain other alterations in the syllabuses 
have been made, especially in the modern 
language subjects. In all these subjects 
certificates will be granted in the two lower 
stages on a general knowledge of the language 
alone. In Stage III. the candidates will be 
expected to specialise to a certain extent, and 
must show a literary, technical, commercial, or 
scientific knowledge,.as well as a good general 
knowledge of the language. 


The examinations this year were held in 
March, commencing March 28rd and con- 
cluding March 31st. They, therefore, occupied 
seven days, it having been found necessary to 
extend the time previously allotted to them. 
The results were issued at the following 
dates: —Advanced Stage, June 19th; Inter- 
mediate Stage, July 20th; Elementary Stage, 
August 20th. Having regard to the very large 
number of papers to be dealt with, no prospect 
can be held out of the results being published 
at earlier dates, but arrangements have been 
made for notifying at the earliest possible date 
to the various centres the success or failure of 
their candidates without waiting for the print- 
ing of the complete lists. It is hoped that 
these arrangements may satisfy the very natural 
and legitimate anxiety of the candidates to be 
promptly informed of the results of their ex- 
aminations. It has always been a matter of 
regret to the Council that so long a time 
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necessarily intervened between the holding of 
the examinations and the issue of the results. 

The total number of candidates examined 
in 1914 was 29,042 (Advanced, 5,065; Inter- 
mediate, including Theory of Music, 11,873; 
Elementary, 12,104). This is an increase of 
1,748 upon the 27,294 candidates of 1913, and 
is the highest ever attained. The previous 
highest number of candidates entering for the 
examinations since 1883, when the present 
system began, was reached in 1911, when the 
total amounted to 28,644. In 1912 there was 
a decrease of 587, and in 1918 a further fall of 
768, due to reasons stated n previous reports, 
and anticipated. The progress of the examina- 
tions, so far as numbers are concerned, is 
shown in the diagram on page 926. 

The total number of papers worked by the 
29,042 candidates was 35,422—a difference of 
2,216 as compared with the 33,206 worked in 
1918. Of these 5,832 were in the Advanced 
Stage, 18,544 in the Intermediate, and 16,046 
in the Elementary. There was an increase of 
539 in Stage III., of 242 in Stage II., and of 
1,435 in Stage I. 

In addition to the 29,042 examined in the 
annual examination, there were 57 Shorthand 
candidates at the Special Army Examination, 
628 candidates in Colioquial Modern Languages, 
and 244 in the Practice of Music. The total 
number of candidates who were examined in 
all subjects by the Royal Society of Arts during 
the year ending July last was, therefore, 29,971. 

The general results of this year’s examinations 
are given in Table A (page 921), and a com- 
parative view of the numbers examined during 
the last six years (1909-14) is given in Table B. 
(page 922). Tables C and D (page 923) show 
the percentage of successes and failures in all 
subjects of the two higher stages; while the 
percentage of candidates succeeding and failing 
in the two classes of Stages III. and II. and in 
Stage I. are to be found in Table E (page 928). 
Table F (page 923) gives the number of candi- 
dates, papers, and subjects in the Elementary 
Stage since 1901. Table G (page 923) shows 
the number of papers worked in all stages 
during the last nine years. Tables H and I 
(page 924) show the percentage of failures in 
the two higher stages for the last six years. 
Table K (page 925) gives the numbers of candi- 
dates examined during the same period. In 
Table L (page 925) are shown the results of 
the viva voce examinations held at various 
centres during the current year. . i 

The Commercial subjects included Book-- 
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keeping, Accounting and Banking, Shorthand, 
Typewriting, Economics, Précis-writing, Theory 
and Practice of Commerce (added to the list this 
year), Commercial Law, Commercial History 
and Geography, Arithmetic, Handwriting, Com- 
mercial Correspondence, etc., and Modern 
Languages. The other subject of examination 
was Music, divided into Rudiments of Music 
and Harmony. 

The Society this year awarded thirty Silver 
and forty-five Brouze Medals, the former in the 
Advanced Stage, and the latter in the Inter- 
mediate. It also gave away money prizes to 
the value of £87, besides the prizes, amounting 
to £40, provided annually by the liberality of 
the Clothworkers’ Company. 

The Clothworkers’ Company’s prizes were first 
offered in 1891, when a sum of £20 was placed 
at the disposal of the Society to provide First, 
Second and Third Prizes in Spanish and Italian. 
In 1895 another £10 was added to provide 
similar prizes in Portuguese. Under these 
~ conditions the awards were continued until 
1913, when the amount of the grant was in- 
creased to £40, and the allocation of the 
money was changed, prizes of £5 and £3 
being offered in the Advanced Stage of Theory 
and Practice of Commerce, Commercial Law, 
and Accounting and Banking, besides the three 
prizes as before in Spanish, together with prizes 
of £4 and £2 in the Intermediate Stage of the 
first-named subject, which was added to the 
Programme for the first time last year. This 
year a further alteration has been made, and, 
in place of Accounting and Banking, which has 
been split into two subjects, prizes are offered 
for Economic Geography, an important subject 
which well deserves encouragement. 

It cannot be doubted that the offer of the 
Company’s prizes for so many years did much 
to-encourage the study of those modern languages 
for which they were given. In the year 1890 
there were 55 candidates for Spanish, 3 for 
Italian and 7 for Portuguese. The corre- 
sponding numbers for this year, as noted in 
another part of this report, are 355, 76, 
and 29. 

As is always the case, the most popular 
subject is Book-keeping, the numbers entering 
for it being very far in advance of those in any 
other subject. The total number this year was 
11,883—an increase of 479 over last year, and 
by far the highest number examined. The 
increase showed itself in all three stages. It 
may be added that the growth in this subject 
has been continuous during the past five years, 
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having risen to the present numbers from 9,714 
in 1910. So far as can be judged from the 
percentages of failures and successes, the 
character of the papers shows a distinct improve- 
ment. In the Advanced Stage the percentage 
of successes was the highest during the past 
five years, except last year; and in the Inter- 
mediate Stage it was the highest that has yet 
been reached. The Examiner regards the 
character of the work in Stages ITI. and IT. as 
much the same as last year. In the Advanced 
Stage the first class candidates were nearly 
equal to last year, but in the second class the 
candidates were not quite so good. In the 
Elementary Stage the results are better than 
last year, and the papers show an improvement 
in the teaching. 

The next most popular subject is Shorthand. 
For this 7,815 candidates entered, a small 
increase of 64%n last year. The entries in the 
Elementary Stage showed an increase, but 
there was a falling off in the two upper stages. 
The percentage of failures in the Advanced 
Stage was abnormally high, and this is dis- 
appointing as compared with last year, when it 
was unusually low. During the past five years 
the failures in this subject have always borne 
an unduly large proportion to the successes. 
The standard has always been rather high, and 
a certificate in the first class of the Advanced 
Stage has always been looked upon as a certain 
passport to employment. It can hardly be 
doubted that the reason for the large number 
of failures is that a great number of candidates 
enter for the higher stage who are certainly not 
competent to do more than pass in the Inter- 
mediate. It is also certain that the passages 
set for dictation in the Advanced Stage were 
a little harder than those of last year. The 
results in the Intermediate Stage are rather 
more satisfactory, as is always the case, a larger 
proportion of the candidates succeeding in 
passing. At the same time the percentage of 
failures this year is a little higher than in any 
of the previous five years. The results in 
Stage I. are better than last year, but not sb 
good as in the two preceding years. The 
Examiner in his report gives a minute and 
elaborate analysis of the mistakes made by the 
candidates, and this should be carefully studied 
by future competitors. 

The kindred subject of Typewriting continues 
to attract a large number of entries, although 
the numbers in this have never compared 
with the entries for the two previously men- 
tioned subjects. The number this year was 
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2,806, an increase of 507 over 1913. Here, 
again, the number of entries was larger than in 
any of the previous five years. Looking at the 
percentage figures, it appears that the number 
of passes was about the average of recent years, 
but not nearly so good as last year.’ The 
statistics of each year’s successes and failures 
in this subject vary a good deal. This remark 
applies to both the Advanced and the Inter- 
mediate Stages. The Examiner finds the work 
in all three stages below the standard of last 
year. 

It is satisfactory to note the steady growth 
in the numbers entering for the very important 
subject of Arithmetic. During the past five 
years the numbers have increased from 2,388 in 
1910 to 8,225 in the present year; the total 
number for last year being 2,988. This increase 
is in all three Stages. It does not look as 
if the increase in numbers has been followed by 


any improvement in quality, at all events in: 


the Advanced Stage, for the percentage of 
failures is the highest of any year since 1910. 
In the Intermediate Stage the percentage figures 
work out a little better, because there are less 
failures proportionately than in any year, except 
last year. In the Elementary Stage there is a 
satisfactory increase in the percentage of passes. 
The remarks of the Examiner on the character 
of the papers submitted bear out these 
conclusions. 

The numbers entering for the examination 
in English have been very largely increased, 
because this year for the first time the subject 
was included in the Elementary Stage, and 
394 candidates entered for it. The total 
number was 748. The number who entered 
for the two higher stages amounted to 349— 
a slight falling off from last year, when there 
were 866, and the lowest of any year since 
1910. Probably this was due to the entries in 
Stage I. Judging from the percentage statistics, 
the character of the papers in Stages III. and 
II. was better than that of any year since 
1910, and this is confirmed by the Examiner's 
remarks, as he finds the results in Stage III. 
commendable, and those in Stage II. satis- 
factory. In Stage I. the proportion of failures 
was high, though the papers “ were marked 
with almost unjustifiable leniency.” 

With regard to Commercial History and 
Geography, for which there were only 54 
entries, it is an unsatisfactory feature of 
this subject that there has been an almost 
continuous diminution in the number of can- 
didates in the past five years. It is to be 
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hoped that this condition of things may be 
improved with the alteration proposed for 
next year, by which the historical and geo- 
graphical parts of the subject will be separated 
and dealt with under the heads of Economic 
History and Economic Geography. In the 
Elementary Stage it is not proposed to make 
any alteration, except in the title, and as 
before Geography alone will be the subject. 
It is not very easy to draw any definite con- 
clusion from the statistics of previous years 
as to the merits of the papers; but this year 
the percentage of failures is rather high, though 
not so high as in some previous years, in both 
the higher stages. For some years back the 
papers in the Intermediate Stage seem to be 
in their own class rather better than those 
in the Advanced. The Examiner notes that 
though the failures in Stage II. were more 
numerous, there was a larger proportion of 
first-class papers. With regard to Stage III., he 
thinks that the work on the whole was poor. 
The conclusion to be drawn is certainly that 
few of the candidates carry their work on to 
the standard required for the Advanced Stage, 
and this is distinctly a matter for regret. In 
the Elementary Stage the results are better, 
the improved quality of the work which was 
noted last year has been improved and even 
emphasised. 

The number of entries for Economics, though 
theré were not quite so many as last year 
(158 to 165), was higher than the number in 
other recent years. The percentage of successes 
in both stages, though satisfactory, was not 
quite so high as last year. The papers sent in 
for this subject are always good, though, as the 
Examiner remarks, a certain number of candi- 
dates enter for the higher stage who are not 
qualified either by ability or reading to do so 
with success. Speaking generally, the best 
papers sent in were of a very high quality 
indeed. In the Intermediate Stage the general 
level reached was satisfactory. 

Next year this subject will be divided into 
two—History and Theory, and the History 
part will include the historical matter formerly 
included in the subject Commercial History 
and Geography. ` 

The entries for Précis-writing- showed an 
increase of 87 over last year, the increase being 
mainly in Stage II. But the numbers are not 
up to the level of recent years, and there seems 
on the whole a decline in the number of entries 
in this subject. The Examiner remarks that 
the work in the Advanced Stage was by no 
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means unsatisfactory, and that the best of the 
In Stage II. the: 


papers were distinctly able. 
number of first- class certificates was dis- 
appointing. fi 

The number of entries for Commercial Law 
has always been satisfactory. This year there 
were 308—above the average of- recent years, 
` but not up to the number of 1912, which was 
380. As compared with the work of recent 
years, the percentage statistics show that-on 
the whole the work was a little better, and this. 
opinion is confirmed by the remark of the 
Examiner that on the whole there was a 
distinct improvement., 

In Accounting and Banking ihe: numbers are 
practically the same as last year—488 and 490. 
The numbers in recent years have not very 
greatly varied. The Examiner considers that 
the leading papers are. about the best which 
have been submitted in this subject, but, as 
in former years, many- candidates show a good 
knowledge of one only of the two subjects set. 
This opinion agrees with the results. shown. by 
the success and failure percentages. These are 
always good, and this year a htele peter than 
usual. 


- Tt may be ied that Hee year this subject 


will be divided- into two, and it is hoped ‘that 
tHe change will prove to the convenience and 
advantage of the candidates. 

For the new examination in the Theory and 


Practice of Commerce, 76 candidates.entered in. 


Stage III. and 78 in Stage II.—154 in all. In 
the Advanced Stage 65°80 per cent, succeeded, 
and 70:50 in- the Intermediate Stage. 
Examiner reports that the results of this first 


examination are satisfactory in both stages, 


although the number of first-class certificates 
is less than could have been wished. 

The examination in Commercial. Correspon- 
dence and. Business Training (Stage II. only) 
has now been carried on for four years. 
In the first three years there was a steady 


increase in the number of candidates—there 


were 247 in 1911, 880 in 1912, and 603 in 
19138. This year there was a little drop 
to 583. This indeed is less than might 
-have been expected, because doubtless many of 
the higher class candidates were attracted to 
the new examination in the Theory and Practice 
- of Commerce. It was at one time thought that 
the latter examination might with propriety 
have taken the place of the former, and it 
certainly calls for greater ability and more care- 
ful study on the part of the candidate. But the 
„Onei subject of Commercial Correspondence 
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and Business Training is evidently popular, and 
though the knowledge required for a certificate- 
in it is léss sound and thorough than in the 
newly-formed examination, it may perhaps be 
well to continue it for the present. The pro- 
portion of successes this year is very good, 
though, as the Examiner points out, there is a 
disappointing decrease in the number of first- 
class certificates. He considers that this indi- 
cates a -better all-round. standard of work, and 
he notes that owing to. the changes in this year’s 
syllabus it is difficult to institute any real 
comparison between. the present. results and 
those of last year. oft 
In the corresponding subject i in the Elemen- 
tary Stage—Handwriting. and C. srrespondence— 
there were 1,912 papers. worked; last year 
. There was thus this year an 
increase of 207. entrants, and, what is more 
satisfactory, an increased percentage of passes 
The Examiner points 
out some of the mistakés made, | which are of 
very much the. same character as in previous 
years. 
_ Of all the modern language subjects French 
has always, and naturally, been the most 
popular. This year there were 2,954 entries 
altogether, a trifling increase on the 2,913 
entries of last year, but a considerable diminu-~ 
tion as compared with the. entries of some 
recent years. The largest number was 3,647 in 
1911. The Examiner reports that the results 
of the examination in Stage III. were excellent, 
and draws attention to the satisfactory fact - 
that the number of candidates who gained first- 
class certificates . was . exactly equal to the 
number of failures. ‘This opinion is confirmed 
by the percentage of results, which shows the. 
lowest percentage. of failures in recent. years. 
The papers on the whole in Stage II. do not 
seem to be quité so good, though the Examiner 
considers the final- results as very fair, The 


percentage shows a larger proportion of failures 


as compared. with that of 1918, but it is better 
than that of any other recent year. As regards 

the Elementary. Stage, the Examiner considers 
the results “a little Pappomting owing to the 
general low average.” This he attributes with 
reason to the alterations in the syllabus, which 
included practically the elimination of all 
attempt at specialisation at this early stage. 

In German a few years ago there was a 
regular increase in the number of entries, which 
in 1912 reached 968; this fell to 858 last year, 
and to 826 in the present year. The falling off 
this year is in the two superior stages, the 
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number of entries in the Elementary Stage ' 


being the same. The class of work done in the 
Advaneed Stage is reported by the Examiner 
as, on the whole, very creditable, and in some 
respects better than of recent years. In the 
Intermediate Stage the work was generally 
poor, and an examination of the percentage 
results confirms this view. Nor was the work 
in the Elementary Stage very satisfactory. 

No other modern language attracts such 
large numbers as these; the third in order 
being Spanish, for which 355 candidates entered 
this year. This is the largest number for any 
of the past six years. Last year there were 274. 
The results this year appear to be rather better 
than in other recent years. . 

In Italian the entries, never very numerous, 
show a slight increase on previous years. 
There were 76 this year and 67 last year. The 
work in Italian always seems to be fairly good, 
and is so reported on by the Examiner in this 
as in previous years. The percentage of 
successes is generally high, and is much the 
same this year as usual. 

For Portuguese the number of entries is 
always small. This -year it was about the 
average; there were 29, and last year there were 
28. It has always been considered right, where 
the competition is so small, that the standard 
should not be expected to be very high, and 
consequently the percentage of successes is 
always larger than in the more popular subjects. 
This year it was a little higher than usual, but, 
with such small figures, of course no reliance 
can be placed upon percentage estimates. 

There are eight other modern languages in 
which the Society holds examinations, if candi- 
dates enter for them. These are: Russian, 
Danish and Norwegian, Hindustani, Japanese, 
Chinese, Arabic, Swedish and Dutch. In the 
most popular of these, the entries in any year 
rarely exceed a dozen. This year there were 
17 in Russian, which is a good deal in excess 
of any previous year. The only other language 
subjects in which examinations were held this 
year were Danish and Norwegian 7, Hindu- 
stani 1, Swedish 4, Dutch 8, and Arabic 3. 

The total number of candidates examined in 
all these languages during the past six years 
amounts to 216, of these 72 were in Russian, 
64 in Danish and Norwegian, and 44 in Swedish, 
while none of the other languages attracted 
more than ten candidates. So far as can be 
estimated, the cost to the Society for Examiners’ 
fees, printing, etc., for the examinations in these 
languages for the years 1909 to 1914 inclusive 
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amounted to something like £850, while the 
amount received in fees was £27. It is ‘there- 
fore evident that each candidate costs the 
Society something over £1 10s., and whether 
the value of the work done is equivalent to the 
expenditure is certainly doubtful. It will pro- 
bably be considered wise to enforce the old 
regulation, which has never been carried into 
effect of recent years, that no examination shall 
be held in a subject for which Iess than 25 
candidates present themselves. Even under 
these circumstances the Society will suffer a 
loss, but at all events, the loss will be lessened. 

The examinations in Rudiments of Music 
and Harmony were carried on as usual at the 
same time as the Commercial examinations, 
and the results appeared as part of the results 
of the Intermediate Stage. The total number 
of candidates again shows a decrease: This 
year there were 587, compared with 617 in 
1913, 688 in 1912, 691 in 1911, 619 in 1910, 699 
in 1909, 716 in 1908, 641 in 1907, and 687 in 
1906. In Rudiments of Music 342 candidates 
presented themselves, exactly the same number 
as last year. In Harmony there were 245, as 
compared with 275. Of the 342 candidates in 
Rudiments of Music, 266 passed and 76 failed. 
Of the 245 candidates in Harmony, 163 passed 
and 82 failed. The results do not differ very 
much from those of recent years, the propor- 
tion of successes and failures being singularly 
constant. l | 

A report on the Practical Examinations in 
Music has been published in the Journal." 
244 candidates were examined, a decrease of 
29 as compared with the 273 last year; of these 
196 passed and 48 failed. l 

The Council have now, after mature con- 
sideration, arrived at the conclusion that the 
steady decrease in the number of candidates 
entering for these Examinations indicates that 
they are no longer of much practical value, and 
they have therefore decided not to continue 
them. They have come to this conclusion 
with much regret, for they believe that at one 
time the examinations served a useful purpose, 
by encouraging youthful students who could not 
afford to enter for the Examinations of the 
Royal Academy of Music, at the time when 
the Society’s examinations were started, or in 
subsequent years for those of the Associated 
Board of the Academy and the Royal College 
of Music. 

They have continued for a considerable time, 


* See Journal, July 8rd, 1914, Vol. LXII. p. 701. 
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since it was in 1879 that, at the suggestion 
of Dr. Hullah, the Society first established 
examinations in Practical Music, that is to Say, 
examinations at which the actual capacity of 
students to play an instrument, or to sing, 
could be tested. Dr. Hullah acted as examiner 
from 1879 till his death in 1884, and was 
succeeded by Mr. W. A. Barrett, who died in 
1891. The work was continued by Sir John 
Stainer, Sir Joseph Barnby, and Mr. W. G. 
McNaught. In 1895, Mr. John Farmer was 
appointed, and he continued to act till 1899, 
when he was obliged to give up the work in 
consequence of illness, which, at a later date, 
terminated fatally. Since his death the 
examinations have been conducted by Dr. 
Ernest Walker and Mr. Burnham W. Horner, 
who served as Assistant Examiners to Mr. 
Farmer. 

In the first year of these examinations 
(1879) 117 candidates were examined. This 
number increased gradually and intermittently 
to 276 in 1891, and to 395 in 1895. In 1896 
certain changes in the system were introduced. 
No alterations have since been made. In that 
year there were 376 candidates; the numbers 
rose gradually to 546 in 1900, and reached 557 
in 1904. That is the highest point ever reached. 
Since that year there has been an almost 
continuous falling off, until the low number 
was reached this year of 244. 

For the Viva Voce Examinations held this 
year in Modern Languages 628 candidates 
entered—a falling off as compared with 
last year, when there were 688. These ex- 
aminations were, started in 1902, when 280 
candidates were examined. The numbers rose 
to 681 in 1905; after that there was a small 
diminution, the numbers varying slightly year 
by year, and falling to 583 in 1911, then they 
increased again to 688 in 1918, and this was 
the highest point yet reached. Examinations 
were held this year in French, German, Spanish, 
and Italian. The numbers were: French, 454; 
German, 121; Spanish, 40; Italian, 8. Table L 
(page 925) gives in detail the results of this 
year’s examinations. 

The examiner in colloquial French speaks 
well of the proficiency of many of the candidates, 
and he points out that many of those who were 
unsuccessful yet possessed considerable fluency 
in the language, though they were deficient in 
the accurate grammatical knowledge requisite 
for a certificate. Very much the same views are 
taken by the German examiner, who remarks 
that “the examination revealed not only a 
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large amount of sound, useful work, but also 
many cases of thoroughly fluent and ready 
command of the spoken language.” In both 
languages the proportion of candidates attaining 
distinction was high. The results in Spanish 
were good, and there was a slight increase in 
the number of entries. The number entering 
in Italian is never very large, and this year was 
about the same as last; the candidates appear 
to be fairly well taught, but the proportion of 
failures was a little higher. 

At the request of the Army Council, the 
Council, in 1907, arranged to hold a special 
annual examination in Shorthand for soldiers, 
and such an examination has been held every 
year since. In 1907 there were 40 candidates; 
in 1908, 84; in 1909, 60; in 1910, 66; in 1911, 
64; in 1912, 45; in 1913, 54. This year there 
were 57 entries. There were 19 centres in the 
United Kingdom, India, South Africa, Tientsin, 
Mauritius and Malta. These examinations 
were held on February 12th. Of the 57 candi- 
dates, 37 passed and 20 failed. In the Advanced 
Stage there were 2 First Class and 7 Second 
Class. In the Intermediate Stage there were 
T First and 21 Second. The percentage of 
successes is about 65, which is not up to the 
standard of last year, when the figure was 77. 

The Examination Programme for 1915 was 
issued on the 15th inst. In it will be found the 
fullest possible information about the examina- 
tions, a syllabus of each stage of each subject, 
and the papers set in 1914.* The attention of 
both teachers and students may be drawn once 
more not only to the syllabuses but also to the 
remarks of the various examiners on the results 
of last year. It will be found that these contain 
many valuable and helpful suggestions, and the 
work of the candidates year after year shows 
that far too little attention is paid to them. 
Teachers especially are earnestly recommended 
to study these remarks, as they ought to be 
guided by them in the instruction they give to 
their pupils. The remarks of each examiner 
follow his examination paper in the Programme 
for each year. 

The regulations for the Examinations in the 
Theory of Music, and those for the Viva Voce 
Examinations in Modern Languages, are also 
given at full length. 


* The price of the Programmes for 1914 and 1915 is 4d. each, 
post free6d. Copies can be obtained on application to the 
Secretary of the Royal Society of Arts, Adelphi, London, W.C. 
Programmes containing the papers set from 1905 to 1912 
can also be obtained (price 3d. each year, post free 447.). 
The regulations and syllabuses for the present year can also 
be had separately (without the papers),?price 1d., by post 14d. 
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TABLE O. 


PERCENTAGES OF SUCCESSES AND FAILURES, 
ADVANCED STAGE, 1914. 


dase, | Sefin | Paitures. 
Arithmetic ` . 10:00 32°00 58-00 
English .' . 20°52 | 47-43) 32-05 
Book-keeping 11°10 | 52°45 | 36°45 
Commercial History aaa 
Geography . 7:70 | 46:15 | 46°15 
Shorthand 6:22 | 30°67 | 63-11 
Typewriting . 14°75 | 50°82 | 34:43 
Economics . . 28:13 | 58°12 | 18°75 
Précis-writing . 15°15 | 54°55 | 80.80 
Commercial Law . | 11°36 | 53°25 | 35°39 
Theory and Practice of 
Commerce . . | 17°10 | 48°70 | 34:20 
Accounting and Banking 18:85 | 53°89 | 27°26 
French .' . . . . .|18:66]62:68! 18-66 
German 28:78 | 43°08 | 28-19 
Italian 52°17 | 34°78 | 13°05 
Spanish 26°50 | 51°28 | 22°22 
Portuguese 30°00 | 60°00 | 10°00 
Russian : 62+50 | 87°50 | 00:00 
Danish and Newwaslan 66°65 | 33°35 | 00-00 
Dutch . 00.00 | 00-00 | 100-00 


2 TABLE D. 


PERCENTAGES OF SUCCESSES AND FAILURES, 
INTERMEDIATE STAGE, 1914. 


aa 


First- | Second- 


class. | class, | Failures. 
Arithmetic 19:24 | 51°98 | 28-78 
English 18:82 | 59-41] 21°77 
Book-keeping . ‘ 10°71 | 64°01 | 25°28 
Commercial History and 
Geography . . . | 14:63 | 51-22 | 84:15 
Shorthand E 19°62 | 34:88 | 45.50 
Typewriting . 19°70 | 46:72 | 38°58 
Economicos : 84°00 | 50°00} 16°00 
Précis-writing . . . | 18°94 | 55°30 | 25°76 
Theory and Practice of 
Commerce. 11°60 | 58:90; 29°50 
Commercial Correndo 
and Business Training 6-52 | 72°21} 21°27 
French . . . . . «| 9°91|69°77;| 20°32 
‘German . . 11°48 | 55°35 | 33°22 
Ttalian 45°45 | 33°33 | 21°22 
Spanish 21°74 | 45°65 | 32°61 
Portuguese 11°11 | 33°33, 55°56 
Arabic . 66°66 | 33°34 00-00 
Duteh . 00°00 | 66°66 | 33-34 
Russian Š : 66:66 | 11:11 | 22°28 
Danish and Norwegian 50°00 | 50:00! 00:00 
Swedish . . .. . 25°00 | 25:00! 50:00 
Hindustani 00-00 | 00-00 | 100:00 
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TABLE E. 


PERCENTAGES OF SUCCESSES AND FAILURES IN 
ALL STAGES, 1909-10-11-12-13-14. | 
Advanced (Stage TII.). — 


1909. 


1910, | 1911. | 1912, | 1913.) 1974. 


— | I fT |, 


First-class .| 12°60 | 12-60 | 11°64 | 11°42 | 14:70! 18-92 
Second-class! 44°60 | 53°38 | 48°15 | 47-09158°17| 50-19 
| 42°80 | 34-02 | 40-21 | 41-49 | 27-13] 35-89 


Failures 


Intermediate (Stage IT.}. 


10°88} 15°13 
58°18) 52°79 
30°94) 32-08 


First-class . 18°81 | 12°77 15-78 | 15:27 
Second-class! 53°75 | 52°47 | 56:00 | 55°91 


Failures  .| 32°94 | 34°76 | 28-22 | 28°82 


Elementary (Stage I.). 


Passes . .| 66°54 | 66-80 64-69 | 64 99 | 61-08, 08. 68-46 


Failures ' .| 33°46 | 33-20 | 35:31 | 35°01 | 38° 92 36°54 


SS aa aaa 


TABLE F. , 
ELEMENTARY Examinations, Stage I. 

Year. can dnte epee Woe. subjects. 
1901 3,902 4,458 | 8 
` 1902 "4,871 | 4,807 | 8 
1908 " 5,882 | 6,020 8 
1904 6,401 -| 7,208 9 
1905 7,897 | 8,427 10- 
1906 7,425. | -8,537 |_.10 __ 
1907 7,692. 8,952. 10 ` 
1908 8,276 9,811 10 
1909 9,196 11,069 10 - 
1910 10,289 12,720 10 
1911 11,277 14,286 10 < 
1912 11,448 14,986 10 
1913 11,096 14,611 10 
1914 12,104 16,046 ` 11 

TABLE G. 


NUMBER OF PAPERS WORKED IN ALL STAGES, 
1905-6-7-8-9-10-11-12-13-14. g 


Stage ITI. | Stage IT. Stage I. Total. 
4,844 10,533. 8 , 427 23 , 804 
4,904 10,734 8,537 24,175 
4,815 10,802 8,952 24,569 
4,795 11,199 9,811 25 , 805 
5,433 12,512 11,069 29,014 
5,309 | 12,843 | 12,720` | 80,872 
5,931 | 14,025 | 14,286 | 84,242 
5,483 | 13,588 | 14,936 | 34,002 
5,293 13,302 14,611 83 , 206 
5,832 13,544 16,046 85,422 


The numbers for Stage II. include the papers set 


in Music. x 
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TABLE H. 
PERCENTAGES OF FAILURES IN ALL SUBJECTS, ADVANCED Sraq@E, 1909-10-11-12-13-14. 
1909 1910 1911 1912 1913 1914 

Arithmetic . . .. . 47°48 44°00 45°76 50°52 50:53 58-00 
English . . aaa‘ ’ 37:10 34°07 34°33 ~ 48-27 ~ -41:27 32-05 
Book-keeping . . . .| 41°43 36-40 45°24 49-12 26-48 36°45 
Commercial History and 

Geography .... 50°06 44:00 51°10 37°50 21°05 46°15 
Shorthand ..... 73°90 88°11 60-382 60°73 25° 80 63°11 
Typewriting. . . . .| 29°76 59-59 24°78 82° 59 27:70 34°43 
Economics . . .. . 24°62 31:75 45°46 25°42 14°54 18:75 
Précis-writing . . . . 30°60 26°98 30: 86 29°17 26-98 80°30 
Commercial Law . . . 33 -80 39°24 45°35 85:00 38-38 35°39 
Accounting and Banking . 30°08 25°80 27°25 28: 56 +27:35 27° 26 
Theory and Practice of 

Commerce . : deg ki a a 34°20 
French “3. . «@ <<: à 24°74 19°44 22-96 22°07 19:84 18:66 
German . . . . . .| 26°29 93°75 82-10 81°25 41°12 28°19 
Italian . . . .. . 14°24 14°28 12-00 10-00 11:77 13:05 
Spanish . . . . . ‘ť 29-00 45°12 35-80 23-30 33°34 22°22 
Portuguese . ... . 0-00 16-00 25°00 14°29 7°72 10°00 ` 
Russian . . . . . . 0:00 0:00 0:00 0-00 0°00 0-00 
Hindustani . v a Sa 0°00 a T > 
Danish and Norwegian . 11:00 14:28 30:00 0-00 0:00 0-00. 
Swedish or 12°50 0°00 14 00 50°00 33-34 0:00 
Dutch. « s s “« « 4 o z3 100-00 

TABLE I, 
PERCENTAGES OF FAILURES IN ALL SUBJECTS, INTERMEDIATE STaGH, 1909-10-11-12-13-14. ` 
1909. 1910. 1911. 1912. 1918. 1914. 

“Arithmetic .°. . . . 85°38 31°98 32°97 __ 29°71 27°95 28°78 
English . ... .. 31:23 28°17 28°49 28°57 36°30 21°77 
Book-keeping . . . . 30:74 30°76 82°63 33°44 26°52 25°28 . 
Commercial History and l 

Geography .. . 33°30 29-06 36-91 26°66 27-27 34°15 `` 
Shorthand . . . . . | 86°64 43°06 25:27 23-18 40°10 45°50 
Typewriting . . . . .| 31°59 82-27 28-07 34-01 25:97 33:58 
Economics . . . . .| 27°40 19-12 16-87 15°38 15°45 16°00» 
Précis-writing . . . .| 81°78. 1.-27-91 29-11 25°70 29°45 25°76... 
Theory and Practice of ‘ 

Commerce. . . a à ae 29°50 
Commercial Correspondence Í 
—and Business Training es aed 31°68 34°36 31°67 21°27 
French. . . -. ~- — 29-83 —| 26:58 22- 45 25°05 18-64 20:32 
German- . . . . . .] 46°15 32-49 21:47 39°76 42-90 83-22 
Italian . . ... . 18:00 14:29 17°86 16°67 22:73 21:22 
Spanish . . . . . .| 26-66 28- 97 34-44 28- 86 23°26 82°61 
Portuguese >. . . . . 0-00 30°77 81°25 60-00 40:00 55°56 
Russian . . . fe te 33°34 44-44 33°34 37°50 0:00 92°93 — 
Danish and Norwegian 0-00 0:00 38:33 20-00 0°00 
Swedish 20-00 75°00 a 66-66 | 50°00 | 
Japanese . i 100:00 100:00 60°00 os 
Hindustani fa an T `: 38° 384 100°00 , 
Chinese . . . .. . 0-00 0-00 | = oe 
Arabic i 42°86 0: 00 l 
Dutch. 33°34 
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TABLE K. 
CANDIDATES EXAMINED IN 1909-10-11-12-13-14. 


| 


| 
1909. | 1910. 1911. 1912. | 1918. 1914, 
a ah cS Ne! 
| OPEREERT 
Commercial Knowledge— : 
Stage III.—Advanced . . . .| 4,770 | 4,654 | 5,134 | 4,754 | 4,618 | 5,065 
Stage II.—Intermediate (includ- | 
ing Theory of Music) . . . | 11,076 11,340 | 12,233 | 11,855 11,580 11,873 
Stage I.—Elementary . . . .ı 9,196 l 10,289 11,277 | 11,448 11,096 12,104 
Totals. . . . . . . | 25,042 26 , 288 28 , 644 | 28,057 27,294 29,042 
Music (Practice) . . . . . . | 392 ae 283 296 273 244 
Colloquial Modern Languages . . 656 | 533 633 688 628 
Army Candidates .-. . . . . 65 = 64 45 54 57 
Totals in all. Subjects . . 26,155 | 27, 830 29,574 29,031 28,309 29,971 


TABLE L, 
Viva Voom EXAMINATIONS HELD DURING 1914. 


ot ce 
| wa | FS 
Place of Examination. Date. | a5 EE E E 
58| A| a | € 
French :— 1914, 
Enfield Technical Institute . . - 2 6 « . «| April 27,28) 34 2 25 7 
Manchester Municipal School of Commerce . . . io. April 30 .| 18 4 9 5 
Acton and Chiswick Polytechnic . . . . . . . . .{May6 | 25 9 11 5 
Liverpool High School of Commerce . . .. . =. . .|May12,18.| 27 8 8 11 
Kensington College . May15 .j| 21 16 5 a 
Regent St. Polytechnic (Candidates f from London Polytechnics) May 22 .| 17 10 7 bs 
City of London College . . May 26 .| 19 4 11 4 
Kensington College. . © « « « « | May 27,28 | 39 12 20 T 
Regent St. Polytechnic (External Candidates) . > « >- . | May29 .| 18 6 10 2 
Pitman’s School . June4 .| 21 18 1 ` 2, 
City of London College (Candidates from London Polytechnics) Juned. .| 17 5 9 8 
Birkbeck College . : June 8,9 .| 36 11 23 2 
Barnsbury Park L.C.C. ‘Institate . . . . . . . . .{Junel6 .| 19 6 13 ae 
Sussex Road L.C.C. Institute . . . . . . . . . -{Junel7? .| 2 6 13 2 
Plough Road L.C.C. Institute . . - + « « e « e{Junei8 .| 20 T 6 7 
L.C.C. Central School of Arts and Crafts ras hy bs: Ao . 20 4 18 8 
Choumert Road L.C.C. Institute . . . . . . . . .j|June23 .j 21 6 7 8 
Barrett Street L.C.C. Institute . . ©.. + « .«|June24 .|] 17 T 6 4 
Birmingham Municipal Technical School. . . . . . .|June24 .| 20 2 10 8 
Bristol, Merchant Venturers’ Technical College ©. « « .|July9. .| 24 1 18 5 
German :— 
Manchester Municipal School of Commerce . . . . . .{April29.. 8 1 5 2 
Pitman’s School . June8. .| 23 13 5 5 
Regent St. Polytechnic. Candidates from London Polytechnics) June9. .| 28 6 10 7 
City of London College (Candidates from London Polya) Junell .; 19 7 7 5 
L.C.C. Central School of Arts and Crafts . . . June 15 .| 25 5 13 7 
Bristol, Merchant Venturers’ Technical College . . . . .|July10 .| 28 1 14 8 
Spanish :— 
Manchester Municipal School of Commerce . - «| April 28 . 8 5 2 1 
Pitman’s School (Candidates from London 1 Polytechnics) » .{dunel0 .| 19 2 9 8 
Barrett Street L.C.C. Institute. . . . |dune25 .|]| 18 7 6 
Italian :— 
Barrett Street L.C.C. Institute . . . . . . . . . . |Junell . | 13 4 T 2 
Totals . 628 | 188 | 304 | 186 
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THE SUEZ CANAL AND ITS TRAFFIC, 


The future of the Suez Canal is so intimately 
connectei with the destinies of the continent of 
Europe, that special interest attaches to the last 
report on the returns of shipping and tonnage 
through the Canal for the year 1913, as this will 
probably form a useful datum line whence to 
calculate any modifications which the changed 
conditions consequent on the war may eventually 
bring about. One of the chief events of the year 
was the reduction of the transit dues to 6.25 francs 
from January 1st, 1913, which had the effect of 
reducing the gross receipts from 136 to 126 million 
francs. There was also a decrease of 795,137 tons 
in the tonnage of British vessels in 1913, but, on 
the other hand, in the case of German vessels 
there has been an increase from 2,790,963 tons to 
3,302,287 tons in 1913. Similarly with regard to 
the percentage of British vessels and their tonnage, 
the figures in 1913 were 58 and 60:2 respectively, 
as compared with 62°2 and 63:4 in 1912. The per- 
centage of German vessels and their net tonnage 
on the other hand increased from 13 and 14°9 in 
1912 to 15:3 and 16:7 per cent. respectively in 1913. 
As to the period occupied in navigating the Canal, 
the mean duration was 16 hours 19 minutes in 
1913, while as to the draught of vessels, the passage 
through the Canal of ships drawing 380 feet has 
been authorised to take effect on January 1st next. 
The troops and passengers passing through the 
Canal appear to increase in number from year to 
year. As to the former category, there was a 
decrease in the number of British reliefs, but 
18,330 more Turkish soldiers passed through than 
in 1912, this being probably necessitated by the 
hostilities in Southern Arabia and Yemen. The 
number of civilian passengers amounted to 169,641 
in 1913, as against 164,333 in the preceding year, 
while pilgrims, emigrants, and convicts showed 
a decrease of 4,976. The merchandise carried 
through the Canal from north to south increased 
under the heads of coal, petroleum, railway 
material, and salt; while in the traffic from south 
to north there were increases in regard to rice, 
manganese, cotton, oil-seeds, various minerals, and 
ground nuts. The chief decreases took place in 
the case of barley, wheat, sugar, grain, and soya 
beans. The traffic with the Indian peninsula has 
decreased, while that with China, Japan and 
Viadivostok, and also with Australasia, has 
developed. Trade with Siam has doubled during 
the past year, and there is an increase of 50 per 
cent. in the traffic with Indo-China. It is inter- 
esting to note the increase in the traffic with the 
Pacific coasts of America which has risen by about 
100,000 tons. This is attributed to the desire of 
creating traffic in anticipation of the opening of the 
Panama Canal. In connection with the relative 
advantages of the Suez Canal and Cape routes from 
Europe to Australia, it is worth noting that the 
number of sailings from Europe and Australia 
represent only 30 per cent. of the total sailings, the 
route by the Cape being much more frequented. 
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THE LIMITING CONDITIONS FOR 
THE SAFE USE OF ELECTRICITY 
IN COAL MINING.* l i 


The paper is a summary of recent researches on 
the limits of electrical ignition of inflammable 
mine-gases and coal-dust. The lower limit of in- 
flammability is 5:6 per cent. of methane in air by 
volume; a temperature of 200° C. lowers this to 
5'1 per cent. The most inflammable mixtures are 
at 8 per cent. for continuous-current break-sparks, 
10°2 per cent. for alternating -current breaks. 
Excess of nitrogen appears markedly to increase 
the necessary igniting current. With non-induc- 
tive circuits 1 ampére at 100 continuous volts is 
a typical value; the corresponding values with 
alternating-current are 7 ampéres at 40 periods a 
second, 16 at 20, 20 at 80, and 29 at 100. By 
varying the inductance the energy of an igniting 
break-spark is found to be constant at ‘about 0:1 
joule. Electric signalling bells have inductance 
up to 0°5 henry, and ignite gases at the trembler 
spark or signalling point. 

All electric lamps and fuses, however small, must 
be enclosed. Oscillations on a cable sheath caused 
by short circuits on the conductor will not ignite 
gas, but maintained leakags arcs from armouring 
are only slightly more active than break-sparks. 
Static discharges from 6-in. high-speed belting 
could not be made to ignite gas, nor the blue brush 
discharge from high-pressure conductors. Move- 
ments of clouds of dust have been shown to give 
electrification and to cause sparks, but the energy 
must be much greater than can be obtained ex- 
perimentally in order that this should become 
dangerous. Wireless telegraphy operations on the 
surface do not induce sparking potentials under- 
ground. Capacity sparks in general from cables 
left insulated after being charged are very active, 
0-002 to 0°005 joule causing ignition. 

The influence of gas in forwarding coal-dust 
explosions begins to be felt when 4 per cent. of 
gas is present. At 2 per cent. full ignitions are 
obtained at every trial. Coal-dust alone can be 
ignited by both continuous-current or alternating- 
current break-flashes, the former requiring 3°5 to 
6 ampères at 480 volts in non-inductive circuits, | 
the latter 14 ampéres at 40 periods and on a power 
factor of 0°8. Continuous-current faults on the 
negative cable develop rapidly in the presence of 
moisture, and the cable is disintegrated. Alter- 
nating-current faults are self-healing, and a 
mechanical fault does not increase electrically on 
an alternating-current cable. 

Armouring is necessary under modern power 
conditions; lighting and signalling circuits must 
be equally well protected to prevent open sparking. ` 
The limits of safety are electrically low, but the 
risks of ignition are even now no greater than 
those attending the use of flame safety lamps, and 
they can be entirely prevented. 

* Abstract of a paper read by Professor W. M. Thornton, 


D.Sc., D.Eng., before the Engineering Section of the British 
Association in Australia. 
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ARTS 'AND CRAFTS. 

The War and the Artistic Crafts.—People’s 
minds are so full of the war that it seems, perhaps, 
almost out of place to write about art; and yet 
there is a very real connection between the present 
European upheaval and the future of British 
craftsmanship, and more especially of British 
applied art. If we do not begin to consider the 
subject now, the end of the war will find us all 
unprepared to meet the situation which has arisen 
and to profit by the opportunity which lies before 
us. If we are to do this we must try to view the 
subject in its just proportions and to avoid mis- 
taking unimportant side issues for the main point. 
Although it is undoubtedly true that at the present 
moment several British industries would be in a 
much more favourable position than they are had 
it not become the habit to rely upon Germany 
for that ehemical knowledge which, with a little 
encouragement, could have been easily obtained 
over here, that simply goes to show that it is not 
altogether wise to allow chemical and other 
industries on which many other trades are de- 
pendent to fall entirely into the hands of foreigners, 
more particularly into those of any one foreign 
nation. It does not prove, as some people are 
inclined to think, that the duty of a nation is to 
supply all its own needs, and to place no reliance 
whatever on foreign producers for any manu- 
factured commodities. Indeed, events so far 
have demonstrated that, with a sufficiently large 
“fleet, a reasonable exchange of wares can be main- 
tained even in time of war, and that such 
exchange tends to facilitate both commercial 
and financial business. Therefore, though it 
is quite possible that, owing to the failure of 
supplies from other lands, this may be a favour- 
able moment for developing certain cottage and 
home industries, such as basketmaking and toy- 
making, and perhaps even to introduce certain 
new ones, it will be a great mistake if the mass of 
people comes to think that, from the point of view 
of Applied Art the opportunity which lies before 
us is chiefly one for an extension of arts and crafts 
and home arts and industries. In this connection 
we have to bear in mind that the war will have to 
be paid for, and that many normally well-off 
people may be quite unable to afford to pay a 
remunerative price for ordinary ‘ handwork,” to 
say nothing of the productions of artist-craftsman- 
ship, for some time to come. Hand-made lace, 
artistic jewellery, elaborately-tooled bookbindings, 
for example, are in the nature of luxuries, which 
many of those who habitually indulge in them 
will feel that they cannot now afford. Even in 
the case of products which may be regarded more 
or less as necessities, the question of priceis always 
of some importance. In times like these it is 
often the determining factor, and handwoven 
fabrics and the like, superior as they are, cannot 
in the nature of things compete with machine- 
made goods in the matter of price. It would 
seem, then, that the artistic handicrafts at least 
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are hardly likely to benefit by the present state 
of affairs. What of the other branches of Applied 
Art? | 


Art and Manufacture.—It is, of course, obvious 
that many trades have been considerably dis- 
organised by the war. That would have been 
inevitable in any case, and the situation has not 
been made better by the fact that many of the 
dyes and colours used in the textile and other 
trades are supplied under normal conditions by 
Germany. On the other hand, it is being said on 
all sides that there is a splendid opportunity for 
supplying markets which have hitherto been 
mainly dependent on Germany and Austria, and 
generally for extending our trade. But, as some 
of the wiser daily papers have pointed out, 
we have not an entirely clear field, and our 
success in selling our wares will depend in no 
small measure on their quality and their 
attractiveness. The proportion of the trade of 
the world which we shall be able to “ capture ” 
is not a fixed quantity. It is only by putting our 
shoulders to the wheel and offering of our best 
that the confidently expected ‘‘ boom” can be 
secured. In many trades this is not a purely 
commercial matter, with little or no relation to 
art. Into the production of printed and woven 
textiles (whether of silk, cotton, or wool), wall- 
papers, china and earthenware of all kinds, 
metalwork (in silver and gold as well as brass, 
iron, and copper), there enters the consideration 
of art. Manufacturers may be unwilling to realise 
its importance, art students, bitten with the 
desire to make things themselves, may scorn to 
work for manufacture, but the success of a certain 
type of trade depends in no small measure on the 
freshness and the attractiveness of its design. It 
is of no use, for instance, offering people textiles, 
however well woven or well printed, if their 
colouring is muddy and their design dull; and the 
level of design in England to-day is not very high. 
Everyone seems to have been agreed on that point 
for some time past, and everyone has blamed that 
section of the community to which he does not 
himself belong. It is, says the designer, the fault 
of the manufacturer, who has no real soul for art, 
and still more of the middleman, whose taste is 
positively bad. On the contrary, says the manu- 
facturer, the blame belongs to the artist, who 
pays no heed to trade requirements and grumbles 
at being fettered by the technical processes of 
manufacture. The trouble, says the artist-crafts- 
man, is that our whole industrial system is wrong. 
Bach man should live by the labour of his own 
hands, producing by the sweat of his brow not an 
infinitesimal portion of something, but a complete 
work of art. The art masters and the various 
educational authorities have all their theories as 
to what is wrong, and they all appear to start from 
the point of view of asking what ideally would be 
right. The net result so far seems to have been 
that, though there is machinery both national and 
local for dealing with the teaching of design and 
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craftsmanship, comparatively little is being done 
in the way of improving the standard of design in 
our large and important industries. 


A Plea for Design.—So many strange partner- 
ships have been formed by the stress of the last 
few weeks that it is perhaps not altogether Utopian 
to hope that, in view of the state of affairs con- 
fronting us, people from the different camps should 
try to work together, taking as a starting-point 
not what under ideal conditions would be desirable 
but what under existing circumstances is possible. 
Designers, manufacturers and artist-craftsmen are 
all of them going through a difficult time, and, no 
less than art students and the rest of the world, 
are roused to unwonted feelings of patriotism. 
Surely now is the time for all of them to realise 
that what they have to do is not so much on the 
one hand to endeavour to protect their own in- 
dividual artistic souls (if they happen to have 
them), nor on the other to claim for trade 
considerations the right to override completely 
the claims of art, but to try honestly to discover 
how they can best serve the common cause. 
There may be a great fascination about making 
some one thing all yourself, but the industrial 
importance of so doing is very small compared with 
that of producing a design which may penetrate 
into every corner of the globe. Is it not at least 
possible that the dullness of a good deal of modern 
English design is due to the fact that the glamour 
of the craft idea takes hold of the cleverest of our 
students at their most impressionable age? It 
presents itself to them, sometimes is deliberately 
presented to them by those in authority, as a gospel 
—the only gospel—to believe and follow, before their 
minds are quite capable of seeing that other ideals 
are possible. No one nowadays doubts the dignity 
of craftsmanship, but there is a dignity, sometimes 
overlooked, about design too. ‘‘ Paper designers,” 
as they are sometimes contemptuously called, are 
not all hacks, nor do they of necessity sell their 
souls. Those of them who have succeeded have 
done so largely because they were strong, vigorous 
men, capable of holding their own and of moulding 
circumstances rather than allowing themselves to 
be moulded by them, and they have had not only 
a wider but a deeper influence than people who 
have never seen behind the scenes realise. Their 
‘work has gone forth to many lands, and though 
their fame has been comparatively small, they have 
had some measure of recognition. Further, it is 
not as the maker of some one thing that a man’s 
real influence is spread. If William Morris, for 
instance, had not made designs for cretonnes which 
were within the means of ordinary folk and could 
be repeated over and over again his artistic reputa- 
tion would hardly have been as great as it is to-day. 
Is it too much to say that had they been roller 
instead of block printed it might possibly have 
been still greater? If the rising generation of 
designers could be made to realise all this they would 
probably chafe less at the restrictions imposed 
upon them by the machine, and set about seeing 
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how they could turn them to good account. As to 
the manufacturers, they doubtless have their 
faults, which many people are ready and willing 
to point out to them, but they are not all of them 
ogres or even machines. Some of them want to 
do good work for its own sake, and there are 
surely few who are not anxious at the present 
moment to increase their trade. The wisest of 
them will realise that to do that effectively they 
cannot afford to ignore the claims of art. 


OBITUARY. 


WALTER HuntEeR.—Mr. Walter Hunter, the well- 
known civil engineer, and senior partner in the 
firm of Messrs. Hunter, Duff, and Middleton, 
died, after a brief illness, on September 9th. He 
was born in 1840, and after serving a five years’ 
apprenticeship under his father he devoted him- 
self to the profession of engineering. His work 
consisted principally in designing and constructing 
engines and machinery of various kinds—e.g., 
dredging and excavating machinery, flour-mill 
machinery, sluices, lock gates, hydraulic cranes, 
distillery and brewery plant, etc. A great deal of 
this work was carried out for the Admiralty, the 
Crown Agents for the Colonies, the India Office, 
Trinity House, and several of the most important 
water, gas, and dock companies of London. 

In the course of time Mr. Hunter was appointed 
engineer, and subsequently engineer-director of the 
Grand Junction Water Company, London, and 
whilst holding this post he designed and built 
pumping engines, filter beds, and water mains at a 
cost of £250,000. He also originated the Staines 
reservoirs scheme of water storage, and jointly with 
Mr. R. E. Middleton was responsible for the first 
instalment of these works, which cost £1,125,000. 

From 1903, when the Metropolitan Water Board 
was formed, Mr. Hunter practised as a consulting 
engineer in partnership with Mr. Middleton and 
Mr. M. B. Duff. He was appointed by the Crown 
Agents for the Colonies to visit South Africa and 
inquire into the means of providing an ade- 
quate water supply to Johannesburg and the Rand 
mines; and later on he went to the West Coast 
of Africa, upon the instructions of the Colonial 
Office, to report on the question of water supplies 
for various parts of the Gold Coast Colony. He 
also appeared before numerous Parliamentary 
Committees to give evidence in connection with 
water and other bills, and he acted as arbitrator 
in a number of cases. 

Mr. Hunter was elected a Vice-President of the 
Institution of Civil Engineers at the last annual 
general meeting. He was also a member of the 
Institution of Mechanical Engineers, and of the 
Institution of Water Engineers. He joined the 
Royal Society of Arts in 1899, and in that year he 
read before it a paper on “ London Water Supply,” 
for which he received the Society’s silver medal. 
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Epwarp Riuey.— Mr. Edward Riley, whose 
death is announced at the age of eighty-three, was 
an old member of the Society, having joined it in 
1875. For many years he attended the meetings, 
-and frequently took part in the discussions. From 
1853 to 1859 he was chemist at the Dowlais Iron 
Works in South Wales, and rendered valuable 
assistance in the early production of Bessemer 
steel. In the spring of this year he was awarded 
the Bessemer gold medal, in recognition of his 
work in analytical chemistry and metallurgy. 


GENERAL NOTES. 


SCHOOL OF ART Woopcarvine. — The School 
of Art Woodcarving, 39, Thurloe Place, South 
Kensington, has been reopened after the usual 
summer vacation. Some of the free studentships 
in the evening classes maintained by means of 
funds granted to the school by the London County 
Council are vacant. The day classes of the school 
are held from 9 a.m. to 1 p.m. and 2 to 5 p.m. 
on five days of the week, and from 9 a.m, to 1 p.m. 
on Saturdays. The evening class meets on three 
evenings a week and on Saturday afternoons. 
Forms of application for the free studentships and 
any further particulars relating to the school may 
be obtained from the Secretary. 


UNIVERSITY OF LONDON; EXTENSION LECTURES 
AT THE Moussums.—Mr. S. C. Kaines Smith:-is 
giving a course of lectures at the British Museum 
on Greek Religion. These lectures carry on the 
line of study suggested by the course on Greek 
Art and National Life given at the Museum last 
winter. Modern Art and National Life are the 
subject of his course on Thursdays at the Victoria 
and Albert Museum, which deals with the develop- 
ment of Art from the Renaissance to the present 
day, showing how the widely varying treatment of 
classical models, and the application of classical 
principles in art in different countries, is directly 
due to national temperament, conditions, and 
history. Particulars may be obtained from the 
Hon. Secretary, Miss Claire Gaudet, 120, Cheyne 
Walk, Chelsea. 


THe Hepsaz RAILWAY TO Mepina.—Until a few 
years ago the trip from Damascus to the Moslem 
holy city of Medina was a journey of thirty-five to 
forty days’ duration, With the construction of the 
Hedjaz railway the journey from Haifa or Damas- 
cus to Medina has been reduced to fifty-eight hours. 
As it is enjoined upon Moslem pilgrims to visit, at 
least once in their lives, the cities of Medina and 
Mecca, the route now in use is vid the Hedjaz line to 
Medina, returning the same way, and then embark- 
ing at Haifa or Beirut for Jeddah on the Red Sea, the 
nearest port to Mecca. The administration of the 
Hedjaz railway has entered into a contract with 
the Khedivial mail line steamers to have ships in 
waiting at Beirut and Haifa for the trains from 
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Medina. Immediate embarkation is possible, and . 
pilgrims lose no time on their journey. It is the 
hope of the Ottoman Government to extend the 
Hedjaz railway to Mecea, thus entirely eliminat- 
ing the sea route. At present the distance from 
Medina to Mecca is twelve days by camel through 
an arid desert, and pilgrims, as a rule, prefer to 
return north and reach Mecca by the sea route. 


Grass BANGLES IN Inp1ra.—Glass bangles are an 
important article of import into India, owing to the 
universal wearing of these ornaments by native 
women and children of all classes. Most of these 
bangles are imported from Austria, and have a 
variety of colours—the most popular being amber 
and lavender. Red, yellow, blue and pink colours 
are also favourites. The sale of these bangles is 
one of the most interesting and characteristic 
features of Indian native bazaars. The number of 
bangles worn depends a good deal on the prosperity 
of the persons purchasing them, but even the poorest 
women and children will wear as many bangles of 
bright colours as their means will permit, and as 
can be conveniently carried on their wrists. These 
bangles often look surprisingly small, and as if im- 
possible to push over the hands without breaking. 
This is usually, however, skilfully done by the dealer 
who sells them, and once placed on the wrist the 
bangles stay there until they get broken. For 
some of the wealthy native ladies, bangles inlaid 
with gold, or even of solid gold, are used. The 
moon and star bangles, or star and crescent bangles, 
are in special demand for Mohammedan ladies. 
Although the majority of the bangles used are 
round and smooth, yet a great many are polygonal 
in shape, octagons being extremely common. 


THE APRICOT KERNEL INDUSTRY IN Cuina.—The 
apricot kernels exported from China during the 
year 1912—the latest year for which the particulars 
are available—amounted to 5,930,500lbs. Of this 
amount 4,801,200 lbs. were exported from the port 
of Tientsin. The two open ports in Shantung 
Province, Chefoo and Tsingtau, exported 620,800 
lbs. and 256,300 lbs. respectively. The countries 
to which the kernels are sent are Germany, Great 
Britain, France, and Italy. Of the 4,801,200 Ibs. 
exported from Tientsin, 3,199,400 lbs. were sweet 
kernels, and 1,601,800 lbs. were of the bitter variety. 
The apricots ripen during June, and the shipping 
season starts about August Ist, and continues dur- 
ing the remainder of the year. The apricots from 
which sweet kernels are obtained are larger than 
those from which come the bitter kernels. The 
apricots from which the sweet kernels are obtained 
are not eatable. The largest quantity of them come 
from the districts of Yen Ch’ing Chou and Wan Ping 
Hsien to the north and west of Peking. The bitter 
kernels are produced in many districts throughout 
the Provinces of Chihli, Honan, and Shansi. The 
cracking of the seeds and extraction of the kernels 
are done by hand with a wooden hammer, the 
seeds being first soaked in water to moisten them. 
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COBB LECTURES. 
THE SINGING OF SONGS OLD 
AND NEW.* 
By H. PLUNKET GREENE. 
Lecture I.—Delivered May 12th, 1914. 
Fo.xk-SonGs. 


These lectures are on the singing of the 
various types of song specified (Folk-Songs, 
Classical and Modern Songs), and will not treat 
of the historical side except incidentally. The 


historical part of such songs has often been ` 


dealt with before, but I do not think many 
people have been greatly daring enough to 
define how they should be interpreted. There 
is no fear of didacticism here, for the essence of 
all song is that it is individual. 

Songs are the property of a commune of 
individualists. They belong to all alike, and 
each is the private possession of the singer who 
sings it. A poem may have a perfectly different 
emotional effect on one man and on another. 
If that is true of words, how much more must 
it apply to music, and how much more again to 
words and music together? The combination 
of the two makes perhaps the strongest 
emotional appeal to the individual that we 
know, and his response thereto depends on his 
temperament, intelligence and equipment. In 
no two men are these alike. Interpretation is 
therefore essentially individual. 

It is well that it is so, for if it became stereo- 
typed there would be no scope for personality ; 
imagination would count for nothing, and 
originality would be a dead letter. Songs would 
be moulded to a pattern, and the tyranny of the 
beautiful voice would be established for good, 
while its possessor would become, if possible, 


* In the course of these lectures many passages were 
quoted verbatim from the lecturer’s work, ‘‘ Interpretation 
in Song” (Macmillan & Co., Ltd., and Stainer & Bell, Ltd.). 


more insufferable than he is alreatly. ‘ Individu- 
ality ” is the singer’s greatest asset. Every 
song in the world is his property to do what he 
likes with. So much the greater his respon- 
sibility. 

I had at first intended to reverse the order of 
these lectures and put folk-songs at the end, for 
they are so delightful and make such a direct 
and popular appeal, from the performer’s point 
of view; but I came to the conclusion that this 
was rather a cowardly and ad captandum 
proceeding, and really putting the cart before 
the horse. I have therefore restored them to 
their proper order. 

In all singing, whatever the style or period to 
which the song belongs, one thing must be 
borne in mind, namely, that the human voice 
starts with two inestimable advantages, quite 
apart from its human quality— 

(1) That it is given a definite melody to sing. 

(2) That it has speech to work with as well 
as the tune. 

For many a long day now the voice has had 
this position of pre-eminence. It is the very 
essence of a song that the voice should be king, 
and all the rest subjects. The very word 
“ accompaniment ” defines the quasi-subordinate 
position which all the rest occupies. 

There is a certain class of song which we call 
“ atmospheric,” in which the voice takes its 
place in the scheme of things, and in which 
whatever illustration there is, is mostly in the 
accompaniment, the voice making itself as little 
conspicuous as possible, and making its indi- 
vidual effects by tone-colour. In such songs 
the highest compliment the audience can pay 
to the singer is to be unaware of his separate 
existence; but even here he has the second 
advantage spoken of earlier. He has the words 
with their power of direct appeal, and the story, 
whether it be a true ballad or a tone-picture, is 
his to tell and nothing can ever take it from 
him. The tendency of modern music is to get 
further and further away from the two great 
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fundamental things “in musit—thythm anā“ 


melody—and to exalt’ abmosphere'and colour 
at their expense, and no doubt in the scramble 
after originality and novelty we shall soon find 
the voice divorced from speech and used simply 
as an instrument of peculiar colour. 

It is already used to hum accompaniments 
—to me rather a cheap and ad captandwm 
effect, though undoubtedly effective—and I 
shall never be surprised if the singer one day is 
asked to divest himself of his chief privilege 
and hum or groan or shout a pictorial scena 
with orchestra. It is the day of invention and 
discovery and the use of waste products, and 
futurist sonatas for voice and pianoforte or tom- 
tom or tin-kettle are within sight: I must 
have the gift of prophecy, for the above words 
were written some time in the first week of 
April, and in the Fumes of April 16th, in a 
criticism of the Torquay Festival, the follow- 
ing passage occurred: ‘ Mr. Percy Grainger’s 
work, the ‘Colonial Song,’ called for short 
‘sentimentals,’ was now heard for the first 
time. It is a duet such as might have occurred 
somewhere in ‘ Hiawatha ’—not a lyric, for it is 
not intended to ‘express’ any emotion, nor a 
ballad, for there are no words. With engaging 
candour the composer directs that it be sung 
to ‘ Padaba’ or ‘ Tiribidi,’ or any Italian 
syllables that prove convenient to the singers, 
and these in their embarrassment at the riches 
thus proffered them compromised upon ‘ Ah.’”’ 
The Spectator of April 21st, writing on the 
same subject, has crystallised it ‘as follows: 
* Relieved of this laborious burden, the human 
voice cannot fail to gain enormously in 
flexibility and even power. It is notorious that 
when one wishes to attract attention at the 
greatest possible distance, one seldom shouts a 
word but generally ejaculates ‘Hi!’ Again, 
as it is ex hypothesi the privilege of the highest 
music to be able to express the ineffable moods 
and thoughts and emotions which transcend 
the powers of speech, the raising of the voice to 
the purely instrumental plane must obviously 
enhance its dignity and nobility. Music will 
no longer be hampered by the continuance of a 
system which tends to make its capabilities 
of expression conterminous with the narrow 
bounds of speech, but will find in the human 
voice a loyal ally in its progress along the 
illimitable inane.”’ 

Folk-songs providentially run none of these 
dangers. They are tunes pure and simple, and 
they might have been there, so far as we are 
able to put a date to them, for all time. The 
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note to them or alter a phrase in them they 
cease to be folk-songs. 

To-day I am going to treat of all tradi- 
tional songs. They depend entirely upon the 
two great primitive things spoken of earlier, 
melody and rhijthm. Both are inherent in the 
songs, but in their delivery one of these is in the 
hands of the singer. The melody he cannot 
alter. The rhythm he can either make or mar. 

The main rule of all singing is—Never stop 
the march of the song. 

There are various reasons. for and ways of 
stopping the mareh of the song: over-elabora- 
tion of detail; pauses for cheap effect; even 
deficiency in rhythmical sense, though the man 
without rhythm does not get very far in public ; 
but in nine cases out of ten the reason is 
physical—want of breath. 

The average singer, when he finds himself at 
the end of his breath, adds an extra silent beat 
to the bar—in some glaring instances more 
than one—in order to refill his lungs with the 
least possible physical discomfort to himself. 
When this is done in every other bar, time- 
signatures become a farce, and rhythm, the 
beginning of all things, relapses into chaos. 

The man who has no sense of rhythm has no 
right to inflict himself upon the public. The 
man who has it and lets it go because he 
cannot hold it has not learnt his technique; 
he must go back to the beginning and learn the 
first essential of his business—how to breathe. 
The man who has it and deliberately destroys 
it, is guilty of murder in the first degree. It is 
the most heartless, sacrilegious, slipshod crime 
in music; it is like strangling a child, for 
rhythm is the child from which music grows to 
manhood. 

This does not mean that music to be 
rhythmic must be four-square. Heaven forbid ! 
The child must have playtime. Any phrase or 
set of phrases may be spread out or narrowed 
in, held back or hurried on, and the rhythm will 
be all the better for the change when it is 
brought back. 

As long as the singer’s singing is rhythmically 
continuous his hearers stay with him on the 
level of his song. Let him stop that song to 
take breath, and the magnetic thread by which 
he holds them snaps, and down they fall; that 
means starting again, and it must be a matter 
of many bars before even the most magnetic 
performer can wind them back to his level. 
Let him repeat this once or twice, and by 
the end of his song they will have been left 
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hopelessly behind, having given up the'struggle 
as a bad job. It is not a matter of esthetic 
interpretation ; it is a primary physical response 
to the demand—positive though unexpressed— 
of the audience for fair play. 

This first rule is a law of the Medes and 
Persians. To keep it is the hardest thing, 
physically, in singing: it involves Spartan 
training, bodily strain and great courage, for it 
is for years one long struggle between mind 
and body. Nature cries aloud for rest, for 
breathing time, but, it should be a point of 
honour never to give in, If the singer realised 
the power of rhythm fo sway his heafers he 
would never leave it till hé was its master. 
The rhythmic drumming of feet of the popular 
audience may sound cheap, but it is music to 
the singer’s ears; it isa tribute’to his rhythmie 
sense; it means that the lilt of his song has 
found his audience out. The people hungers for 
rhythm, but in this country its caterers either 
leave it to starve or adulterate its cheap food. 

There are rhythmical and wunrhythmical 
countries—those who. have heard a Hungarian 
dance played in Vienna and London respectively 
will appreciate the difference—nations in whose 
blood rhythm is born and others where it has 
no home, where when it comes as a visitor it is 
welcomed with delighted surprise. It is only 
within the last few years that rhythm has been 
recognised and taught in our elementary schools 
as the first essential of musical training; the 
éffect is being widely felt already, but there is 
still a long way to go. The average English- 
man, and even the average trained English 
musician, associates rhythm with primary and 
secondary accents alone, and lets the rest take 
care, more or less, of themselves (to the average 
Singer £ is the only compelling rhythmical 
time). If he religiously accentuates the first 
and third beat of the four-beat bar he feels he 
has done his duty. If he had ever heard an 
Irish piper and fiddler play a dance tune, or 
seen and heard a troupe of Spanish dancers, he 
would suddenly discover that there is an accent 
on every beat. He will find not only that the 
primary and secondary accents are there as 
before, but that some extraordinary thing has 
happened to the tune and to him; that the 
rhythm has suddenly ceased to be vertical and 
has become horizontal, that the pendulum no 
longer swings up and down in the old gentle- 
manly way, that some great undiscovered 
elemental force- has’ caught him in its mighty 
grip and is whirling him along in a straight 
line to the inevitable end. 
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True rhythm is inexorable; true rhythm iş 
compelling; true rhythm is ever on the move 
and ever in a straight line. Nothing can stand 
before it; everything must clear out of its way. 
Its motto is ‘“ Push on!” No singer could or ` 
should sing such instrumental accents, but the 
feeling of their rhythm should be in his blood 
and ‘‘ Push on!” should be written in letters 
of fire in his brain, for it is the secret of the 
singing of every song big or little, fast or slow; 
be it as harassed as the ‘‘ Erlking”’ or as lazy as 
“ Feldeinsamkeit ” it pushes on in a straight line 
to its goal, inevitably. It is this principle 
of the straight line which makes fine phrasing, 
and the sense of inevitableness which gives the 
intpression of style. To the singer—who ig, as 
a rule, the least musical of musicians—accents 
are associated with down beats. He knows, of 
course, that the third or secondary beat of a 
four-beat bar is horizontal in conducting, but 
none the less in his mind’s eye all accents are 
descending hammers vertical in direction. If 
this were so a song would never move; it would 
be a series of accented and unaccented notes 
jogging up and down; but rhythm is like a 
piston; if may work up and down in direction 
but it drives the structure forward. Melody 
is horizontal, and melody is ever on the move 
and on the move forward: and melody is the 
singer’s stock-in-trade ; if the melody wants to 
move he must move with it or for ever hold his 
peace. 

A song must “push on” note by note, word 
by word, phrase by phrase to its inevitable end. 
This is true of every song, but it is the very 
soul of folk-song singing. 

[Example sung— The Gentle Maiden.”’ 


You will have noticed that in the song I 
have just sung there was a pianoforte accom- 
paniment. You felt as strongly as I did the 
heinousness of the breaking of the musical 
phrase and the consequent injury to primitive 
rhythm. This was because of the accompani- 
ment, for strange to say to unaccompanied 
folk-song singing this rule does not apply. 

All folk-song singing was no doubt originally 
unaccompanied and utterly spontaneous. 


[Example sung—‘ Oh! Arranmore ” (not in 
the programmé). An old Irish melody, 
sung first without, and afterwards with, 
accompaniment. ] 


Unaccompanied folk-song singing is one of 
the most remarkable things in music. It 
breaks every rule of the art. It is the most 
ad libitum type ‘of performance it is possible to 
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imagine, The true singer of the people is born, 
not made. He will drop an obvious beat here 
and put it in there. He will hold back a phrase 
_ to superimpose an ornament (this applies far 
more to Ireland, where ornament is used with 
an Oriental freedom, rather than to England, 
where it is rare). He will dwell upon un- 
accented notes in unaccountable places. He 
may so juggle with the time that it may be 
impossible to give it a time-signature. The 
tune itself may be so peculiar that it may 
demand no arbitrary key-signature! He may, 
in short, give himself a free hand, break every 
rule and just sing ; and yet he has a rhythm of 
his own so strong that it sets the heart of the 
trained singer leaping, so subtle that it defies 
imitation—wholly fascinating, wholly unlearn- 
able. It is Nature as opposed to Art. No man 
who has not got it in his blood, and who has 
not lived with it in his youth, can ever acquire 
it. The further he travels along the road of his 
art, the further he leaves that astounding 
sense behind. 

Unaccompanied folk-song singing at its best 
is only given to a few to hear. It does not, 
unfortunately, enter into the practical side of 
the public:singer’s life, and its rules, or absence 
of rules, are not for him. He has to do with 
the accompanied folk-song where the great 
rules of rhythm apply most rigorously of all, 
and not to one song but to all. 

Simple as it appears, and simple as it should 
sound, no branch of singing is so difficult as 
accompanied folk-song singing. Woe betide 
the singer-whose lungs fail or whose rhythm 
halts. In a modern song it.can be forgotten ; 
in a folk-song never. 

The integrity of the phrase, however long, is 
its very essence, and before its march words 
and prosody values and all else go down like 
ninepins. It is the addition of the instrumental 
accompaniment which makes the great main 
rule which I have spoken of—‘ Never stop the 
march of a song’’—imperative. There is a 
North of Ireland tune (with modern words) 
called ‘ My Lagan Love,” arranged by Mr. 
Hamilton Harty. This is as near to the effect 
of an unaccompanied folk-song with accom- 
paniment (being an Irishman I am entitled to 
a bull) as I can get. It is the extraordinary 
inherent rhythmic and melodic peculiarities of 
the tune itself which make this possible. It is 
simply an improvisation to look at on paper. 
You cannot give it a time signature. The 
arranger has marked it “‘ Quasi senza tempo,” or 
in other words, ‘‘go as you please.” It is 
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nominally in the key of C major because it ends 
on C, but it is full of E5’s and B)’s and 
wanders about all over the place. This version, 
too, is ornamented to a certain extent, but the 
individual singer would probably ornament it 
further ad libitum, as he has a perfect right to 
do, for folk-songs have no doubt been altered 
and improved by the individual from time to 
time, and have only grown to their present 
form by degrees. Hence the many varying 
versions of one and the same tune found all 
over the counties of the United Kingdom. 


[Example sung—“ My Lagan Love.’’| 


Against this put a fiddle-tune like “ Quick! 
we have but a Second.” There is no time to 
breathe here—the fiddle did not stop and breathe 
—and it goes so quick that you cannot fitin a 
breath without stopping it. Therefore it must 
either be sung all in one breath or not sung at 
all. We must presume now that we are 
physically and technically able to preserve the 
golden rule in accompanied folk-song singing, 
that we must never break the phrase however 
long, except purposely. 


[Example sung—‘ Quick! we have but a 
Second.”’| 


Having learned our business we are given a 
certain freedom of choice, We may break 
our phrases for definite dramatic purposes. 
These oceasions are very rare and are found 
mostly in the true ballad; and we may do what 
we like at the end of our song, remembering 
always that the singer is the servant and 
rhythm the master, and that every rallentando 
or long pause that spoils the proportion of 
our song as a whole, even when coming at 
the end, not only spoils the effect on our 
audience but is a betrayal of our individual 
trust. Folk-songs are practically always 
strophic, and you have several verses to give 
you your proportion. Do not spoil the song as 
a whole by an orgie of rallentando at the end. 

In this connection it is only right to re-assert 
that the integrity of the phrase does not mean 
that every phrase has to be sung four-square in 
strict time. You may spread out or narrow 
in any phrase or any part of a phrase anywhere 
to any extent at any time you please, and the 
song will be all the better for it, provided that 
thereby not only do you not stop the march of 
the song, but actually enhance the rhythm. 


Folk-songs may be roughly divided into :-— 
1. Ode songs—addressed to some person or 
his memory, or to some place, or to the Deity. 
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A very large number, some 70 per cent., of 
Irish songs belong to this class. 

2. Contemplative songs and songs of reminis- 
cence. 

8. Narrative songs, beginning “As I Walked 
out one Fine Morning,” and the like. This 
group includes the great dramatic ballads and 
the ‘Come all ye’s.” The latter lend them- 
selves greatly to parody, especially in Ireland, 
in which case an old tune is used, and the 
words paraphrased to suit the situation of the 
moment. 

4, Marches—in which may be waladod the 
invocations to war, which are of course 
innumerable. 

5. Humorous or quasi- humorous. The 
standard of humour varied of course from one 
generation to another, and many of the old 
tunes have had humorous words tacked on to 
them to fit the feeling of the day, but lots of 
these quasi-humorous songs—which would be 
infantile if taken apart from the delightful 
tunes—such as all the versions of ‘“‘ Where are 
you going to, My Pretty Maid? ”—have been 
handed down from time immemorial. 

Technically, that is from the point of view 
of how they are sung, they belong to three 


classes : — Š 


(a) Pure bel canto. 

(b) Rhythmical, generally bel canto too, but 
in which everything is subordinated to rhythmic 
strength. 

(c) Ornamented. 

1. Ode Songs.—I have already quoted ‘“ The 
Gentle Maiden,” whieh, although not directly 
addressed to the victim, is none the less a 
love-ode in her honour. It is pure bel canto 
in technique, as these songs generally are. 

«The Cuckoo Madrigal.” Here we have bel 
canto combined with rhythmical. As you will 
realise when you hear it, the integrity of the 
rhythm is the life and soul of the delightful 
little tune. You will see that here at the end 
of each strictly rhythmical verse it pays to 
spread out your phrases, and that such 
spreading out is an actual relief to the brain, 
and at the same time enhances the rhythm. 
Note, too, that such spreading out must be in 
the picture and not overdone, also that the 
meaning of the words must thereby be 
emphasized. 

2. Contemplative. — “I know where I’m 
goin’.”’ 

8. Narrative Songs.—For purposes of illus- 
tration. nothing is better than ‘the true 
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traditional ballad. This is generally in strophic 
or stanza form, ahd has many verses sung to 
It telis a story or plays a 
little drama in song, and the dramatic singer 
acts it in tone-colour. Sung without tone- 
colour it may awaken a certain amount of 
interest merely as a story, but no more than if 
it were read in a book, probably less, for the 
reader would read a variety into it for himself, 
which the singer’s monotony would actually 
counteract. All the instrumental devices in 
the accompaniment of the musical adaptation 
cannot galvanise the story into life if the singer 
does not stage it with his voice. 

Let us take the famous old Scottish ballad, 
“The Twa Sisters o’ Binnorie,”’ and work it out 
in dramatic form and see how it can be coloured. 

In this ballad we have the ee char- 
acters:— ` 

i. The eldest sister (jealous, and bad. for the 
dramatic purposes of the story). 

ii. The youngest sister (innocent and presumi- 
ably beautiful). 

iii. The knight (deceitful, bút not necessarily 
originally so). 

iv. The miller’s son. 

v. The body of the drownéd woman (given a 
verse to itself and unquestionably treated with 
colour). 

vi. The harper. 

vii. The harp (a supernatural parsonallty 
gifted with speech). 

The story tells itself, but what a story and 
what a chance for the singer! Seven characters, 
a dozen dramatic incidents, and twenty-four 
dramatic interjections! Surely there is scope 
for colour here; or are sisters, knight, harper, 
harp, Edinburgh, Stirling, and bonny St. 
Johnston all to sound alike? Let us take it 
line by line and act it with our voice. If the 
colour is there it will follow the mood. 

Tone-colour in such dramatic characterisation 
must be handled with care, otherwise it may 
develop into caricature. No man could convey, 
or even attempt to convey, the actual difference 
in pitch or timbre between a woman’s voice and 
a man’s, between the miller’s son and the 
drowned woman of the harp, or the knight and 
the Lorelei in Schumann’s “ Waldesgesprach.”’ 
Sex settles that for good and all. But interpre- 
tation knows no restriction of sex, and stages 
its individuals by differentiation in the handling 
of the character and sentiments of each. 

. The student will ask with justice at the end 
of all this, “ What is tone-colour?. What is 
the physical colour of each and every sentiment 
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ofeach and every line of your’ ballad, and how 
am I to get it?” That cam never be put in 
black and white any more than the colours of 
a picture. 

- Tone-colour is a hybrid word partly borrowed 
from the sister art, It is impossible to say of 
any character or line in the above ballad that 
it is red, white, or blue. ` The utmost the singer 
can do is to ‘ vitalise the breath,” and add to it 
the same colour when singing the words that 
he would ‘give when speaking them in accord- 
ance with their dramatic significance. How 
that ‘colout'is physically to be ‘attained is a 
matter for his teacher first and ‘himself later: 
It can néver be puton paper. Though physical 
in its. process. arid actual in its acoustic effect 
it makes in reality a- moral. appeal to the 
listener. 

Tone-colour is part of the physical response 
of the voice to the play of feeling, and being 
physical it is correspondingly hard to describe 
in writing. Every individual has command of 
and unconsciously uses a certain form of tone- 
colour every day of his life. The ordinary man 
—he does not need to be a singer—can, by the 
mere giving out of breath in a variety of sighs, 
express in colour such varied emotions as sad 
contemplation, surprise, pleasure, horror, con- 
tentment, amusement, and so on. Tone-colour 
in singing is the vitalisation of that breath 
before adding to it the spoken word. It follows 
the mood as unconsciously as the hand follows 
the eye or the sigh follows the thought. 

To successful interpretation it is indispens- 
able. Without it variety or dramatic illustra- 
tion would be impossible, for it is the singer’s 
substitute for stage-setting and action. 

Tone-colour is of two sorts—atmospheric, in 
which the colour paints the mood, and dramatic, 
in which-the voice adopts a character or series 
of characters and stages or illustrates the actions 
and emotions of each. 

It is, as said above, the unconscious response 
of the voice to the play of feeling, and is un- 
consciously assimilated by the sympathy of the 
hearer. It is only in the big dramatic changes 
that its physical side becomes apparent; in the 
rest it is too subtle, too esthetic in its appeal to 
gain actual recognition. One thing is certain 
about it—it means power. It holds attention, 
and is interpretation’s best friend. 

Humorous songs are, providentially, part of 
he singer's accepted repertoire, but woe betide 
him if he tries to be funny! The daub of a 
brush or a dig in the ribs will.turn a bit of 
humour into a caricature, and laughter to 
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resentment, The music is painter and carica» 
turist in one, and wants no: help from outside. 
Hammering in the joke with a ‘Sold again!” 
and a slap on the back is not appreciated any 
more on the concert platform than in the 
smoking-room.of a club, The number of 
actually comic songs in legitimate music is 
small, On rare occasions an audience actually 
bursts out laughing, and then—it is to be hoped 
—at the words and music, not at the perform- 
ance. The delightful exaggerations of the old 
English “ Crocodile” or Hibernianisms of the 
“ Soliloquy,” are fanny enough in all conscience 
by themselyes. To drivé the point home by 
further exaggeration of delivery is akin to 
bidding the audience laugh at the mouth of a 
blunderbuss. ` l 

“ Tarry Trowsers ” ought to belong to humorous 
songs, but we have no evidence that it was 
originally meant to be humorous. “The Croppy 
Boy” should rank also with the contemplative 
songs. It is one long cry of agony from 
beginning to end, terrible to us Irishmen at 
the present moment who have lived in and 
known that tragedy of political and religious 
antagonism all our lives. “ A Ballynure 
Ballad” is purely rhythmical. 

4, Marches, or War Songs. — These depend 
upon absolute rigidity of rhythm. In “The 
Alarm” we do not have onè moment’s slacken- 
ing. It is sung with breathless haste, as 
though the messenger ran or rode at breakneck 
speed from one house to Ben along the 
mountain-side. 

Before dealing with the fifth class (humorous) 
there are two other forms of folk-songs which I 
must speak of. The first of these is so rare 
that it cannot be classed with others but must 
be quoted separately. This is’ the song, which 
can be lent to modern dramatic’ art and treated 
as a dramatic song independently of its folk- 
song proclivities. It need not necessarily lose 
its folk-song qualities, but it is used primarily 
for dramatic ends, and the singer need not feel 
himself bound by folk-song rules if he can make 
the song more vivid without them. 

“By the Waters of Babylon.” I will not 
give away beforehand the secret of this song. 
You will see it for yourselves as it goes on. 

The second is the song in question and 
answer form, which may be either vividly 
dramatic—‘‘ Shepherd, see Thy Horse’s Foaming 
Mane ”—or quasi-humorous, like the versions 
quoted above of ‘“ Where are you going to, My 
Pretty - Maid,” or ‘‘Spinnerliedchen.”’ These 
are fairly numerous, but they all are but 
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variants of other classes and need not be given 
separate rank. 

5. Humorous Songs. — “The Crocodile.” 
Finally, I would make an appeal to those com- 
posers who set folk-songs to treat them lovingly 
and consistently, There is nothing modern 
about folk-songs, and it is no reproach to enter- 
prise to leave folk-song in its own surroundings. 
Dr. Vaughan Williams in most of his tendencies 
is about the most modern composer in the 
country, but no man has treated his folk-songs 
with deeper affection, and consequently with 
greater success, while Stanford and Charles 
Wood are past-masters in the art. It is the 
young composer I refer to. To him, judging by 
recent experiences, the folk-song merely repre- 
sents a ready-made vehicle for meretricious 
harmonies and polyphonic colour-illustration. 
The setting of folk-songs is so difficult that it 
may be almost legally assigned to the old hand. 
The master of the art does not flaunt his 
technique in your face, or bejewel his Madonnas. 
He knows that here beauty when unadorned 
is adorned the most, and that the secrets of 
folk-song setting are enhancement of rhythm 
and economy of material. P 


The following songs were sung by the 
lecturer in illustration of Lecture I. :— 


1. The Gentle Maiden , . (Trish) 
Arranged by Arthur Somervell. 
2. My Lagan Love . . (Irish) 
Arranged by H. Hamilton Harty. 
3. Quick! we have but a Second . . (Irish) 
Arranged by C, V. Stanford. 
4, The Cuckoo Madrigal . , (Irish) 
Arranged by Charles Wood. 
5. The Twa Sisters of Binnorie (Scotch) 
Arranged by Arthur Somervell. 
6. Tarry Trowsers : ; (English) 
Arranged by R. Vaughan Williams. 
7. The Croppy Boy (Irish) 
, Arranged by Mary ‘Carmichael. 
.8. A Ballynure Ballad (Irish) 
Arranged by Herbert Hughes. 
9, I know where I’m goin’. . (Irish) 
Arranged by Herbert Hughes. 
10. The Alarm . ; (Irish) 
Arranged by o. y. Stanford. 
11. By the Waters of Babylon . . , (Welsh) 


Arranged by Arthur Somervell. 

12. Shepherd, see thy Horse’s 

Foaming Mane (Hungarian) 
-Arranged by Francis Korbay. 


13. Spinnerliedchen : (German) 
Arranged by H. Keimani: 
14. The Crocodile, `. . . , (English) 


Arranged by Lucy Broadwood. 


we 
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THE SUPPLY OF DYESTUFFS. 


A Committee has been appointed by the Board 
of Trade to advise as to the best means of obtaining 
for the use of British industry sufficient supplies of 
chemical products, colours, and dyestuffs of kinds 
hitherto largely imported from Germany. The 
urgency of the matter in respect of colours alone 
is probably much greater than has been universally 
realised. Colours derived from coal tar are of 
greater or less importance to every industry, and 
are of capital moment to certain of our greatest 
trades. They enter into confectionery and are 
employed of course largely in making lakes for use 
as pigments, papermakers and leather - dressers 
employ them, and especially are they used as dyes 
in the textile trade. The Census of Production 
vouches for the dyeing and printing of 2,447 million 
yards of cotton, 30 million yards of linen, and the 
dyeing of 235 million yards of woollen and worsted 
cloth. The particulars are not exhaustive, but 
they indicate the scale of the interests that are. 
jeopardised by the want of dyestuffs of the requisite. 
quantity and quality. 

From other data it is possible to construct an 
idea of the dependence of British industry upon 
foreign dyestuff.. The imports of coal-tar colours 
for 1913 aggregated 367,884 cwt. of a value of 
£1,892,000. No exact statement of the home 
production in the same year is available, but in. 
1907 the weight was 139,000 cwt. and the value 
£373,000. Doubtless the British production has 
since increased, but the quantity is not all con- 
sumed at home, and last year 54,849 cwt. were 
exported. It can be assumed with some confidence 
that at least three out of four parts of the coal-tar 
colour retained for home consumption was foreign. 
The average price of the British-made dyes was 
under sixpence a pound in 1907, and the average 
import value of foreign dyes last year was fraction- 
ally over elevenpence. The disparity is thus 
further increased, for the prices reflect, in one way 
or another, differences in colorific value. The. 
total amount spent in tar colours would seem /to, 
be about £2} millions. Values should afford also 
a broad guide to the colouring values of the dyeing 
extracts, obtained from woods, which continue to 
be imported and used despite the great progress of 
the artificial dyes. Some £485,000 of various 
extracts, including indigo, were imported last 
year, and re-export reduced the available value to 
£429,000. It can thus be said in a loose way that 
three parts of the colour value was derived from 
chemical factories, chiefly foreign. 

The countries of origin are not shown in the 
monthly tables issued by the Board of Trade, but. 
it is apparent upon all hands that the bulk of the 
imported tar colours come from Germany, where, 
exist the largest colour factories in the world. In 
attempting to draw up a list of colour manu- 
facturers supplying the English market there may 
always be omissions, but none seriously vitiating 
the result can affect the calculation that out of 
seventeen sets of works, twelve are German, three 
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Swiss, and two English. Imports from Germany 
are, df course, debarred during the hostilities, and 
the Swiss factories are under disabilities in respect 
of transport, although efforts are being made to 
maintain a supply vid Genoa. The English 
factories, although hard at work and forbidden 
now to export any of their products, are palpably 
not in a position immediately to supply four times 
the quantity that they éver made before, or 
immediately to work under processes protected 
as yet by German patents. 

Certain formalities have to be performed before 
advantage can be takén of the licences to use 
enemies’ processes, such as may be obtained under 
the Temporary Rules Act, 1914. In conferring 
licences at discretion for the period of the patent 
the new &ct is materially more serviceable than 
the old one, which limited licences to the duration 
of the war and six months afterwards. Seeing 
that a complete plant for_the manufacture, for 
example, of synthetic indigotin, is supposed to 
cost not much less than one million sterling, the 
uselessness of a brief and uncertain licence is 
apparent. When the formalities giving access to 
an enemy patent have been undergone, an ap- 
preciable delay may occur in preparing the plant 
and placing a satisfactory article upon the market. 
Some time must be expected to pass before marked 
results can follow the new legislation, and mean- 
while the industrial requirements are not very 
much less than 400 tons of tar colour a week. The 
shortage of supplies has been felt by the War 
Office, and, in order to economise the reserves of 
yellow dye suitable for woollen khaki, the home 
Army is to be put temporarily into blue uniforms. 

It was expected that the effect of the 1907 
Patents Act would be to cause the great German 
dyestuff companies, in self-preservation, to erect 
factories on English soil. The Act had, indeed, 
that effect. Two companies—the Elberfeld Farben- 
fabriken and Meister, Lucius and Briining—did 
erect buildings, the one at Port Sunlight, the 
other at Ellesmere Port, Cheshire. The facts 
received liberal advertisement at the time, and 
much was made of the advantages to accrue from 
these departures. It was understood that both 
were to manufacture synthetic indigotin in these 
works, but it is quite unknown whether the works 
were completed for that purpose, or that the 
companies concerned are in a better positien to 
deliver dyestufis than Continental companies 
without factories in this country. No announce- 
ment of any change of intention can be traced, 
but before these buildings had been completed 
a legal decision was given which had the effect 
of checking all further reports of the building 
ef factories in England in response to the 
‘t compulsory working ” clause. The change dates 
from the decision given December lith, 1908, 
in the Chancery Division by Mr. Justice Parker, 
It’ was the first judicial decision, and has since 
achieved some notoriety as the Hatschek case. 
Mr. Justice Parker strongly expressed the opinion 
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that applicants for the revocation of a patent 
should be compelled to give some evidence as to 
non-working before putting the patentee to the 
trouble of proving the extent to which his inven- 
tion was manufactured, or his process carried on, 
in this country. The shifting of the onus from 
the patentee to the applicant is the apparent cause 
of the failure of the 1907 Act to inspire the building 
of more factories in this country, and is blamed for 
this effect by manufacturers, who had looked for 
greater results. But for the disturbance of arrange- 
ments caused by the outbreak of war more must 
have been heard by this time of proposals, carrying 
an influential backing, for putting the onus once 
more upon the holder of the patent. While the 
Act was interpreted in one sense, about a dozen 
new factories of various kinds were built to preserve 
the rights in patents. When new rules were en- 
forced the building of factories ceased, and it is 
certain that more will be heard from the Man- 
chester Chamber of Commerce upon the subject of 
patent legislation and the enforcement of the 
compulsory working clause of the 1907 Act. 


AUSTRALIAN PORTS IN RELATION 
TO MODERN SHIPS AND 
SHIPPING.* 


The enormous increase in the size of ships trading 
to Australia during the last fifteen years has set a 
problem to the Port Authorities of Australia that 
calls for careful consideration. It has become very 
desirable to review the position not only from the 
standpoint of the Harbour Authorities, but also 
from that of the local commercial interests involved. 
That thé civil’ engineer can always rise to the 
occasion and provide for anything the shipbuilder 
can produce is evidenced by such works as the 
Suez and Panama Canals. But, as engineering 
practically conceived cannot be divorced from 
economics, especially in a young and growing 
country like Australia, where much money is 
required for numerous lines of development, the 
engineer must be a rigid economist. On this 
account, it is advisable to examine carefully the 
situation that is arising in its most general aspect. 

Privately-owned wharfage in the chief com- 
mercial sea-ports of- Australia has almost dis- 
appeared. Public ownership of the foreshores has 
been rendered necessary in order that wharfage 
may be planned in conjunction with other great 
public utilities, sueh as railways, tramways, roads 
of access, and to admit of the segregation of berth- 
age into mail and passenger, general cargo, frozen 
meat, grain, coal, and other specialities. 

Clearly it is necessary to separate the shipment 
of frozen meat and grain from coal and other 


-dirty or noxious cargoes, while passenger and mail 
a 


* Abstract of a paper read by W. E. Adams, A.M Inst,C.E., 
Principal Assistant Engineer, Sydney Harbour Trust, before 
the Hngineering Section of the British Association in 
Australia. 
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services should berth as close to the heart of the city 
as possible. Where these essentials are laid out in 
advance contingent municipalities are enabled to 
co-operate to advantage, and private industries 
immediately connected with shipping can be estab- 
lished in the most suitable positions. 

Thus it has come about that all the Australian 
capital sea-ports except Brisbane have been placed 
under public trusts, of various constitutions, but 
all aiming at the one object, namely, to provide 
for the shipping on a comprehensive scale, and on 
a self-supporting basis. In the endeavour to keep 
pace with shipping developments the cost of the 
modern sea-port has become, and promises to 
become still more in the future an important com- 
mercial factor. Port-dues already amount in many 
cases to 10 per cent. of the freight charges. 

In ocean transport three separate interests are 
involved. Firstly, there is the private shipowner, 
who invests for personal profit; secondly, the Port 
Authorities, who build usually to meet expenses of 
Maintenance, interest, and sinking fund (though 
sometimes more is required); and thirdly, the 
merchant or shipper, who ships goods. 

To Australia, which is a large exporter and 
importer, and, moreover, a country greatly in need 
of population, it is obviously important that over- 
sea freights, fares, and other charges should be as 
low as possible, on account of the immense dis- 
tance from the centre of civilisation. The point 
of supreme interest to Australia in this connection 
lies in the question as to whether modern shipping 
developments tend to increase or to decrease the 
total cost of ocean transport. 

It is unquestionable that cargo and passengers 
can be carried more cheaply in large than in small 
steamers. That is, the cost per ton-mile, reckoning 
working expenses, including coal, wages, and up- 
keep, are less per ton carried in large than in small 
steamers. By way of illustration, Sir W. Whito 
in 1903 quoted the case of the P. and O. Company’s 
« Moldavia,” 10,000 tons, stating that an increase in 
draft of three feet would increase her freight- 
earning capacity by 66 per cent., while no appre- 
ciable loss of speed would ensue. This is, of course, 
very important to the shipowners, but the economics 
of ocean transport are not affected thereby unless 
some at least of this saving is passed on by ship- 
owner to shipper, and ultimately to the producer. 
Naturally some reasonable advantage must be per- 
mitted to the shipowner, otherwise he would not 
build large ships; but, to place the matter on a 
true economic basis, it has yet to be shown that 
the shipper and the producer share in the saving. 
If not, then the big ship must rely upon other 
grounds of justification, and, as we saa see, tbese 
may`not be lacking. 

The next point for consideration is the effect of 
big ships upon the cost of port and harbour works 
to accommodate them. Conditions vary so much 
among the ports of Australia that the total 
increased outlay per berth, including the necessary 
dredging, could only be considered for each port in 
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detail. Thus, at Sydney and Hobart, the matter 
would be practically narrowed down to the actual 
increased cost of the new over the old class of 
berth, the dredging being practically a negligible 
quantity; while at Melbourne and Brisbane the 
deepening and dredging will be heavy items. The 
natural physical difficulties of these two ports 
must, therefore, exercise a limiting influence cn 
the size of ships trading to Australia for some 
time to come. Brisbane, being the only possible 
outlet for a vast and productive hinterland, will 
surely develop rapidly into a very large and im- 
portant shipping centre, probably, in time rivalling 
the southern ports. 

To meet the increase in the size of ships the 
Port Authorities of Australia find themselves called 
upon to spend very large sums of money in re- 
construction. Wharves and jetties that sufficed 
twelve or fifteen years ago are now all obsolete. 
Upon the cost of replacement planned on a vastly 
larger scale, maintenance, interest, and sinking 
funds have to be provided for out of the port-dues. 
It seems inevitable that the port-dues must tend 
to increase. It is not overlooked that modern 
appliances and large vessels will allow more cargo 
to be handled at a berth than formerly; but, on 
the other hand, when a small number of very 
large ships replaces a large number of small ones, 
berths are apt to have longer periods of idleness, 
and would, therefore, not be made the fullest 
use of. 

The situation will be better understood by a 
comparison of the berths of fifteen years ago at 
the port of Sydney with those of to-day. Up to 
the year, say, 1900, the largest over-sea vessels 
trading to this port averaged some 6,000 tons, and 
the inter-state vessels 3,000 tons. The lengths of 
the former ran from 480 feet to 470 feet, by 
50 feet to 53 feet beam; and of the latter from 
300 feet to 350 feet, by 40 feet to 46 feet beam. 
For vessels of this class there were a number of 
berths, consisting of frontage wharves and jetties, 
from 300 feet. to 450 feet in length. The jetties 
were usually from 30 feet to 40 feet wide, and the 
depths of water required ranged up to 28 feet. 
Several of the berths, having been built by private 
owners, were without shed accommodation. The 
average cost per berth with cargo-sheds, inclusive 
of value of ‘frontage-land, was £21,300, but the 
same jetties built to-day at the higher prices 
would have cost £25,000 per berth., The water- 
way between jetties varied from 90 feet to 110 
feet, but in several cases was as little as 80 feet. 

The vessels now coming to Sydney have already 
touched 18,400-ton mark, the largest measuring 
555 feet by 69 feet, with a loaded draft of 32 feet. 
Clearly it is necessary to provide for much larger 
vessels in the future, and it would be inadvisable 
to look forward to anything less than a possible 
1,000 feet in length, with a loaded draft of 40 feet, 
fhough these dimensiong may not be reached for 
many years to come. 

The jetties necessary to berth the over-sea vessels 
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at present trading to Sydney are from 400 feet ta 
650 feet in-length (with provisions for extension), 
by 130 feet to 250 feet in width, and the water- 
way between-them, to allow for handling, coaling, 
and transhipping, ranges from 220 feet to 360 feet. 
Double-decked cargo-sheds arè required to accom- 
modate the large quantities of freight rapidly put 
ashore, and electric cranes, gantries, and other 
lifting gear are being provided. ‘The cost of these, 
adding the value of frontage-land,: ranges from 
£67,000 to £77,000 per berth, irrespective of 
dredging, which, particularly in Sydney, is a small 
item, but.in several other ports will be excessively 
heavy. The requirements for inter-state shipping 
are scarcelyless, Some ‘of the vesels now engaged 
in this traffic measure as much as 9,000 and 10,000 
tons, and no doubt larger ships will be built. 

It seems evident, even after making allowance 
for the superior earning-capacity of these modern, 
berths, that increased harbour rates will have to 
be charged to render’ such inyestment sound and 
self-supporting. This is a question that requires 
special investigation. Judged from a purely 
economical point of view, there is room for con- 
siderable doubt as to whether the advent of the 
large vessel has operated towards lowering the cost 
of sea-borne freight, including, of course, incidental 
charges, such as wharfage and tonnage dues, &c. 
The question is greatly complicated by the upward 
tendency of wages and materials, which not only 
increases the cost of ship construction, but also 
puts up the cost of working expenses and main- 
tenance, which are naturally passed on by the 
shipowner. 

There are, however, other very important con- 
siderations which must be taken into account. 
Pressing as the economic question is, there are 
distinct advantages in the employment of big 
ships. Higher speed can be obtained, which, at 
this distance from Europe, is desirable for mails, 
passengers, and cargo. The time-element is cer- 
tainly of urgent importance to Australia. Greater 
safety, seaworthiness, steadiness, and comfort are 
also secured. 

The class of wharf-construction that will come 
into use in the future, though important, is very 
uncertain at the present time. Timber has been 
used almost entirely in Australia. Reinforced 
concrete has been dealt with very charily, but it is 
safe to say that, if the local timbers had hot proved 
so satisfactory from every point of view, reinforced 
concrete would have been largely used during the 
last fifteen years. 

Where space is available, longshore wharves, 
served by low-level road and belt-railway, offer the 
greatest facilities for handling cargo.. But as this 
is not always possible, jetties will continue to be 
used to a large extent. To provide shed‘ accom- 
modation and’ low-leyel road access to facilitate 
the removal of goods; without traffic congestion, 
necessitates very great width of jetty, In Sydney 
two plans are being tried to meet such eases. In 
one instance the jetty is 210 feet wide with a 
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sunken road down the middle which brings ‘the 
cart-body to the level of the shed-floor. 

In another ease, whére the available water 
frontage length is restricted, a type of jetty is 
being built with a high and a low side, so that 
when a cart is.on the low side the body is at the 
floor-level of the higher side of the jetty. The 
high side, which extends over about three-quarters 
of the width of the jetty, will be used for inward 
cargo, which requires as much space as possible for 
sorting and stacking. The low side will be used 
for traffic and outward cargo, which goes aboard the 
ship as it arrives, and ‘seldom accumulates on the 
wharf to the ‘extent of more than four or five 
hundred tons at a time. These jetties will have an 
upper deck approached by a bridge from a high- 
level roadway. The upper deck will be constructed 
with high and low levels, similar to the lower 
deck, but disposed on the opposite sides. Thus, 
each side of ‘the jetty will have a separate loading 
and unloading deck. On this account it will be 
possible to carry on the two operations together 
without confusion of outward and inward cargo, 
and the cost of construction will be relatively low. 
` The position of the other Australian ports will 
be reviewed in the same way, for the purpose of 
considering how far the Port Authorities are 
justified in accepting the challenge of the ship- 
owner. : 


IRRIGATION WORKS IN ITALY.* 


The ordinary tourist who visits Italy and 
admires the splendid orange-groves round Sicily 
and Calabria, the industrial flower gardens of the 
Ligurian Riviera, the luxurious vegetable gardens 
and orchards of Tuscany and Campania, or the 
éxtensive green meadows of exuberant trefoil and 
lucerne of Lombardy and Lower Piedmont, if he 
has at all a tinge of poetry in his veins, will be apt 
to raise a hymn‘of praise to Providence, who has 
bestowed upon Italy such great blessings, and will 
grumble against its inhabitants accused of the sin 
of dolce far niente. 

And really, Providence has been very good in 
giving Italy a mild climate with plenty of sun- 
shine—although even in excess in some parts; but 
besides this, Providence has not done much more 
than for any other nation of Southern Europe, if 
it were not that it has also given to Italy a very 
hardy race of people, full of resources, very thrifty, 
content with little, and ready to till the land 
cheerfully from dawn to dusk in the hope of 
getting good crops, notwithstanding the numerous 
drawbacks of a rather poor soil, of a very irregular 
rainfall—in excess during the winter months, and 
nearly absent for seven or eight months, during 
which a fierce sun would scorch the land and dry 
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up all vegetation if the industry of man oe not 
overcome these natural drawbacks. 

And, in fact, the prosperity of agriculture in-the 
regions just mentioned—which are the most 
prosperous in Italy—is due exclusively to the 
incessant work of men who, far from enjoying 
much dolce far niente, have applied, and are 
extending continually, the art of irrigation, which 
in [taly dates back from the time of the Etruscans, 
and has reached, indeed, a great perfection in our 
days. _ 

Without: irrigation the ‘marvellous orange groves, 
the beautiful orchards and vegetable gardens, 
which give such valuable products for exportation 
to Central Kurope-and North America, would yield 
but a scanty revenue to their owners; but 
especially the luxurious and extensive meadows of 
the valley of the Po—which are intensely green 
all the year round, and give even seyen or eight 
crops of fodder per year—eould not exist, and 
barely one or two cuttings of grass eould be raised, 
because the land during the fiye to seven months 
of the hot season remains generally without a drop 
of rain from the sky, and the vegetation is exposed 
to a pitiless sun; while during the winter months 
many regions of Italy would be flooded by the 
torrential rains. 

It is owing to the work of the hydraulic engineer 
and the intelligence and perseverance of the agri- 
culturist, by regulating the natural water-courses, 
impounding the waters in reservoirs, or raising it 
from the subsoil or from the natural streams, and 
then distributing this water intelligently over the 
land at the proper time—that is, by scientific 
irrigation — that the waste sandy plains of 
Lombardy are transformed into the most fertile 
meadows of Europe, and the orange groves around 
the coasts are so plentiful and beautiful as to. 
induce Goethe to give to Italy the name of “ the 
land where the orange blooms.” 

As the climatic conditions of Australia are very 
similar to those of Italy, it may be interesting— 
and it is hoped useful—to the citizens of the 
Commonwealth to know how Italians manage to 
get the best of the natural conditions of their 
native land, which, owing to the prosperous 
conditions of agriculture from time immemorial— 
which leaves a good surplus for improvements and’ 
comfort—have made Italy the land of music, of 
poetry, and of arts. 

After this introduction; showing that irrigation 
is the principal factor of the advanced state of 
agriculture, and the principal source of revenue 
for the Italian nation, the author describes the 
different ways of getting water for irrigation, and 
how it is distributed over the cultivated fields. 

When only small quantities are required, as for 
the orange groves and flower gardens, the water is 
generally raised from the subsoil, either by very 
primitive means such as water buckets (cicogne) 
moved. by men, or norias, or rosary-pumps moved 
by animals, as in Southern Italy, or by small but 
very modern centrifugal pumps moved by oil or 
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éleetric motors, as one can see along the Ligurian 
Riviera and in many parts of the valley of the Po, 
where hydro-electric plants are very common. 

. The cost of the water raised electrically— 
especially during the daytime, when the electric 
current is distributed at lower rates than at night 
—varies from 0°10 to 0°25 frane per cubic metre 
(44d. to 11d. per 1,000 gallons), and it is considered 
very cheap, for if raised by animals, or by men, 
its cost would be respectively eight to seventeen- 
times higher. - 

, And still the products grown with irrigation 
realise such high prices that this -expenditure ig 
justified, and also a very fair profit is left to the 
growers of oranges, early vegetables, and flowers, 
which find a ready market in Gentraland Northern 
Europe, especially during the winter months. The 
revenue of a good orange-grove varies from 2 ,000 
to 3,000 francs per hectare (£36 to £54 per acre) 
per year, 

For irrigation on a large scale—that is, for fairly 
large farms of some 50 to 100 acres in extent, where 
ordinary vegetables, fruit-trees, vines, olives, etc., 
are cultivated—this price of water would be pro- 
hibitive, and, besides, the quantity would be 
insufficient. Then recourse is had to the rain- 
fall—which on the average varies from 36 inches 
in North Italy to 15 inches in the South—by 
storing it up in reservoirs. These vary from the 
modest cistern-of some few hundred cubic metres 
capacity to large artificial lakes of many million 
cubic metres formed in some valley of the Alps or 
of the Apennines by dams, built either of earth, 
rock-fill, or masonry, the last being generally 
preferred. 

There are already many large reservoirs, 
especially in Northern Italy, such as the Lagas- 
trello, Brasimore, Gorzente, Devero, Adamello, 
and others, but the largest of all is now in 
construction in Sardinia, across the River Tirso, 
The dam, of masonry, is 55 metres high (179 feet), 
and is of gravity section. Jt will impound 350 
million cubic metres (12,250 million cubic feet) 
of water, sufficient to irrigate from 20,000 to 
30,000 hectares (about 50,000 to 80,000 acres) of 
land capable of being cultivated for early 
vegetables, fruit, oranges, olives, vines, and such 
good-priced products. 

Several other dams -are to be built soon in 
Southern Italy, the most important being on the 
rivers Bradano, Sila; Simets, and Fortore. The 
latter will be 75 metres high (243 feet), and will 
impound 410 million cubic metres (14,350 million 
cubic feet) of water and irrigate about 100,000 
acres. 7 

The water from all these artificial lakes is 
generally used first for motive power—in some 
hydro-electric installations, whieh in Northern 
Italy are very plentiful, and this helps much in 
lowering the price of the ifrigating water—and. 
afterwards it is distributed. by means of canals to 
the different farms, at the prica ef about 0-005 to 
O'OL franc pex eubie metre (from d. to 4d. per 
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1,000 gallons), or at the “lump sum”? or “ annual 
rate ” of from 80 to 120 francs per hectare (£1 10s. 
to £2 10s. per acre per annum). 

These prices, however, are still too high for 
ordinary irrigations, especially of meadows, and 
besides, for very large extensions of land, the 
quantity of water that can be impounded in an 
artificial lake is always comparatively rather small, 
from a few cubic metres per inch to 20 cubic 
metres per inch in the Tirso district, and to 24 in 
the Fortore valley: 

In this case the water is obtained from rivers» 
fed, generally, by some natural lake, like the rivers 
Licino, Adda, Oglio, Mincio, or by some glacier 
which, melting in the summer season, acts practi- 
cally like a lake of frozen water, and in this 
condition are the rivers Zanaro, Po, Dore, Oréo, 
Adige, and many others. 

The engineering works consist of a submersible 
dam of very substantial masonry, built across the 
river, and capable of raising the level of the water 
to that of the country to be irrigated; of some 
controlling sluices at the canal head; and of a 
main canal, with lateral distributing ditches, pro- 
vided at their intake with some apparatus for 
measuring the water to be delivered. Generally, 
the “ Gipelett Weir,” or some such over-fall weir, 
is used. No mechanical meters are adopted, except 
for very small deliveries. 

Many of these irrigation canals date back from 
the Middle Ages. For instance, the ‘ Naviglio 
Grande” was built in the twelfth century, and is 
used also for inland navigation—in fact, it is a 
feature of these canals called ‘‘ Navigli ” to serve 
both for irrigation and navigation purposes. The 
t: Naviglio Grande” is abot 50 miles long, and 
has a capacity of 55 cubic metres (2,275 cubic feet) 
per inch; and in order of date come the “ Muzza ” 
with 60 cubic metres, the ‘‘ Cremona” with 30 
cubic metres, and scores of smaller ones. 

Of the canals of modern times, the most 
interesting, from the point of view of the 
engineering features, are the ‘‘Villoresi” with 
44 cubic metres, the ‘‘Marzano”’ with 30 cubic 
metres, the ‘ Veronese ” with 15 cubic metres, the 
“ Zegliamento”’ with 17:5 cubic metres per inch. 
They are really models, both from the engineering 
point of view and the perfection of their adminis- 
tration; so much so, that many engineers come 
from all parts of the world to study them. 

The largest and longest of all is the “ Cavour ” 
canal, with a capacity of 110 cubic metres (8,850 
cubic feet) per inch, and a development of fully 
100 miles. It was built in 1855-65 -by a private 
company that failed, and was bought over by the 
State. l 

This canal, the most important in Europe, was 
the means of transforming an almost barren region 
of 250,000 acres of sand and gravel—useful only for 
growing timber and bushes—into the most fertile 
rice-fields and meadow-land of Italy, where the 
best Parmesan and Gorgonzola cheeses are pro- 
duced. A still larger canal is about to be started, 
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the “Emiliano” canal, with a capacity of 300 
cubic metres (10,500 cubic feet) per inch, 120 miles 
long, and estimated to cost 12 million pounds. 

The author describes the most salient engineering 
features of some of these canals, ż¿.e., their head 
works—one of them at the “Ombrone ” inlet is 
capable of receiving 600 cubic metres (21,000 cubic 
feet) per inch—and the numerous aqueducts and 
syphons over and under existing canals or rivers; 
pointing out that the irrigation canals of Italy are 
the life-blood of the national agriculture. He 
describes also how the water is applied to the 
crops, the “rotations”? or periods of irrigation 
used according to the nature of the land, its 
permeability, and the crops to be raised; con- 
cluding with the results obtained by irrigation, 
which are most satisfactory from the agricultural 
point of view. But the rent of the irrigated fields 
is more than double or treble the others, and from 
a financial point of view, with very rare exceptions, 
the results are most disappointing. It is not 
sufficient to build a canal carrying a large volume 
of water, it is necessary to sell this water in order 
to pay for the original cost of the canal and its 
ordinary expenses. But in order to use the waiter, 
it is necessary for the farmers first to prepare 
their own distributing ditches, -then to level 
properly their fields, and learn how to apply the 
water to the land at the moment, and in the 
proportion most convenient, to decide which crops 
are the most profitable, and—where the land is 
not very permeable—it is also necessary to prepare 
drainage ditches in order to get rid of the surpius 
water that otherwise might damage the vegetation 
or produce an excess of parasitic plants. All this 
requires experience, time and capital, and thus 
the irrigating canal is not in a condition to sell all 
its water for many years. 

In the best conditions it takes from twenty to 
thirty years—and sometimes even more—to dispose 
of all the water of a large canal. 

The ‘*‘ Marzano” crosses the province of Cre- 
mona, where irrigation has been adopted since 
the Middle Ages, and all the distributing ditches 
were already made when the main canal was 
built; in fact, its function is that of increasing 
the flow of the older irrigation canals; and yet 
it took fully thirty years before all its 30 cubic 
metres per inch of water were disposed of, 
although the conditions were most favourable. 
The “ Villoresi,” also in a region where irrigation 
is pretty well developed, after forty years has not 
yet disposed of all its water, and the financial 
conditions of its administration are far from being 
prosperous. : 

This is the reason why the State considers it as 
its duty to help all these undertakings. Irrigation 
puts under cultivation large tracts of land of very 
little value, and almost sterile, and part of the 
population ean thus find useful employment in 
the cultivation of this land, otherwise ‘ nearly 
useless. 

Italy has an increase of population of almost 
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one million souls per year, and some 500,000 to 
600,000 people are obliged to emigrate, especially 
to North America, or Central Europe, while some 
100,000 go to Argentina, and 50,C00 to other 
countries round the Mediterranean. 

To moderate this exodus, which is not beneficial 
to the country, the State encourages irrigation by 
granting a subsidy of three per cent. per year for a 
period of ten years on the capital spent in the 
construction of the main canal and its principal 
branches, two per cent. per year for the following 
ten years, and one per cent. for another period of 
ten years. Then the subsidy ceases. But if the 
canal is arranged in such a way as to help to 
control the flood-water of rivers—as when an 
impounding reservoir is also built—then some 
subsidy is also granted on the capital in the 
proportion of twenty per cent. to fifty per cent. of 
the expenditure. For instance, for the Tirso 
reservoir and canal, estimated at about thirty 
million francs (£800,000), the State pays three 
million francs for the beneficial effect on the state 
of the river, and grants a yearly subsidy of 
150,CCO francs (£6,000) for fifty years for the canal. 
After ninety-nine years all the works become the 
property of the State. 

The conclusion is that irrigation is very beneficial 
to the individual farmer, when he can get the 
water by paying thirty to fifty francs per hectare 
per year (11s. to 17s. per acre), but not to the 
administration of the canal during at least the 
first thirty years; so the undertaking requires a 
great help from the State during this trying period. 
But in the meantime the State, in the form of 
taxation and in the increased welfare of its 
citizens, reaps a large benefit from these works, 
which is more than sufficient to repay amply all 
the sacrifices made for this purpose. Without 
irrigation Italy would not be able to feed two- 
thirds of its present population; as it is, with its 
wonderful network of irrigating canals, it has 
become the “garden of Europe,” and is now 
preparing to extend irrigation in order to be able 
in thirty years’ time to feed a population of fifty 
to sixty million inhabitants. These are the 
miracles accomplished by scientific irrigation, and 
this explains also the reason why the Italian 
State encourages and helps financially all such 
undertakings. 


DAMAGE BY MISTLETOE TO FOREST 
TREES IN FRANCE, 


An inquiry has lately been made respecting the 
extent of the damage caused by the mistletoe to 
forest trees in France. A series of questions, 
formulated by the Comité des épiphytées (parasitic 
plants) were submitted to the officials of the forest 
service. 

According to the replies received, it seems to 
be established that this parasite is found growing 
most frequently on apple, poplar, pear and lime 
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trees, less frequently on the almond, pine or walnut, 
and more rarely, contrary to general opinion, on 
the oak or spanish chestnut. 

It is rarely met with in the forests of France, 
where the damage from this cause is comparatively 
insignificant. On the other hand, it is very common 
in orchards in many parts of the country, and is 
very difficult to eradicate on account of the apathy 
of the proprietors, who neglect to destroy the 
parasite when it first makes its appearance. This 
should be done before the berries arrive at 
maturity. Calcareous and argillaceous soils and 
those containing débris of granite seem to be favour- 
able to its growth. It is rarely found at altitudes 
of more than 1,100 metres (3,600 ft.) above the 
sea-level. Birds are amongst the principal agents 
for disseminating the mistletoe, the principal 
delinquents (in order of their importance) being 
the thrush, blackbird, starling, jay, magpie, crow, 
and many of the finch tribe, such as the linnet, 
goldfinch and blackcap. 


COLOMBIAN EMERALDS. 


The Bulletin of the June number of the Pan- 
American Union, which has been and is the means 
of collecting and placing on record much little- 
known information regarding the smaller republics 
of the New World, has an interesting article on 
the emerald mines of the Republic of Colombia, 
which yields the best emeralds of the world. The 
famous emerald of the Duke of Devonshire is a 
Colombian, as is also the equally famous stone 
in the Hope Collection. These stones came to be 
known as peculiar to Colombia soon after the 
discovery of America, and as in the case of most 
precious stones, various virtues were ascribed 
to them and they were also worn as charms and 
talismans. The chief areas in which the stones 
are found are near Bogota, the capital of the 
Republic, Cosanez being one, and the better known 
Muzo another. The Government, however, does 
not admit this mining as an open industry, restrict- 
ing the deposits in the country to Government 
control and monopoly. At present the concession 
is held by an English company, which can work 
the mines for twenty years, but may not extract 
more than the value of £250,000 a year, for fear of 
causing a depreciation in the market. A fine stone 
of five carats will cost about a thousand pounds, 
but such an emerald is rare. The emeralds from 
Muzo are celebrated for their colour, “ water,” 
and clearness. The deposits are found in horizontal 
layers, embedded in fossilized bituminous substance, 
and when first exposed to the air are relatively 
soft, but harden as time goes on, There are 
several groups of deposits, all within 100 miles of 
Bogota, none of them lying at a lower level than 
2,000 ft. above the sea, or at a greater than 7,000 ft. 
The Muzo group is called the “Mina Real” 
or Royal Mine, and has been worked from time 
immemorial; but a Spanish soldier, Juan Ponazon, 
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definitely located them in 1558. The first scientific 
examination-was made iri 1704. The annual cost of 
mining is about £19,400; not -including thé pay- 
ment for the monopoly, Although, including pre- 
Colombian mining and what has been extracted 
within the last four centuries, great -quantities of 
emeralds have been sent all over the world, from 
the great extent of the areas containing deposits 
and the innumerable ramifications of the strata in 
which emeralds are found, it would nevertheless 
seem probable the supply of the beautiful precious 
stone will not be exhausted for many generations 
to come. - i 


EMPIRE NOTES. 


The Demand for Foodstuffs.—The importance of 
maintaining and increasing our food supplies from 
overseas during the progress of the war and after- 
wards is universally acknowledged. We are there- 
fore glad to note that in Canada, Australia, and 
South Africa, efforts are to be made to meet the 
demand which the present conditions will render 
imperative, by increasing the areas under cereal 
cultivation. In Australia the Commonwealth 
Food Supplies Commission recommends the ex- 
tension of the cultivation of wheat and other 
crops, ‘‘ in view of the certainty of a world shortage 
if the war is prolonged,” a recommendation tò 
which, we are assured, the land-owners and farmers 
will readily respond if, as is fully expected, 
the State Governments adopt the Commission’s 
proposal to guarantee the maximum and minimum 
prices. Similar steps will, no doubt, be adopted 
in Canada and South Africa. Among other recom- 
mendations of the Commission it is suggested that, 
with the view of preventing any possible diversion 
of ships containing supplies of wheat, flour, and 
meat, ostensibly bound for the United Kingdom, in 
accordance with the export regulations, the owners 
should be required to give a guarantee. In view, 
also, of the impending close of the canning season 
and the possible need of the Allied troops, failing 
orders from the British Government, the Common- 
wealth should collect considerable quantities for 
use when required. It is proposed, in the general 
interests of Australian trade, that ships of the 
enemy, containing cargoes for Australian con- 
signees, should be promptly sent to Australian 
ports, and when unloaded should be used to 
convey machinery and raw material, the absence 
of which is hampering industries. The assistance 
of the British Government is to be sought in this 
connection. Owing to the uncertainty attending the 
whole subject of food supplies, the Commission 
recommends the total prohibition of wheat-flour 
until the quantities available fot Australian 
requirements are ascertained. The main object 
of these recommendations is to ensure that 
Australia’s supplies of food are placed at the 
disposal of the Mother Country before all com- 
petition. Similarly, Canada and New Zealand are 
desirous of securing for this country a constant 
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and abundant supply of food, beyond any gifts of 
the- kind the Dominions or the various Provinces 
and States may offer. It is proposed also in India 
that’ the whole'of the: surplus wheat and flour 
exported from, that country be diverted, if required, 
to England. 


Canada’s Tradé Opportunity.—At the Toronto 
National Exhibition, held in September, Sir 
George E. Foster, the Minister of Trade and 
Commerce, took the opportunity, at a meeting 
convened by the directors of the-exhibition, to say 
that the day has come when Canada should see to 
it that not only tle wheels of commerce were 
kept running within her own borders, but she 
should branch out into the markets of the world 
and enter into competition with that trade which 
Germany was now unable to handle. Similar views 
were expressed by Mr. Richard Grigg, former 
British Trade Commissioner, and now Dominion 
Trade Commiissioner, in whose opinion Canada will 
benefit from the war commercially and industrially 
in two ways; first, because German imports will 
be cut off, and, therefore, home (Canadian) manu- 
facturers will be more fully employed, and secondly, 
Canadian shippers may take from the Germans 
much of their trade in the Far East. As an 
illustration of the truth of fhe above observations, 
Mr. Hamilton Wickes, the present British Trade 
Commissioner at Ottawa, states that he had an 
inquiry on September 1st for several thousand tons 
per week of pit-props, which had hitherto come 
mainly from ports now closed in the Baltic, and 
that he had been trying to buy from eight to ten 
million dollars’ worth of timber to supply the 
collieries in Great Britain. An interesting addition 
to this information is afforded by Mr. P. G. 
Donald, who is visiting Canada on behalf of 
British manufacturers, who naturally desire to 
have their share of the new trade that the com- 
pulsory withdrawal of our German competitors 
renders possible. Mr. Donald is empowered to 
inquire if a scheme of co-operation on Empire lines 
cannot be developed, in the interests of Canada 
and the Mother Country. Any such suggestion, 
if practicable, is worthy of consideration, as it 
should tend to the closer commercial union of 
the two countries. 


Cotton-growing in German Colonies.—In view 
of the change of ownership of the oversea posses- 
sions of Germany, which is one prospective result 
of the present war, a note in the Bulletin of the 
Imperial Institute for last quarter, on cotton- 
growing in the German colonies, is of unusual 
interest. The note is based on & German report 
of 1913, which statés that cotton is at present 
Germany's most important colonial product, and 
that in spite of numerous difficulties the industry 
has steadily grown from year to year. In German 
East Africa, about 22,000 hectares (54,400 acres) 
were devoted to the crop in 1912-13, of which 6,400 
hectares (15,800 acres) were cultivated on the 
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plantation system and thé remainder planted by ' 


natives, The chief centres of the industry are the 
districts of Lindi in the south and Mwansa on 
Lake Victoria. In Togo, the expansion of cotton- 
growing is limited to Central and Southern Togo, 
owing to the unfavourable climatic conditions of 
the interior of the Colony. The production in 
German Hast Africa and Togo together amounted 
in 1912 to 9,370 bales of 250 kilos (5501bs.). The 
estimated yield for the cotton season of 1913-14 is 
about 12,000 bales from German East Africa, and 
2,000 bales from Togo. In Kamerun, the work at 
the Pittoa experiment station near Garua has 
progressed so well that the cultivation can be 
undertaken at Adamawa on a large scale. _ There 
are still difficulties, however, with regard to 
markets and transport. In order to introduce 
the cotton to the German spinning industry, the 
German Colonial Economic Committee has set 
-aside an amount not exceeding 10,000 marks for 
‘the purchase of cotton produced and ginned in 
Adamawa. There is no doubt that the British 
Cotton Growing Association, which is doing -such 
excellent work in encouraging the growth of cotton 
in various parts of the Empire, will turn its atten- 
tion to the possibilities offering in the German 
colonies as soon as the opportunity permits, 


The Economic Policy of South Africa.—Accord- 
ing to the evidence received by the Hconomic 
Commission which had been appointed to inquire 
into commercial and industrial conditions in South 
Africa, the main industries of the Union can only 
be stimulated by the reduction in the high cost of 
living and by cheapening labour. By the latter 
is not necessarily meant lower wages for native 
labour, as it is recommended that a more generous 
policy should be adopted towards the natives, since 
the development of South Africa ‘must depend very 
largely upon them. It appears that there is much 
apprehension that the natives, as they become 
used to European methods, will gradually, but 
surely, oust the white workers from the skilled 
trades, and political policy has been largely 
influenced by this consideration. But while it is 
recognised that the natives are rapidly acquiring a 
knowledge of the simpler trades, it is reassuring, 
in the interests of the white population, to find 
that the Economic Commission considers there is 
no danger of the ordinary native supplanting white 
labour in the higher grades. They report that 
even in the Cape, where there is not only a long 
settled native population but also a large coloured 
element, the whites are now securing a large 
proportion of the skilled trades. This seems to 
indicate that there is a limit to the adaptability of 
the native, and that it is soon reached. The 
Commission considers that it is coloured and not 
white labour that requires protection. If, there- 
fore, measures can be adopted for the improvement 
and organisation of black labour the door will be 
opened to a policy of reform in which both capital 
and white labour can unite. This appears to be a 
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very important proposal, which may materially 
improve the relations between white and coloured 
labour, in the interests of both and to the advantage 


_of the main industries of the Union. In regard to 
.these industries it is stated that mining will not 


have a long life-in anything -like its present 
proportions, the evidence showing that half of the 
mines within fifteen years will only be turning out 
half what they are doing now, and that only by 
working to a depth of 6,000 to 7,000 feet. This fact 


fully justifies the attention now being given to the 
development of agriculture, which is felt to be the 


permanent industrial hope of the country, and in 
respect of which General Smuts is reported to have 
said ‘“‘the markets of the world now lie at the feet 
of South Africa;”’ f 


NOTES ON BOOKS. 


Text Book oN WIRELESS TELEGRAPHY. By 
Rupert Stanley, B.A., M.IL.E.E. london: 
Longmans, Green & Co. Ts. 6d: net. 


This book has been designed in the main for the 
benefit of those attending classes with the object 
of becoming wireless opərators, who have little 
preliminary knowledge of electrical matters, or 
indeed of scientific phenomena in general. Conse- 
quently Professor Stanley starts, as‘it were, ab ovo, 
with a very simple chapter on the earth, the 
‘atmosphere, and the ether. From this he proceeds 
to discuss matter and electrons, magnetism and 
magnetic strains in the ether, electricity and 
electric strains in the ether, electric measurements, 
induction effects, and so comes to the main subject 
of his thesis, which is treated in a very clear, 
simple and at the same time thorough manner. 
The book ought to be assured of a wide welcome, 
for it deals with a subject which is of interest to 
an ever-increasing number of students, and in a 
more up-to-date and satisfactory fashion than any 
other text-book with which we are acquainted. 
The illustrations are copious and excellent, and 
should do much to help the student to understand 
the text. 


Wuat Every PRIVATE SOLDIER OuGuHtT TO Know 
on ACTIVE SERVICE. By Lieut.-Colonel Sir 
Frederick Ponsonby, K.C.V.O., C.B. London: 
Polsue, Ltd. 2d. 

This little pamphlet—it is not so very much 
longer than its title—contains a good deal of 
information which a private soldier ought to know 
when he is acting on his own responsibility without 
the guidance of any officer or N.C.O. It teaches 
him how to dig himself into cover in the shortest 
possible time, the simplest of the signals, the 
duties of advanced and rear guards, outposts, 
scouting, cooking, sanitation, the care of the feet, 
and a dozen other points which may prove of the 
greatest service at any moment in a campaign. 
The pamphlet is very light, and should be carried 
in every private’s knapsack, or, still better, in 
every private’s head. 
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GENERAL NOTES. 


THE JUNIOR INSTITUTION OF ENGINEERS.—The 
Council of this Institution have elected the Mar- 
quess of Graham, D.L., C.B., 0.V.O., as their 
President for the year 1914-15, in succession to 
Sir Boverton Redwood, Bart., D.Sc., F.R.S.E. The 
Vickers Prize, consisting of a gold medal and 
premium of instruments or books, has been awarded 
to Mr. James Richardson, B.Sc., Assoc.M.Inst.C.E., 
for his paper on “High Power Diesel Engines ; 
their Development for Marine Service.” Mr. 
Richardson has also secured the Institution Medal 
for the same paper. 


Canapa’s GirT.—It has been decided that the 
empty sacks, in which Canada’s gift of flour is 
being conveyed to the Mother Country, are to be 
sold as souvenirs at 5s. each. Two-thirds of this 
sum will be devoted to the Prince of Wales’ 
National Relief Fund, and one-third to the Belgian 
Refugees’ Fund. The sacks are all marked 
‘Canada’s Gift.” Applications for the sacks as 
souvenirs, accompanied by a remittance of 5s., 
should be sent to the Hon. Secretaries, National 
Relief Fund, York House, St. James’s Palace, 
London, S.W. Applications will be dealt with in 
strict rotation. 


«THE ENGLISHWOMAN” HXHIBITION.—An ex- 
hibition of Arts and Handicrafts will be held by 
The Englishwoman, at the Maddox Street Galleries, 
934, Maddox Street, Regent Street, W., from 
November 4th to 14th. There will be exhibits of 
handweaving, jewellery, pewter, leatherwork, book- 
‘binding, pottery, sculpture, stained glass, enamelled 
glass, wood-carving, inlaid furniture, Chinese 
lacquer, antiques, artistic dress, hand-made flowers, 
embroidery, lace, baskets, dressed dolls, toys, 
illumination and caligraphy, illustrations, colour 
printing, etching, water-colours, miniatures, photo- 
graphy, gardening, etc. 


EXTENSION OF AREA UNDER WHEAT. — The 
Board of Agriculture and Fisheries have received 
the following communication from the Agricultural 
Consultative Committee :—With the arrival of the 
time for preparing the land for autumn and winter 
sowing, the Agricultural Consultative Committee 
desire again to impress upon farmers the great 
importance, in the national interest, that the 
acreage under wheat during the coming year 
should be largely increased. The views of the 
Committee have already been expressed in the 
following extract from their notice of August 18th :— 
“1. The acreage under wheat should be largely 
increased wherever practicable. In this direction 
it should not be forgotten that, on clean land and 
by the aid of suitable artificial manure, good crops 
of wheat can be obtained in successive years. 
Attention is drawn to Section 26 of the Agricultural 
Holdings Act, 1908, which permits any system of 
cropping subject to the holding being protected 
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from deterioration. 2. There is much land of a 
certain class now under grass which would probably 
pay for breaking up. If this land is scheduled as 
arable in the farm agreement, the tenant has the 
option of ploughing it up. If it is scheduled as 
grass, the Agricultural Consultative Committee 
suggests co-operation between owner and occupier 
as to the advisability of breaking up certain fields 
in view of the national question of increasing 
home-grown foodstuffs.” The Committee, of course, 
do not suggest that good grazing land should be 
broken up, and they realise that the circumstances 
of each individual holding must be examined in 
considering the above recommendations; but they 
would point out that should it be found possible to 
increase the wheat acreage without detriment to 
the live-stock and general organisation of the par- 
ticular holding, there seems every reason to suppose 
that it might prove to the financial advantage of 
the grower. The Agricultural Consultative Com- 
mittee have been influenced in arriving at this 
opinion by the belief that the diminution in the 
area of wheat sown upon the Continent, and the 
consequent additional demand which must be made 
upon the world stock, cannot fail to result in a 
higher range of price than that which has obtained 
for many years past. Should this anticipation 
prove correct, farmers would probably find it 
profitable to sow wheat on land other than that 
which would be drilled in the ordinary course, and 
the nation would benefit, equally with the grower, 
by an addition to the home-grown wheat crop. 


THE SHIPBUILDING INDUSTRY IN THE NETHER- 
LANDS.—A branch of shipbuilding which has grown 
into importance in the Netherlands is the building 
of dredges, suction dredges, mud barges, and 
accessories for the removal of earth, such as hoppers. 
This industry to-day enjoys a splendid foreign 
reputation. Floating or self-propelled machinery 
for the removal of soil has, in fact, become a Dutch 
speciality, and has for years been supplied by the 
Netherlands to nearly all parts of the world. Still 
another branch of the shipbuilding industry, the 
building of motor-boats, has not been overlooked. 
Statistics show that these boats or launches of 
various tonnage, built for divers purposes, are 
supplied to countries the world over by certain 
Dutch shipyards possessing special plant for that 
sort of work. Some make the motors as well as 
the boats, others manufacture the boats only. 
Internal combustion engines for small boats and 
fishing smacks are also being made in great 
numbers in the Netherlands, and it is even claimed 
that the Netherlands and England are rivals for 
first place as regards the application of these 
engines. The shipyards making a speciality of 
river work are building passenger boats, tugs, flat- 
bottomed boats for the Rhine and other rivers, 
chiefly for German shipowners. It is claimed 
that a majority of the many barges plying on the 
Rhine between Rotterdam and Mannheim are 
built in the Netherlands. 
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THE SINGING OF SONGS OLD 
AND NEW.* 


By H. PLUNKET GREENE. 
Lecture II.—Delivered May 19th, 1914. 
CLASSICAL SonGcs. 


The subject of to-day’s lecture is the singing 
of Classical Songs. The word ‘classical’ I 
have applied to them simply for the want of 
a better. It is used in its conventional sense 
as opposed to “ modern,” but, as a matter of 
fact, even that does not meet the case, for we 
cannot say where the classical song ended and 
the modern song began. Schubert, a hundred 
years ago, said pretty nearly all there was to be 
said about song, either then or now, and even 
Purcell in the seventeenth century, in his semi- 
miraculous powers of illustration—and Bach, 
too, occasionally —was as modern as any realist 
of the early twentieth century, while on the 
other hand there is nothing to prevent the 
modern composer from writing classical songs 
if he will; in fact, there is a mass of modern- 
song literature, consisting of songs composed in 
the old style (generally, I am bound to say, to 
old words or imitation old words), and there 
are hundreds of minuets and rondeaus con- 
cerned with Phyllises, Damons, and Daphnes, 
which have sincerely flattered the ancients by 
imitating them. 

The real test of a song’s classification is the 
considered function of the voice in that song. 
The true line of demarcation is between, on the 
one hand, the period or individual composer or 
song, let us say, which demanded no more of 
the voice than that it should be a beautiful 
instrument capable of perfect phrasing, with 


* In the course of these lectures many passages were 
quoted verbatim from the lecturer’s work, ‘‘ Interpretation 
in Song” (Macmillan & Co., Ltd., and Stainer & Bell, Ltd.). 
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the power of speech to distinguish it from its 
fellow instruments, and, on the other, the song 
that looks upon the voice as a living, emotional, 
dramatic, illustrative, vivid personality. Most 
of you who are here to-day, and who are judges 
of expressive singing, would probably say that 
three-quarters of the great songs that have 
moved you, and do move you, deeply, belong to 
the second of these classes. I shall surprise 
you when I say that five in a hundred is placing 
the proportion rather high. Ninety-five per 
cent. of all songs are classical from the point 
of view of their treatment. It is with these we 
have to do to-day. 

In the singing of the classical song, the 
singers’ stock-in-trade consists of accelerando 
and ritardando, colla voce and a tempo, forte 
and piano, portamento, staccato, ete., and all 
the other musical terms, in fact the abc of 
purely musical expression. They can be applied 
equally well to the violin or oboe, and are 
simply the means to achieve the end—pure 
musical phrasing. To-day we have all sorts of 
outside effects to conjure with, and I am afraid 
there are a good many singers who can make a 
certain amount of effect with a modern dramatic 
vocal sketch who would be completely floored 
by the technical difficulties of the simplicity of 
the classical song. It is that very deceptive 
simplicity which makes the classical song so 
hard to sing. We bewail to-day, with a great 
deal of justice, the tempi passati of the great 
Italian singers. In many cases they had not 
much to say, and the text of what they said 
was valueless, yet every note was a gem of 
beauty, and every word a model of elocution. 
There was little drama for them to act in song, 
but they did not venture to come before the 
public with dramatic substitutes for finished 
training. Which was cause and which was 
effect we cannot actually determine—they pro- 
bably reacted on one another—but the singer 
of the classical days did not dare to sing his 
classical song until he was able to sing its 
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phrases with instrumental perfection. Fine 
phrasing, and fine phrasing alone, is the secret 
of the singing of the classical song. You may 
have temperament, magnetism, tone-colour, 
and all the other great natural gifts. They 
may hypnotise or anesthetise your audience, 
but if you cannot phrase your classical song 
instrumentally, you are a fraud as a classical 
singer, and classical phrasing means consistent 
phrasing, smooth phrasing, elastic phrasing, 
and above all, long phrasing. I would ask you 
all the next time you hear a great orchestra 
play a great classical work (Bach for preference), 
to listen particularly to the oboe. (I will refer 
you particularly to the big Aria in Bach’s 
B Minor Mass, ‘‘ Qui sedes,” which has oboe 
obbligato.) You will then hear amodelof classical 
phrasing by a man who has learnt his business. 
He does not stop the flow of the musical 
phrase to take. breath, with the minimum of 
discomfort to himself and the maximum of 
distortion of the music. He does not cripple 
its proportions to dwell on a note he likes and 
blur its magic with blatant mock-heroics. He 
takes his place in the scheme of things and 
keeps his proportions sweet and true. He 
plays a reed instrument as we do, and is 
dependent on the same physical emotions as 
we, but I never hear an oboe-player play Bach 
‘without a deep and honest feeling of how far 
greater a man he is than any of us singers. 

You may ask me with justice after all this, 
“What is phrasing, and what is a musical 
phrase? ” The phrase is the musical equiva- 
lent of the literary sentence. The sentence is 
made up of single words, the phrase of single 
notes, combined in each case to form a perfect 
whole. The single words or notes are practically 
valueless alone. They only achieve merit when 
combined, and the more consistent and beautiful 
that combination, the finer the literary result, 
be it poem or music. A sentence may be two 
words long; a musical phrase may consist of 
two notes; a sentence may extend to many 
lines; so may the phrase or compound phrase. 
The literary sentence, whether read or spoken, 
depends for its effect upon the inflexion, mental 
‘or physical, of the voice. The voice rises or 
falls with the sense of the words. It has 
motion inherent in it, and keeps always pushing 
on. The musical phrase is like a wave. It 
may move in a continuous crescendo, gathering 
force as it goes, and dash itself against the 
rocks; it may recede diminuendo and dis- 
appear; it may join forces with its neighbour 
for the common good, or break away for its 
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own ends ;‘or it may follow its leader in” pure 
cantilena ripples to the shore. Occasionally 
it lands in some quiet pool and seems to die— 
such dead-levels in song are used for special 
purposes of colour -illustration and contrast. 
The natural phrase has motion inherent in it, 
and whether its wave be salt or fresh, self- 
sufficing or subdivided, rising or receding, 
breaker, roller or ripple, it moves in undulations 
irresistibly forward. 

There is this great difference between the 
literary sentence and the musical phrase in 
their outward expression, that the first is 
normal, the second quite abnormal. There is 
little or nothing sustained in speech. Song 
depends for its very existence upon sustained 
sounds, The faster a song goes, the closer it 
returns to speech. You can sing a song to 
definite notes as quickly as you can speak it, 
but it has by then resolved itself into musical 
diction. On the other hand, three lines of 
poetry which take three seconds to speak 
may in the classical song take three minutes 
to sing. Therefore the would-be singer of 
classical songs must have first and foremost at 
his complete command the first great elemen- 
tary part of his technique—abnormal breath 
control. The further we singers go in our art, 
and the more we train up others in it, the more 
laughably patent it becomes to us that not 
only all the virtues of good singing, but all the 
vices of bad, are due to that great primitive, 
purely physical thing—the management or 
mismanagement of the breath. 

In the art-song of to-day the singer has very 
little excuse to go wrong. The modern com- 
poser is such a master of prosody and metre, 
so eclectic in his literary choice of text, so 
conscious of the value of the singer as inter- 
preter, that the latter finds his song ready 
phrased and humanly expressed for him. 
Unlike the old days, when the human voice was 
looked upon more or less as a musical instru- 
ment of peculiar beauty and composed for 
accordingly, nowadays that voice is accepted 
as the most direct and powerful means for 
emotional ends, and the composer writing from 
his heart the language of music trusts his 
interpreter to tell it truly to the stranger in 
his own way. There were giants of emotional 
expression in the old days too—Bach alone was 
the greatest of all time; still the legacies of 
those times are for the most part distinctively 
musical rather than directly emotional in their 
appeal. They belong largely to the three great 
groups—florid, pure bel canto, and rhythmical. 
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These three in their turn belong to the generic 
bel canto species, in that they depend for their 
effect upon perfected technique, beauty of tone 
and mastery of phrasing, rather than upon any 
direct esthetic appeal to the human emotions 
through illustrative expression of the text. 
This is true even of Bach. In the St. Matthew 
Passion we find, on the one hand, the Reci- 
tative for bass No. 74, **’I'was in the cool of 
eventide,’’ one of the most simply expressed 
and deeply moving pieces of pure emotion in 
music, and on the other the bass Aria No. 51, 
“ Give, O give me back my Lord,” which, 
though moving enough when beautifully sung, 
is yet so instrumental and quasi-florid in type 
as to have to trust for its effect to beauty of 
performance rather than direct expression of 
the words. The same applies to the other bass 
Aria, ‘“ Come, blessed Cross,” or to the alto 
Aria, No. 48, ‘‘ Have mercy, O Lord,” or the 
Soprano, No. 19, “Jesus, Saviour.” Such 
Arias are contemplative in feeling, and have no 
direct bearing on the great story, but by their 
very contrast and passivity they intensify the 
active drama.: Like the Greek choruses they 
wrap us round with the atmosphere of tragedy ; 
as such we love them and are stirred by them 
profoundly. 

To all these Arias and to all such florid Arias 
the main rule referred to and emphasised last 
time, ‘‘ Never stop the march of a song,” applies 
with allits force. They are essentially musical 
and largely instrumental in style, and in some 
cases have instrumental obbligati. The violin 
or the oboe will not stop the Aria for bowing 
or breathing; no more must the singer. 

In musical language rwbato is another word 
for elasticity of phrasing, aad, as such, appro- 
priates most of the credit for elastic inter- 
pretation. Asa matter of fact, it has no merit 
of its own whatsoever; it is simply the agent 
provocateur of rhythm. The charm of the 
Chopin rubato is not due to any elaboration or 
elongation of any group of notes, but to the 
return to the tempo primo when the elaborating 
process is over. It may, as in singing, be helped 
by change of colour, but inherent virtues of its 
own it has none. The concert-goer has un- 
consciously experienced this many a time. 
Some famous pianist has played a famous 
Nocturne with his famous rubato and has left 
him cold. Why? Because the search after 
rubato carried the player so far away from his 
fundamental rhythm that, when it was found 
again, both player and listener had forgotten 
all about it. If the rubato had been sufficient 
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unto itself, he could not have had too much of 
it; but rubato alone, as the listener knows to 
his cost, is Dead Sea fruit. 

The singer may take it as an axiom that the 
success or failure of his rubato is in inverse 
ratio to his distance from his fundamental 
rhythm. The closer he holds to that, and the 
smaller the radius of his rubato, the more 
effective will be his interpretation. 

As I said just now, the characteristic of the 
classical song as opposed to the modern is that 
it has to trust for its effect to beauty of 
performance rather than the direct expression 
of the words. In other words, the voice is 
simply treated as an instrument of peculiar 
quality and varying colour with words as a 
means of expressing itself. The florid song 
is purely instrumental and nothing else. Ido 
not think it pretends to be anything else. One 
cannot take the florid aria seriously as a 
direct expression of the text. Florid passages 
occasionally occur which are admirably illus- 
trative of a word or sentence—the modern 
composer makes full use of them en miniature, 
or in the form of the melisma (I hope to give 
you an example of this immediately) for that 
very purpose, but it is only on rare occasions 
that the ‘“‘floridity’’ of the music has any 
illustrative connection with the text. There 
is a certain verisimilitude about ‘“ And I will 
shake the heavens and the earth,” from the 
“ Messiah,” and I hope to give you a remarkable 
example from Purcell directly, but in nine 
hundred and ninety-nine cases out of a thousand 
such arias are simply vocal tours de force, and 
might, by change of colour or handling, be 
applied with equal success to cabbages or kings. 
In all such songs, the words being of secondary 
consideration and more or less used as a mere 
means to an end, there was no question of 
truth, or even plausibility, in their outward 
expression, so we find the same sentence, or 
even word, repeated again and again, and 
chucked about from pillar to post in a way that 
nowadays would be frankly ridiculed. Such 
repetitions in the modern song are made either 
for emphasis, as in speech, or in imitation of 
old song, or at the end of the song, where 
there is always a certain licence (to be most 
cautiously used) in the means for getting the 
effect. Florid Song. . 
“ Si Tra i Ceppi” . . 

Bel Canto Song. 
“ Fain would I change that Note” Tobsas Hume. 
Rhythmical Song. 
“ The Song of Momus to Mars” Dr. Boyce. 


Handel. 
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These three types may be said to cover the 
field of classical song of the classical period, and 
I need not give you more examples. The 
modern classical song I will come to presently. 
_ But there were men in the old days who used 
classical means to modern ends with such con- 
summate and prophetic skill that we feel what 
little people we are nowadays. I will refer you 
to Bach’s use of the melisma. It is impossible 
to say which is the more touching or the more 
beautiful or illustrative, the setting of the words 
“and he went out and wept bitterly,” from the 
St. Matthew Passion, or the St. John -Passion, 
while for sheer ferocity the passage from the 
latter work, “and they scourged Him,” sur- 
passes in realism anything of to-day. Look 
them up at home. They are all written for 
the tenor narrator, and therefore impossible to 
illustrate here. But I can give you another 
wonderful example from Purcell, namely, the 
Aria ‘“ Ye twice ten hundred Deities,” which is 
the conjuror’s song from the opera ‘‘ The Indian 
Queen.” This song contains in a short space 
more varieties of bel canto, florid and rhythmical 
styles, combined with dramatic recitative and 
illustrative suggestion, than any song in exist- 
ence. No man even in our days had a more 
instinctive feeling for language with not only 
its pictorial possibilities but its prosodic limita- 
tions. Itis true that in the passage ‘‘ By the 
croaking of the toad”’ he puts his strong accents 
on the unimportant words, but to him there, as 
now, and to the end of time, rhythm was king, 
and words and all else kneel before him. You 
will find that the rhythm there is so over- 
mastering, you have not the time to bother about 
the weakness of the particular word. Through- 
out the rest of the song you will find the 
inflexions of our language brought out with 
scrupulous fidelity. 

1. The Recitative is dramatic in its truest 
sense. It is an invocation, accompanied 
probably by dramatic gesture. 

2. “ By the croaking of the toad.” If ever 
anything was rhythmical, this is. You feel it 
as accompanied by some definite rhythmical 
sacrificial action. 

8. Note how the florid passages have been 
deliberately used to illustrate the ‘ panting,” 
the “ twisting ” of the serpents, and the “ girdle ” 
round her waist. 

4. Mark the gradual crescendo in the passage 
“From thy sleeping mansions rise and open 
thy unwilling eyes.” You can see the actual 
action of the priest and the gradual emerging 
or visible materialising of the god. 
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5. And then the pure bel canto of the “ Lull 
thee in thy sleep,” almost soporific in its 
smoothness and contrast to what has gone 
before. 

You may say that this song belongs to 
modern not to olassical song. It does and 
it does not. In its prophetic genius it does. 
Purcell lived from 1658 to 1695. But its 
means to modern ends were classical pure and 
simple, bel canto, florid and rhythmical, and it 
depends for its effect upon the classical 
delivery, pure instrumental phrasing. 

Before coming to the modern classical song, 
which includes Schubert and Brahms, as well 
as Parry or Stanford or Vaughan Williams, I 
want to speak of another form of classical song 
which, as a matter of fact, should almost have 
come at the beginning of this lecture, as it is 
very close to the folk-song, and yet has the 
throb of emotional illustration in it. I mean 
the old sacred song. Germany is rich in these. 
There was some great emotional drive in her 
religion of that day, which seemed to give the 
religious composer powers of expression far 
ahead of his time—an expression to us nowadays 
almost naive but very touching. Many of them 
are traditional, simply because no record has 
been kept of the composer, many are practically 
folk-songs, and many are by definite musicians. 
There are any number of sacred lullabies. This 
form of worship of the infant Jesus is extra- 
ordinarily touching and extraordinarily vivid. 
It is so bound up with the perennial instinct of 
motherhood that illustration is simply the 
natural expression of womankind of all time. 
Thus we have again and again the rhythmic 
figure of cradle-rocking and the actual crooning 
of the mother over the child. There can be no 
doubt that the mother of those days, as she 
rocked her own baby to sleep, sang to it in the 
language of Mary to the infant Jesus, the 
language of mother to child from time imme- 
morial. Some are sung by Mary to Jesus, 
some by the singer with the after-knowledge 
of who Jesus was and what He did, some by the 
shepherds at Bethlehem, and some such as 
‘‘ Joseph, lieber Joseph mein,” which seemed to 
belong to various personalities and periods of 
the world’s knowledge. 

In the song I have just mentioned, with its 
cradle-rhythms and croonings, it is impossible to 
believe that the name ‘‘ Joseph”’ has no deliberate 
significance. ‘‘ Joseph ” may have been the name 
of the singer’s husband, but in one’s heart one 
knows that the woman who called to him put 


_herself into the place of Mary the Mother 
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of Christ. No more beautiful or simple or 
spontaneous an expression of religious love 
has ever been written than ‘Joseph, lieber 
Joseph mein.” These songs, like the Purcell, 
depend upon bel canto and rhythm and 
pure phrasing for theif effect. The same 
applies to the ‘“‘ Minnelieder,” such as “ All’ 
mein Gedanken,” or to a purely rhythmical little 
song like Dalayrac’s “Écoute d’Jeannette,” 
which is once more the “‘ question and answer ” 
song spoken of in the last lecture in connection 
with folk-songs—a rather more sophisticated 
form of ‘‘ Where are you going to, my pretty 
maid?” or “ Madam, will you walk? ” and as 
usual, the lady gets the best of it. It depends 
musically on rhythm pure and simple. 

It may be helped by colour, and the singer 
must colour it as best he can; but colour in the 
human voice belongs to no period, and was there 
in medieval times as much as now. It is 
personal and nothing to do with the classifica- 
tion of the song. 

The difficulty in choosing examples of the 
classical song is the bewildering number to 
choose from. I can quote dozens from Schubert, 
such as the famous “ An die Musik,” or “Du 
bist die Ruh,” or perhaps most typical of all, 
“ Whois Sylvia?” These are the very antitheses 
of such songs as ‘Der Erlkönig,” or “Die 
Junge Nonne,” or ‘‘ Gretchen am Spinnrade.”’ 
In Schumann we find such songs as “ Du bist 
wie eine Blume,” ‘“ Mondnacht,”’ or ‘“‘ Widmung,” 
which, though moving enough, depend upon 
classical song rules for their singing. 

There are dozens from Brahms, such as 
“Wie bist du, meine Königin?” or such a 
mood-song as ‘Die Mainacht” or ‘‘ Immer 
leiser wird mein Schlummer,” which all depend 
upon pure bel canto singing. 

I have purposely chosen for the final songs 
examples, first of the modern song written 
in direct imitation of the old classical: (Rondel 
by Louis Nicole), and of the classical which 
borders on the modern, so as to connect the 
two styles, even as the old sacred song and the 
“ Minnelied ” linked us up with the folk-song. 

[Examples— 
‘¢ Dichterliebe,” 1, 2, 3. 
“A Lover’s Garland.” 
“ Das Wandern.” 
“To Anthea.” | 

I would say, finally, that the secret of singing 
of all songs, folk-songs, classical or modern, is 
the singing of the song as a whole, not in 
detached phrases. What -the note is to the 
phrase, the phrase is to the song. Alone they 
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are meaningless. Their strength lies in their 
unity and continuity. This applies in all its 
strictness to the classical song, where there are 
no points to hold on to or pictorial climaxes. 
I hope to treat of these next time. 


During the lecture the following illustrative 
songs were sung by the lecturer :— 


1. Si Tra i Ceppi . Handel. 
2. Fain would I change 


that Note Tobias Hume (1605). 
3. The Song of Momus 
to Mars Dr. Boyce (1750). 


4, Ye Twice Ten Hun- 
dred Deities . 

5. Joseph, lieber Joseph 
mein . a 

6. All’ mein Gedanken 

7. Écoute d’Jeannette 

8 

9 


Purcell. 


14th Century. 
16th Century. 
Dalayrac (18th Century). 


. To Anthea . . Hatton. 

. Dichterliebe, 1, 2,3 Schumann. 
10. Das Wandern . Schubert. 
11. A Lover’s Garland. Hubert Parry. 


12, Rondel de Charles 


d’Orléans Louis Nicole. 


FRUIT PRESERVING FOR SMALL 
MARKET GROWERS OR FOR 
DOMESTIC USE.* 


At the present time there is a large supply of 
English fruit, of both eating and cooking varieties, 
full use of which should be made. Much of this 
may be wasted unless proper steps are taken to 
preserve it against decay. Large growers should 
arrange for the storage of their produce in pro- 
perly constructed fruit sheds, or cold storage, or 
for drying plums, etc., in evaporating machines, 
hop oasts, and by other means. The following 
methods are suggested for the use of small 
holders. 

(1) Apples, especially those of the later varieties, 
should be carefully stored in cool dry sheds, with 
a free circulation of air. Bruised and decayed 
fruit should be removed at once. 

(2) Even with sugar at the present high price a 
certain quantity of fruit should of course be made 
into jams and jellies. In the case of those who 
have to purchase their supplies the low price of 
fruit will compensate for the high price of sugar. 
If the price of sugar should rise, or if difficulty is 
experienced in securing sufficient quantities, liquid 
(syrup) glucose may be partially or even entirely 
substituted for cane sugar. Glucose is made in 
this country in large quantities from maize and 
other starchy materials. 

In making jam first-rate results may be got by 
replacing from a quarter to a third of the sugar by 
syrup glucose, and very fair preserves may even be 


* Special Leaflet issued by the Board of Agriculture and 
Fisheries. ` 
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made without any sugar by using 1} to 1} parts of 
syrup glucose to 1 part of fruit according to its 
sweetness.* _ 

(3) A part of the fruit supply should be bottled. 
There are several old-fashioned methods which 
might be adopted where no proper sterilising 
apparatus can be obtained, but these are all 
attended with considerable risk of the fruit being 
rendered tasteless and unsightly or of decay from 
exposure to the air. A proper sterilising apparatus 
can be obtained for about 10s., while air-tight 
quart bottles cost about 3s. 6d. to 4s.a dozen. No 
sugar is required for this process. Simple direc- 
tions for use are given with the outfit by makers 
of sterilising apparatus, and a full description is 
given in Leaflet No. 250 ( Fruit Bottling for Small 
Holders ”), which can be obtained on application 
to the Board. Ths process consists in filling 
the bottles with fruit, adding water to within 
half an inch of the rim, and putting them in the 
steriliser, the temperature of which should be 
raised slowly to about 165° F. to 170° F. for 
about ten minutes. The bottles are then securely 
fastened down, being screwed or capped according 
to the system adopted, and allowed to cool. Apples 
and pears must be peeled and quartered—a silver 
or plated knife being used—and dropped into water 
diractly afterwards or the flesh will be discoloured. 
Large plums may be cutin half and stoned. The 
stalks should be removed in every case. 

(4) In some cases it may be preferred to dry the 
plums or even apples. The simplest method is 
by means of an evaporator. The apparatus, which 
costs about £1 10s. to £3, can be used on a kitchen 
stove. Larger evaporators are made costing from 
about £4 to about £20 according to size, for use 
with an independent stove. The method, which 
is fully explained in the publications issued by the 
manufacturers, is as follows: Apples are first 
pared, cored and sliced, and then put into 4 tub of 
water to which a little salt has been added. They 
are then placed in a tray which is put into the 
machine and left there for about five minutes 
till the second tray is ready; the second is then 
inserted under the first. This is repeated until 
the oven is full. The top tray is then taken out 
and put into another part of the machine till all 
the rings are dry. The degree of heat used for 
drying apples is from 175° F., to 244° F., and the 
time occupied varies from two to four hours 
according to the variety of the apple. Whole 
apples require about eight to ten hours. Plums 
are dried in the same way and should be quite 
ripe. During the process of evaporation the plums 
must be removed once or twice, when they swell, to 
prevent them bursting. The temperature required 
is 240° F., to 300° F., and the time taken is from 
six to ten hours. A hundred lbs. of fresh plums 
will give about 30 lbs. of dried fruit. . 

In addition to the above, apricots, peaches, 
pears, cherries, damsons, French beans, peas, 


* If jam made in this way is intended for sale it should be 
labelled as containing glucose. 
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cauliflowers, carrots, and other vegetables can 
also be dried. 

(5) Another method of dealing with plums is 
known as prune making. By this method the 
sugar in the plum is used in preserving the fruit, 
and there is less risk of subsequent decase if the 
fruit gets damp. 

The apparatus in this case is of the simplest 
character, a few shallow trays being all that is 
required if the fruit is to be dried in an ordinary 
oven. <A special apparatus can be obtained, if 
desired, for about £3. 

Ripe fruit should be selected , but it must not be 
over ripe, or decayed or injured in any way. The 
temperature of the oven when the plums are first 
pat in should be about 100° F.,* and the fruit 
should be kept at this temperature for about. eight 
hours. Care must be taken to examine the fruit 
from time to time, since after a few hours it begins 
to swell. The fruit must be watched and should 
be taken out before the skin bursts and replaced 
when the puffy appearance has subsided. 

At the end of the first shift the trays are taken 
out and the fruit is allowed to cool. The oven 
should then be heated to a temperature of about 
130° F., and the trays are replaced for a second 
shift of from eight to ten hours, at the end of 
which time they are again withdrawn and allowed 
to cool. The fruit is then turned by placing an 
empty tray upside down on the top of a full tray 
and reversing them together. The oven should 
then be heated toa temperature of 170° F. and the 
trays inserted for a third shift of eight hours. 
This is continued till the fruit is dried, but the 
more slowly it is done the higher is the quality of the 
prune. Some plums dry more quickly than others, 
and these should be removed as soon as ready. 
The fruit when cool should be graded and packed 
in boxes and then stored in any place where 
a perfectly dry atmosphere can be secured. 


ROME AND ITS COMMERCIAL 
DEVELOPMENT. 


A picturesque comparison of Rome as it is at the 
present day with the appearance it presented in 
1880 finds place in the last Consular Report by Mr. 
C. C. Morgan. The city has gradually expanded 
beyond its old walls in every direction and the 
population has almost doubled in the same period. 
Houses of all sizes, from the huge blocks in the 
poorer districts to the smaller villas of the wealthier 
classes in the upper part of the city, have taken 
the place of the former vineyards and orchards, 
and simultaneously with all this building activity 
important excavations are being carried out so as 
to bring to light the remains of the monuments of 
ancient Rome, in order that in modernising Rome 
care may be taken not to efface the vestiges of the 
past. The demand for rooms is not so persistently 


* A thermometer registering to 250° F. and cased in metal 
can be purchased for about half-a-crown. 
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pressing as it was a few years ago, but rents are still 
very high, owing to the present state of wages and 
the increased cost of building materials, so that the 
cost of houses has practically doubled. Here and 
-there may be seen a healthy tendency to create 
new industries and so free the Italian capital from 
complete dependence on the products of other 
districts, but the process of transformation is 
retarded by bad railway communication between 
the coast and the city. Lately, the local councils 
have. displayed considerable activity in improving 
the roads leading to the surrounding agricultural 
villages, from which considerable benefit will 
assuredly accrue to the several localities. 

The important and long-expected railway line 
between Rome and Naples is progressing, but 
slowly, and twenty-six miles of rails have been laid 
down between Piperno and Formia, perhaps the 
most difficult section of the whole line from an 
engineering point of view. The total length of 
the new line will be 130 miles, and is to be covered 
in about two and a half hours, while the present 
line is 151 miles long and takes four hours to 
cover. The commercial interests of Rome and 
Naples will certainly derive much benefit from 
the new railway, Naples gradually taking the 
position as chief outport of Rome. A noticeable 
falling-off occurred in 1913 in imports from the 
United Kingdom in the district of Rome, although 
in the previous year Great Britain stood second in 
the list, Germany, of course, being first. Last year, 
however, France ousted the United Kingdom from 
the second place. The present war is, of course, 
bound to alter the order of precedence, but there 
is no doubt that Italy, speaking generally, is one of 
those markets in which our country will assuredly 
have an opportunity of fighting far more conspicu- 
ously than hitherto, and in all probability succeed 
to the premier position now occupied by Germany. 


EXTRA-TROPICAL FORESTRY IN 
PORTUGAL.* 


Extra-tropical forestry in Southern Spain and 
Portugal has a peculiar interest for southern extra- 
tropical Australia, because the climate, the trees, 
and the forestry of both countries are (or will be) 
very similar. Australia is now paying out about 
£3,000,000 yearly for imported soft wood; and to 
produce this at home in the future (judging from 
the experiences of South Africa) Australia will have 
mainly to copy the forestry of Southern Europe. 
The writer, after a life-time in South African 
forestry, ‘has recently completed a forest tour in 
Southern Spain and Portugal. The chief points of 
interest for Englishmen are these :— 

The most important forest-tree, and the only 
abundant forest species in Portugal, is the Cluster 
Pine (Pinus pinaster), the same tree which (under 
the name of the Maritime Pine) has transformed 
the dreary malaria-stricken “ Landes ” of Southern 


* Abstract of a paper read by D, E. Hutchins before the 
Botanical Section of the British Association in Australia. 
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France. It is the Cluster Pine also which, on its 
own merits, has become the most abundant coni- 
ferous tree in South Africa. The Cluster Pine and 
the Stone Pine were introduced into South Africa 
some three hundred years ago, and have now 
become completely naturalised there, in the sense 
that they have taken the place of the weak natural 
forest flora of the country, and would remain 
there if the hand of man were withdrawn. 

In the centre of a large pine forest area in 
Portugal is the State forest of Leiria, comprising 
over thirty thousand acres. It has long been 
worked for timber of large dimensions, and is 
perhaps the best example of a highly cultivated 
pine forest in the extra-tropics. The temperature 
here is between that of Sydney and Melbourne; the 
rainfall is similar except that it falls almost 
entirely in winter. Timber of the. finest descrip- 
tion is seen in the Leiria forest, as fine as any 
timber in the best forest of central and northern 
Europe. I measured trees up to 35 inches 
diameter and 158 feet total height, and I saw 
great baulks of timber being taken out of the forest, 
such as one sees in the Black Forest of Germany. 
One usually associates Cluster Pine with pit-props, 
sleepers, and small timber; but the State Forest 
of Leiria produces pine timber which is used for 
every purpose of house-building and furniture. To 
protect the forest from fire during the dry summer 
weather, there is a complete system of fire-paths, 
watch-towers, and telephones. The area of private 
Cluster Pine forest in Portugal is very large. This 
is mainly occupied in providing mine-props for 
England. Not much resin is produced in either 
State or private forest in Portugal. 

Cork Oak (Quercus suber).—After the Cluster 
Pine the next most valuable forest tree in Portugal 
is the Cork Oak. The Cluster Pine and the Cork 
Oak together enable Portugal to export about 
£1,250,000 worth of forest produce yearly. 

Busaco Cedar (Cupressus lusitanica). has been 
naturalised in Portugal about the same time as the 
two pines in South Africa. My friend, Dr. Henry, 
has shown that it came originally from Mexico; it 
now produces the most valuable timber in the 
natural forests of Portugal. It should occupy a 
prominent place in any scheme of extra-tropical 
forestry. It is a most beautiful and valuable tree. 

Stone Pine (Pinus pinea).—This useful pine 
with its valuable nuts has suffered badly in South 
Africa from a fungoid disease; but in Spain and 
Portugal it is nearly free from it. 

Aleppo Pine (Pinus halepensis).—This has certain 
advantages over Cluster Pine. It stands more 
drought; it will put up with lime in the soil; it 
transplants more easily; it is somewhat more 
shade-bearing. It is the species used for reforesting 
the devastated mountains of Southern Spain. 

Oaks.—Five Oaks occur in Southern Portugal. 
The common British Oak (Quercus pedunculata) 
occurs as copse and scattered trees on good soil. 
Portugal pays heavily for cooperage wood, and 
wants a great deal more Oak. 
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Quercus lusitanica may almost be regarded as 
the extra-tropical form of the British Oak. It 
should occupy an important part in the future 
forestry of Australia. It has been nearly exter- 
minated in Portugal precisely on account of its 
valuable qualities. 

Quercus tozza somewhat resembles the Durmast 
Oak of England; it is not often seen as a large 
tree, but makes valuable firewood copse. 

Quercus tlex.—The forest tree-planter in Aus- 
tralia and South Africa will generally prefer its 
first cousin, the:Cork Oak; but the Ilex is some- 
what hardier than the Cork Oak. It is the last 
tree left on the mountains in Southern Spain and 
Portugal, where fires and the axes and goats of 
the peasants have produced universal desolation. 
Its chief value lies in acorns for pig-feeding, and 
there is a variety termed Ballota which produces 
acorns nearly as sweet as a chestnut. 

Chestnut (Castania vesca) seems steadily dying 
out in Spain and Portugal, as in other Mediter- 
ranean countries. The threatened loss of this 
valuable tree is one of the saddest features in 
modern European forestry. It may take a new 
lease of life in the southern hemisphere, care being 
of course taken (as with Eucalyptus in South 
Africa) to import the tree without its pests. 

The Portuguese forest service is well organised, 
and the department generally far in advance of 
Britain and the self-governing British Colonies, 
except South Africa. It used to be customary in 
the forest text-books to place Spain, Portugal, and 
the British Empire at the bottom of the list as 
regards effective State forestry. But forestry in 
Spain and Portugal is now a quarter of a century 
ahead of that of the British Isles; and many 
valuable lessons are to be learnt by those who can 
go to Spain and Portugal for the purpose of study- 
ing forestry. _ Portugal imports one-third million 
pound’s worth (against three millions, Australia, 
and thirty millions, Britain) of forest products 
which, with good forestry, would come from the 
waste lands of each of these three countries. 
Portugal exports about one and a quarter million 
pounds’ worth of forest products—cork, one million ; 
Cluster Pine pit-props, etc., one-third million; 
against Australia one million and Britain nothing 
(the figures shown being re-exportations). Portugal 
and Australia have each a population of over 
four millions. 


THREE EARLY AUSTRALIAN 
GEOGRAPHERS.* 


In Australia, the scope of the geography syllabus, 
especially that of the State elementary school, is 
comprehensive, and the time apportioned to the 
subject is liberal. Of late years, a feature of the 


* Abstract of a paper read by Charles R. Long, M.A., 
Inspector of Schools, and Editor of the Education Depart- 
ment’s Publications, Victoria, before the Geographical 
Section of the British Association at Melbourne. 
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teaching has been the connecting of the physical 
features of the continent with those who discovered, 
explored, and named them, and of the towns with 
their founders and early residents. The map has 
thus become invested with a human interest that 
serves to give an attraction to the acquirement of 
topographical details which it did not formerly 
possess. This mode of connecting history with geo- 
graphy has also been to the benefit of the former. 
The strongly established subject, geography, has 
helped to place the weak subject, Australian history, 
on its feet. Another effect of adding humanity to 
geographical nomenclature has been to direct the 
minds of Australian children, and through them of 
their parents, to the early Australian geographers. 
The value to the nation of these intrepid men is 
rapidly obtaining recognition; and when you add 
to that recognition the result of the giving over 
of a day annually on which the exploits of the 
explorers and pioneers are made the sole topic of 
instruction in the schools (as is the case in 
Victoria), you will see that the time is ripe for the 
erection of historical monuments and for the proper 
appreciation of those already erected. 

Of the many men deserving of recognition at the 
hands of Australians three stand out prominently, 
the navigators, James Cook and Matthew Flinders, 
and the surveyor, Thomas Mitchell. The geo- 
graphical work of these men was of immense 
importance to Australia. 

There is no record of any visit to the eastern 
shore of the continent before that of Cook, who 
charted the coast-line for some 2,000 miles with an 
approach to accuracy that astonishes the hydro- 
graphers of the day when they consider the 
disadvantages under which he carried it out. 

Among Australian explorers he is easily first in 
public estimation, sometimes, indeed, being credited 
‘by those whose enthusiasm is greater than their 
historical knowledge with being the discoverer of 
the island-continent. Public admiration has been 
shown in the memorials erected to him. At Botany 
Bay, where he first landed on the Australian soil, 
there is a tablet affixed to a rock, and also an obe- 
lisk. Sydney possesses a fine statue. At Cooktown, 
Queensland, where the “‘ Endeavour ” was careened 
at the mouth of a river that bears its name, is 
another obelisk, and a tree is still reverently pre- 
served as that to which the ship was moored. An 
admirer at Bendigo, the ‘‘ Quartzopolis”’ of Victoria, 
has placed a statue of the great navigator in im- 
mediate proximity to the principal Anglican church. 
And soon the St. Kilda Esplanade, Victoria, will 
be graced by a replica of the fine statue at Whitby, 
Yorkshire, 

Next to Cook comes Captain Matthew Flinders, 
who did a greater amount of surveying along the 
coast of Australia than any other man. In 1792 he 
began it with Bligh in Torres Strait, to which he 
returned ten years afterwards. In 1795 he ventured 
forth with his intrepid companion, Surgeon Bass, 
in a boat south from Sydney, with the result that 
he was able to show to the Governor, Captain 
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Hunter, a chart that won his admiration. Then, 
with joyful enthusiasm, he went round Van 
Diemen’s Land (now Tasmania) in the sloop 
‘‘ Norfolk,” and, after that, from Sydney to Moreton 
Bay. Lastly, in the “ Investigator,” fully accredited 
by the Admiralty, he began to chart the coast of 
the continent. Starting at Cape Leeuwin, he 
worked his way patiently along the coast to 
Sydney, and thence to the north-east of Arnhem 
Land, at which point the rotten state of his ship 
made it imperative for him to bring his survey to 
a close. His charts are so good that subsequent 
surveyors have had little to do in the way of 
amending them. 

The first of Australia’s memorials to Flinders 
was erected in 1841 by the Governor of Van 
Diemen’s Land, Sir John Franklin, who had been 
a midshipman on board the “Investigator.” It 
stands overlooking the fine harbour of Port Lincoln, 
South Australia. The people of that state have not 
forgotten the good example then set them. They 
have erected a monument on Kangaroo Island to 
commemorate its discovery by Flinders, a column 
on Mount Lofty for a similar purpose, and to the 
Bluff, in the Encounter Bay district, have affixed 
a plate to recall to mind the meeting of Flinders 
and the French explorer, Baudin. Victorians have 
recently awakened to a recognition of the debt they 
owe to the man who spent a week in Port Phillip 
Bay in 1802, and whose excellent chart was used 
by the early explorers of their State. On Discovery 
Day, 1912, Sir John Fuller, the State Governor, 
unveiled a tablet affixed to the granite tor at the 
summit of Station Peak, near Geelong, on which 
Flinders stood to survey the bay on May Ist, 1802. 
At Western Port there is a cairn and tablet which 
were unveiled by his Excellency the following 
Discovery Day. It commemorates the discovery 
of that inlet by Bass in 1798, and the first passage 
of the Strait by him and Flinders later in the year. 
Lastly, led by the members of the Victoria Branch 
of the Royal Geographical Society, an effort that 
will soon be consummated was set on foot some 
time ago to erect a worthy statue of Flinders in 
Melbourne. 

Thomas Mitchell, who was appointed Surveyor- 
General of New South Wales in 1827, had seen 
service with Wellington throughout the Peninsular 
War, and had been allowed by him to employ his 
talent for military sketching and plan-making. To 
this fine training was added a love for his work as 
a surveyor and explorer, together with much energy. 
He well deserved the knighthood that was bestowed 
upon him. Before his death at Sydney, in 1855, he 
had recorded a vast amount of detail in connection 
with the physical features of Eastern Australia. 

Of his four great expeditions—the first to the 
north of New South Wales, the second’to the 
Darling near Bourke and then down that river, the 
third through Western and Central Victoria (his 
Australia Felix), and the fourth into Central 
Queensland—the third proved of inestimable ser- 
vice to the young colony by attracting settlers to 
it. This fact is now being recognised by Victorians. 
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With the Discovery Day celebrations has been 
associated the unveiling of a tablet to his memory 
at Pyramid Hill, where he stood on June 30th, 
1836, and surveyed the charming prospect around 
him; of a second on Mount Arapiles, which he 
ascended on July 23rd; and a third at Expe- 
dition Pass, through which he journeyed on 
September 29th. Owing to the enthusiasm teachers 
are showing in the matter, it is certain that, in 
the near future, his line of march in Victoria will 
be well indicated by tablets. 


THE EMBROIDERY INDUSTRY OF 
THE PHILIPPINES. 


Up to within the last three years ‘Canton 
embroidery,” which was a general trade name for 
embroidered goods of many classes, chiefly upon 
“ramie grass cloth,” or Chinese linen, European 
linen, or various silk fabrics madein Canton, Swatow, 
Amoy, Macao, and many of the interior districts 
of China near at hand, and disposed of to the 
foreign trade through Canton or Hong - Kong, 
dominated the market in such classes of goods in 
all that part of the world. This domination has 
now gone, and for the fine trade at least the best 
goods are coming from the Philippines. Hong- 
Kong and Canton embroidery firms are imitating 
or copying Philippine work, both by substituting 
Philippine materials like batiste for the Chinese 
grass cloth and in designs. The export trade of 
the Philippines in such goods has developed 
enormously. During the past year there was so 
strong a demand for them in Hong-Kong for 
local and export use and for tourist trade that, 
according to the: American Consul at Hong-Kong, 
a sales shop was opened for Philippine goods, par- 
ticularly embroideries. While the enterprise was 
not successful, this does not affect the merits or 
popularity of Philippine products. The American 
demand for such goods has developed to such an 
extent that a Filipino expert is being sent to the 
United States to make a special study of American 
style requirements, and the establishment of 
branch houses of Manila exporting firms in various 
American cities is contemplated. 

Prior to the fiscal year 1912-18, no separate 
record was kept by the Philippine Customs of the 
exports of embroidery, and the £31,000 worth for 
the nine months from July ist, 1912, to April ist, 
1913, does not cover actual exports. Probably 
50 per cent. goes out as personal baggage of 
travellers, or is sent in quantities less than £2 in 
value through the post. Total exports probably 
reached £82,000. The rise of Philippine em- 
broideries has been due to real merit and intelli- 
gent treatment of the industry by educational and 
other governmental authorities in the islands, and 
to the energy and intelligent co-operation of 
Philippine business men. In the particular lines 
that have been developed, Philippine goods of this 
class are unquestionably the most artistic pro- 
duced in the Far East, and are cheap for the 
quality offered. They are especially attractive to 
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the American trade, since they are now made in 


materials suitable for the United States and ` 


according to American designs, and. upon cloth 
which can -be matched or duplicated in the United 
States. The native women are naturally gifted in 
embroidery, lace-making, and similar work, having 
patience and delicacy of execution. Experts have 
pronounced them superior to even the French and 
Swiss in such arts. 

They have been trained originally in such work 


largely in the convents, but in 1907 a definite 


educational policy was inaugurated. Within the 
past three years especially the matter has been 
taken in hand by Philippine school authorities, 
and schools for instructing native girls, and even 
adults, in lace-making and embroidery have been 
established, and courses in embroidering, covering 
four years’ work, have been organised. More or 
less successful efforts have also been made in 
marketing the product co-operatively. For 
commercial work, which has assumed such con- 
siderable proportions, a broader foundation exists, 
and work is drawn from women trained in schools, 
convents, privately, or by sheer experience in 
the exercise of native talent. Embroidering 
dresses, lingerie, etc., at present is distinctly 
a household industry, except so far as it has 
been taken up in schools, prisons, and con- 
vents, which, however, make only a small per- 
centage of the total output, almost all of the 
commercial work coming into the market direct 
from the homes of the workers. While there is 
some co-operative marketing of the goods, the 
mass of the trade is handled by women of business 
ability. and possessing some small capital, who 
collect the work from the various houses in their 
respective villages, and take it in person to Manila, 
where it is sold to the exporters. Co-operative 
marketing is now being tried by two societies in 
the Province of Bulacan. 

Five years ago embroidery materials were ex- 
clusively of European manufacture. American 
goods have since been coming into the market as 
a basis for embroidery. The European fabrics are 
the English pearline, lawn and linen, and German 
batiste. Two native cloths have also found favour 
in the United States, where so much of the 
Philippine embroidery is used, the ‘‘ piña,” or pure 
pineapple fibre, most of which is manufactured. 


and embroidered in the districts surrounding Lloilo, 


Island of Panay, and the fabric known as “ jusi,” a 
mixed silk and pineapple fabric, largely woven in 
Rizal, Bulacan, and Laguna Provinces. The pure 
pine is expensive and is difficult to embroider, 
being a very delicate fabric, and exports are 
limited mainly to centre-pieces and doilies, while 
the comparatively few dresses that have been sent 
out were designed for wedding gowns where cost 
was no object. Piña includes probably the most 
beautiful fabrics in the world when embroidered 
and made up to be worn over a slip of heavier 
material. 
embroidery shipped contains drawn work, which 
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is its chief attraction, putting it in a class bý 
itself, and Filipino workers have developed this 
part of their designs to a high degree of excellence. 
As in all other handicrafts, constant efforts must 
be made by dealers to keep up the quality, and 
one of the drawbacks of the embroidery export 
business is the lack of organisation of workers to 
maintain quality by creating a spirit of rivalry for 
better work. | 

Enormous increases in demand and some slight 
rise in cost of living have caused a doubling of 
embroidery-workers’ wages within the last three 
years, the prevailing daily rate being from 10d. to 
ls. 5d., according to the skill. of the. worker. 
Education in handicrafts, such as embroidering, 
basket-weaving, lace-making, wood-working, etc., 
has led to a- decided advance in the quality of 
embroidery. Some of the pieces shown at the 
annual exhibitions of the schools held during the 
carnival season, remarkable for the beauty and. 
delicacy of the work, often are the work of children 
under ten years of age. Embroidering is taught 
to both sexes, and some of the best specimens have 
been made by boys. In carrying out its work, a 
School of Household Industries has been opened 
by the Bureau of Education, where men and 
women from the provinces are given courses of 
instruction, ranging from a few weeks to several 
months, in embroidering and other handicrafts, 
with the result that many provinces, where em- 
broidery was practically almost unknown, now 
have many little colonies of workers who are being - 
taught the methods learnt by adult students of the 
school. 

It is probable that within the next two years 
several factories for hand embroidery will be opened 
in localities where many workers are available. 
Aside from the fact that such factories will represent 
a saving in marketing of the goods, they will have 
the material advantage of more perfectly control- 
ling designs and of adapting the talent and energy 
of the workers to the most desirable and profitable 
end. Lack of capital has greatly hampered the 
business and large'y prevented the establishment 
of factories, since the dealer who goes into em- 
broidery on a large scale must be prepared to have 
his money locked up for almost a year. Dealers 
who have studied the field believe that, with the 
establishment of factories under expert super- 
vision, the output of embroidery from the 
Philippines can be doubled annually for the next 
few years, since every child from the primary 
schools is eligible for embroidery work and is 
seeking a market for its labour. Work in lace- 
making has been developed considerably, but the 
demand for Philippine lace is not so great as for 
the embroideries, though it is a splendid product, 
and has many unusually good points. The schools 
have trained hundreds of boys and girls to make 
the finest European laces, and the work has been 
organised successfully on a commercial basis. All. 
kinds of pillow or bobbin lace are made and sold 
in ingronsing quantities. 
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THE CARPET INDUSTRY OF 
AUBUSSON. 


Before the outbreak of the war, the Aubusson 
carpet industry, which has a world-wide reputation, 
was experiencing a crisis that caused much unrest 
among the inhabitants of the two little towns of 
Aubusson and Felletin, in France, where the in- 
dustry is carried on. The two towns are about seven 
miles apart, and are situated in the Department of 
Creuse. Aubusson has a population of 7,300 and 
Felletin 3,050. The waters of the River Creuse, on 
which the towns are situated, are especially suited 
for dyeing wool. This carpet industry has been 
subject to many crises, but it has always emerged 
with renewed vigour and an enhanced reputation. 
Ever since the Paris Exposition of 1900, when the 
industry had reached the height of its prosperity, 
new establishments have come into existence. 
Foreigners, attracted by the enticing prices of the 
finished products, came and entered into the 
business. The consequence was a superabundance 
of hand labour, which brought about a considerable 
decrease in wages. 

The workers complained that wages have been 
reduced by more than a third in the last ten years, 
although the cost of living is continually rising. 
They attributed this condition to the depreciation 
of the industry caused by cheap manufacturing. 
Further, certain Aubusson manufacturers, in order 
to facilitate the employment of labour, had con- 
structed branch factories in adjacent localities, such 
as Bourganeuf, Arqutat, Bellegarde, and Lavaveix, 
and sold the products of these factories under the 
same trade-marks as those manufactured in their 
establishments in Aubusson and Felletin. Accord- 
ing to the American Vice-Consul at Limoges, the 
Aubusson and Felletin workmen considered their 
interests injured by these methods. On the 
initiative of their respective labour unions, they 
organised a movement of protest. The matter 
was brought to the attention of the authorities, 
and conferences took place. 

The municipal councils of the localities interested 
were called upon to investigate the matter, and 
to suggest the remedies that should be applied. 
The labour unions wanted to bring the matter before 
the French Chamber of Deputies through the 
deputies of their districts, and demand from the 
Government a law compelling the manufacturers 
to stamp the carpets with the name of the town 
where they were made, and to name the districts 
that are to be included in each town where the in- 
dustry is now carried on. They claimed that this has 
been done in the case of other products such as wine. 

Tradition has it that this industry owes its 
origin to the Saracens who escaped the disaster 
inflicted upon the army of Abd-el-Rhaman by 
Charles Martel on the battlefield of Poictiers in the 
year 732. In the sixteenth century the carpet 
, industry extended to the towns of Felletin, 
Bellegarde, Montier-Royeilles, Chenerailles, and 
other towns in the vicinity of Aubusson. 

For several centuries the towns of Aubusson and 
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Felletin have preserved the monopoly of manu- 
facturing the carpets that are sọ much appre- 
ciated throughout the world. The town of 
Aubusson has a museum where can be seen the 
different looms, tools, and apparatus used in the 
carpet industry since its establishment; the 
different classes of silk and wool used for making 
carpets; the different kinds of dyes, and samples 
of carpet, arranged chronologically. There is also 
connected with the museum a library containing 
reference works dealing with the carpet industry 
in all its phases, and as it is carried on in different 
countries; there are also many pictures, diplomas, 
and medals connected with the local history of 
carpet-making. This museum is frequented by the 
apprentices from the various establishments, in 
order to cultivate their taste and to acquire, in 
addition to their practical experience, a good 
technical training. 

The process of manufacturing has always re- 
mained the same. The rudimentary looms of wood 
used for carpets with low warp are such as still 
exist in certain provinces of Asia Minor. It seems 
that modern progress has been unable to add any- 
thing to the artistic side of the industry. Two 
kinds of carpets are manufactured at Aubusson— 
carpets of Turkish and Bulgarian style, which are 
manufactured mechanically, and the artistic rugs 
and hangings, which are made entirely by hand. 
The machine-made carpets, known to the trade as 
“tapis de pied,” comprise the kind known as 
Jacquard loom carpets, stair carpets, small carpets 
for the middle of the room, beds‘de carpets, 
rugs, etc. The output of the two large concerns 
manufacturing these carpets is estimated at about 
£116,000 per annum. The artistic carpets, made 
by hand, are divided into two classes : short-napped 
rugs or hangings made on. looms with low warp, 
and velvet rugs made with coarse wool on looms 
with high warp, after the style of the Gobelins. 
Only women make the latter kind, which are very 
expensive. Certain of the artistic carpets remain 
on the loom as long as four or five years. 

From twelve to fifteen establishments are 
engaged in the manufacture of carpets and rugs at 
Aubusson, without counting numerous sub-con- 
tractors or middlemen, who have small workshops 
throughout the city. Many persons also work at 
their own homes, the total number thus employed 
being about 2,000 men, women, and apprentices. 
Most of them do jobbing work for a price agreed 
upon with the employer at so much per “ baton,” 
a special measure representing about one-third 
square metre, the prices varying according to 
design and colouring. In the factories the wages 
of the men are from 5d. to 6d. an hour, and those 
of women from 3d. to 34d. an hour, the regular 
working day being about ten hours. A fair 
estimate would place the value of the annual 
production at about £773,000. It may be interesting 
to note that two Aubusson panels of tapestry, 
about six feet high and five feet wide, were recently 
sold at Christie’s for £892 10s, 
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DIRECT RAILWAY COMMUNICATION 
BETWEEN SWITZERLAND AND 
THE RIVIERA. 


The opening of the Létschberg railway not 
only provides a quicker and a more direct route 
from the north-west of Europe to Italy, but 
eventually, when a line now in construction 
from Nice to the frontier of that country is 
completed, will shorten the railway journey from 
Berne to the Riviera by about two-fifths. 

It is now possible to reach Turin from Berne, 
a distance of 328 kilometres (2033 miles), in less 
than eight hours. 

The distance by rail from Berne to Nice is at 
the present time 903 kilometres (561 miles), vid 
Geneva, Lyons, and Marseilles, as compared with 
537 kilometres (3334 miles) by the new route, vid 
the Simplon, Turin, and the Tenda Pass. It may, 
therefore, be safely concluded that when the last 
link in the chain, namely, from Nice to Vievola, is 
completed, the journey from Berne to Nice can be 
easily accomplished within thirteen or fourteen 
hours. 

Starting from Spies, 28 miles from Berne, the 
Létschberg railway proceeds to Frutigen, where 
it enters the Kander Thal, and, following the 
course of the river, reaches Kandersteg, near 
the entrance of the great Liétschberg tunnel,* 
9 miles in length, which pierces the lofty range of 
mountains that separate the Bernese Oberland 
from the Rhône valley. In this tunnel the line 
reaches its highest altitude of 1,250 metres 
(4,100 feet) above the sea-level, and the difference 
of level between Frutigen and the culminating 
point, 422 metres (1,385 feet), had to be overcome 
by steep gradients of 1 in 87, which necessitated 
two great loops near Mittholz, one of which is 
formed in a spiral tunnel more than a mile long. 

Issuing from the southern portal of the great 
tunnel near Goppenstein, and descending the 
Lésch-tal, the new line reaches the valley of the 
Rhône, and, following the course of that river, 
joins the Simplon railway near Brigue. 

The cost of this new approach, 40 miles in 
length, which has occupied six or seven years in 
construction, is estimated at upwards of four 
millions sterling. 

The motive power used on this new mountain 
railway is electricity, it being possible to utilise 
the water power, so abundant in these regions, 
for its production. ‘ 

The total absence of smoke is also another 
advantage. The next section, 22 kilometres 
(18% miles) long, includes the Simplon tunnel,t 
emerging from which we reach the frontier station 
at Iselle, after a journey of 145 kilometres (904 
miles) by Swiss railways. 

From this station, where the train enters Italy, 
there is a clear run of 313 kilometres (194 miles) 


* For description of Lotschberg tunnel, see Journal, 
Vol. LIX. p. 588. 


+ See Journal, Vol. LIX. p. 365. 
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over existing lines to Vievola, only 20 kilometres 
(123 miles) from the French frontier. 

Leaving Iselle, the route taken passes Domo- 
dossola and Gravellona, where it leaves the main 
line to Milan, and taking the Novara branch as far 
as Borgomanero, it diverges to join the main line 
from Milan to Turin at Santhia, reaching Turin at 
328 kilometres (203? miles) from the point of 
departure at Berne. 

Leaving Turin, situated at 239 metres (784 feet} 
above the sea, the railway gradually ascends to 
Cuneo, 501 metres (1,643 feet), and from thence to 
the northern entrance of the tunnel near the Col di 
Tenda, situated at 1,031 metres (3,382 feet) above 
the sea, and 121 kilometres (75 miles) from Turin. 
Continuing to rise, the line reaches to the highest 
point in the tunnel, which is 8,099 metres (5 miles 
55 yards) in length, near the middle at an altitude 
of 1,040 metres (3,411 feet). 
~ From this point, the highest of the line, 
which now descends towards Nice, the railway 
next reaches the southern entrance at 989 metres 
(8,244 feet), and then the present terminus at 
Vievola, 977 metres (3,204 feet) above the sea. From 
this station—the short section, which will complete 
the Italian part—a further descent of 370 metres 
(1,213 feet) is made, and the frontier is reached at 
an altitude of 607 metres (1,991 feet). 

On the French side, the new line now in con- 
struction to Nice is 59 kilometres (864 miles) in 
length. Following the direction of the old dili- 
gence road between France and Italy, it descends 
the valley of the Roya torrent, passing the station 
of Saorge, reaching Breil, which will be the 
junction station for the branch line now being 
made to Ventimille. Leaving Breil, which is 
43% kilometres (27 miles) from Nice and 305 metres 
(1,000 feet) above the sea, the line soon enters 
the Mont Grazian tunnel, 3,880 metres (2 miles 
722 yards) long, which pierces the barrier of 
mountains east of the Col de Brouis. By this 
tunnel the line enters the valley of the Bévéra, 
which it crosses and follows for about 24 miles, 
reaching the next station at Sospel, 334 kilometres 
(20? miles) from Nice, at 358°5 metres (1,176 feet) 
above the sea. 

Leaving this station and the valley of the Bévéra, 
another high barrier of mountains near the Col de 
Braus is traversed by a tunnel 5,950 metres (about 
32 miles) long, to reach the valley of the Paillon. 
Emerging from this tunnel near the village of 
Touet, where the line makes a wide bend and 
passes through several smaller tunnels, the line 
reaches Hscaréne, 23 kilometres (144 miles) from 
Nice, and 386:5 metres (1,267 feet) above the sea. 

The line now descends the valley of the Paillon 
with steeper gradients, not exceeding, however, 
25 per 1,000 (1 in 40), to Porit de Peille, only 
10 kilometres (64 miles) from Nice, and from 
thence, with easy gradients and by the course of 
the River Paillon and the tram-line, reaches the 
suburb of St. Roch, on the outskirts of Nice. 

Here the Paillon is crossed, and the line passes 
under the high ground by a tunnel 661°5 metres 
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(723 yards) at Carabacel, arriving at the principal 
station at Nice, 16:4 metres (53 feet 9 inches) 
above the sea, having made a descent of 590°6 
metres (1,937 feet 3 inches) from the frontier of 
Italy, and 1023°6 metres (3,357 feet 3 inches) from 
the culminating point in the middle of the tunnel 
at Tenda. 

The total cost of the line, which will take 
another three or four years to complete, is estimated 
at 120 millions of francs (£4,800,000). 

Besides the two- principal tunnels, which are 
being bored by machinery driven by compressed 
air, there are many others of minor importance 
being- excavated by hand labour. There are, 


besides, a number of bridges, viaducts, and other _ 


structures of importance on this line. 


THE FRENCH BRIAR-PIPE INDUSTRY. 


The briar-pipe industry of France is, for all 
practical purposes of investigation, centred in the 
small town of St. Cloud, in the Department of 
the Jura, where not only pipes but cigarette- and 
cigar-holders and other kindred necessaries of the 
smoking world are manufactured. So important 
is the industry at this particular place, that all 
wholesale Paris dealers in smokers’ necessaries 
advertise as selling “articles de St. Cloud.” The 
principal. sources of supply from which French 
manufacturers obtain the briar roots are, in order 
of importance, Sicily, Calabria, Corsica, and, of late 
years, Algeria. A small quantity is also obtained 
from the French Departments of the Var, Pyrénées 
Orientales, and the Alpes Maritimes. These roots, 
fashioned into rough blocks containing sufficient 
wood to make one or more pipes, are sold at prices 
varying between 3s. 6d. and 33s. per gross. The 


price varies according to the actual demand and- 


the quality of the roots. These blocks are known 
as ‘ébauchons,” or rough shapes. In the process 
of transforming the. rough root into the finished 
articles there are about twelve steps, according to 
the American Consul-General in Paris. These 
steps, however, may be divided into four principal 
operations, as follows: Ebauchage, or shaping 
down ; rapage, or scraping ; polissage, or polishing ; 
montage, or mounting (with metallic band and 
mouthpiece). Men are employed for these pro- 
cesses, with the exception of polishing. The wages 
vary from 8s. 2d. to 12s. per day, the highest wages 
being earned by very skilful mounters and sculptors. 
The polishing; carried out by women, is paid for at 
the rate of from 3s. 6d. to 4s. 9d. per day. The 
annual production in France is estimated at from 
£386,000 to £464,000, representing about 15,000,000 
pipes. Of these not more than £40,000 worth, or 
about 2,000,000 pipes, are “unfinished,” and are 
for export. It is said in France that a large pro- 
portion of the so-called ‘‘English’”’ pipes are 
entirely manufactured at St. 
exported ready for sale. This applies also to most 
of the French ‘“ manufacturers ” who place their 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Cloud, and are 


989 


orders for pipes, ready branded in their name, with 
St. Cloud factories. Great secrecy is observed 
because of the many attempts that have been made 
to get inside information, and to induce French 
workmen to go abroad with the promise of 
extremely high wages. The average wholesale 
price of a pipe sold retail at 2s. is 9s. 6d. per 
dozen, and this may be taken as a basis for — 


-estimating the wholesale price of both the more 


expensive and the cheaper varieties. 


THE WHALE-FISHING INDUSTRY ON 
THE NORTH PACIFIC COAST.. 


Every spring a number of whaling ships go out 
from British Columbian ports to fish for whales, 
which are found in large numbers along the North 
Pacific Coast. The changed conditions in the 
whale fishing industry, and the style and equip- 
ment of the craft employed, as compared with 
those of a few generations ago, are of interest. 
Some of the whale fishing boats were overhauled 
recently in the Vancouver docks for the season’s 
run, and it is interesting to note that the bottoms 
of the crafts are painted green instead of red, as 
was formerly the custom. This is to prevent the 
whales from seeing so plainly the approach of the 
ship, as they see red paint under the water, and 
for that reason all the whalers are now painted 
green underneath. In general appearance the 
whaler is a naked, ugly craft. The bows are high 
to give room for a gun platform, and the stern is 
cut away so that it rides low, giving the screw a 
deep drive. The housework is iron, with a narrow 
navigating platform and a small steering box on 
the top of the fore end. l l 

The-gun is the most meranie feature of these 
whalers. It is a short-tubed cannon on swivel 
bearings, and discharged with. a Krupp. firing 
screw. It is carried on- a long gun platform on 
the ship’s bow, and is pointed with a wooden hand 
stock. The platform, according to the American 
Consul General at Vancouver, is rigged with grips 
for the gunner’s feet in a heavy sea. The gun is 
loaded with a thin-shaped .time shell, and with 
four hinged barbs fastened to the shaft with rope 
yarn. When the harpoon is fired into the whale 
the fastenings are released, the barbs open, and the 
shell explodes; the shaft of the harpoon is slotted, 
and a ring runs in the slot; from the ring a wire 
line is coiled in a case on the platform, and extends 
to a winch near the gun carriage. The winch is 
used to pay out and reel in the line when the 
whale has been harpooned and it is fighting for its 
life. When the whale is dead it is drawn alongside 
the ship by reeling in the wire cable. Air is then 
pumped into the whale through a hose with a 
hollow lance nozzle, which is attached to the 
engine of the ship. The air causes the whale to 
float high out of the water, and renders it easy 
to tow. Some of the whales.found in the North 
Pacific waters weigh as much as ninety tons. 
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THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 

The Position Abroad.—Precise information as to 
the state of textile industries in other countries is 
somewhat scanty. Only from the United States 
are there direct reports of any high prosperity, and 
these are qualified by the doubts as to the future 
course of the value of raw cotton. The American 
situation is singular in two respects. The mills 
almost exclusively serve the home market, and all 
their cotton and quite half their wool are home- 
grown. Such self-containment has disadvantages 
which have been more apparent in past times than 
at present. Emancipation from all the troubles of 
oxchange, transport and cabling, so oppressive to 
others, ought to be especially grateful now; but 
the gratitude of which Americans are most con- 
scious is that their mills are freed from the stress 
of foreign competition. Nothing suggests that the 
small Canadian industry has suffered unduly from 
the war and the preceding depression from which 
the Dominion suffered. Brazil, the country next 
in manufacturing importance to the United States 
in the New World, if also freed from the pressure 
of competition, has monetary difficulties which can 
hardly be of advantage to its mills. There are 
evidences of severe trouble over the finance of silk 
in Japan, and the Japanese cotton mills must be 
feeling the effects of the paralysis of their customers 
in China. The China market is of great con- 
sequence also to the Bombay cotton industry, 
which remains in a disorganised state. Itis known 
further that Calcutta has been inconvenienced 
severely by the impediments in the way of the 
export of jute goods. 


Upon the Continent.—The distant manufacturing 
countries have by no means escaped the effects of 
a dislocation that is proving ruinous nearer home. 
The textile industry in Austria, never of the most 

-stable, is named in one message as the chief 
sufferer from conditions which threaten universal 
bankruptcy. A Frankfort journal, which has no 
temptation to exaggerate the ill plight of German 
industry, estimates that in the coloured cotton and 
mixed woollen business the production has been 
reduced to one-sixth of the normal. Indeed, the 
German industry must soon be in straits for the 
indispensable raw materials. In Belgium and 
France battle has been waged in the very streets 
of the textile towns, and there is much cause to 
fear that the destruction of industrial property has 
not been limited to the extent of reasonable 
military exigencies. The fact that orders for large 
quantities of French army clothing have been 
placed in England tells its own story of French 
disabilities. 


Ancient Textile Towns.—The western theatre of 
war is charged with a textile interest of the past, 
and some of the ancient associations deservememory. 
Compiégne is not only an assembling point for 
troops ; it is a place which some two hundred years 
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ago furnished “a Quantity of Stockins.” At that 
time Senlis cloths had all but exhausted a repute 
in which they had been held earlier. Ferre had a 
name for wide serges. Rethel served to consume 
the wools of Champagne. Rheims, now the seat 
of the machine woolcombing industry, made 
“ Cloth after the Fashion of Berry ’’—cloth, it may 
be assumed, not utterly unlike the Serges de Berry 
of our own time. Amiens and Chalons made 
serges, and the latter of these places lent its name 
to our shalloons, as the former did to the ‘‘ Amens ” 
which were copied one hundred years ago in the 
West Riding. Sedan made cloths in 1742 and it 
still makes them, and Elbeuf has been manu- 
facturing woollens since a date unspecified but 
earlier than 1669. Abbéville in the 18th century 
had the credit of making “the best spun Wool of 
Picardie.” The rivalry of these French seats of 
industry was none too popular with those in 
England, who were straining efforts to prevent the 
Frenchmen from possessing themselves of English 
wool. On the whole, it may seem that our debt is 
less to them than to towns which have gained a 
world-wide notoriety from the war. Admitting the 
inestimable weight of debt to the Flemings at large, 
it is permissible to refer especially to Louvain. 
The perished city became a textile centre in the 
14th century, when local troubles dispersed the 
cloth-workers from Ghent, and grew to such 
eminence that it was said to have 150,000 journey- 
men weavers. Its industry declined in the 
14th century and went in part tothe Hollanders. 
If trust may be put in a tract of the 18th century, 
part came also to England. Chiding those who 
scoffed at foreign ability, the author of ‘“‘ The Case 
between the Clothiers and Weavers” reminded 
them: “ We had our Skill from the Louvainers.”’ 
So much ground exists for tracing the West of 
England cloth industry to the men of Louvain. 


The Situation at Home.—In England the busiest 
manufacturers are they who have Government 
orders, and the woollen and worsted industries are 
full of them and will remain so until the end of 
the year. The heavy linen trade and some minor 
departments of the cotton industry are deeply 
engaged upon Government work. A tail-end of 
the silk industry, occupied in making cartridge 
cases for artillery, is extraordinarily full of orders. 
Of normal civil business little is to be seen. A 
point has been reached at which the old orders 
have in general run out and the new have not come 
in. The cotton trade is so seriously affected that 
the wheels are coming to astand. The business 
is strangled less by the direct effects of war than 
by the measures used to regulate the collapse of 
values. Added to such items as the high cost of 
cabling, the expense of war risk, the rise in freights, 
and the cost of remittances, is the awkward matter 
of the value of cotton. The price of cotton has 
been arbitrarily fixed by the principal cotton 
exchanges, and although the prices are undergoing 
reduction, they are out of all semblance to those 
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at which purchases can be made from planters in 
the United States. Cotton has been valorised with 
two apparent objects—to liquidate commitments 
in paper cotton which would otherwise have been 
ruinous to market operators, and also to facilitate 
the working off of material bought at the high 
prices hitherto obtaining. The second of these 
objects has been largely attained,and the obliga- 
tions of speculators have at least been reduced. 
In the circumstances it is difficult to believe that 
an accommodation can be long resisted. When 
the remedy is seen to be worse than the disease, 
prices will descend to the level of actuality, and 
when confidence in value is restored, export 
business should recommence upon a not unfavour- 
able footing. The end of November has been 
named with some authority as the time at which 
the Liverpool market will be reopened. Manu- 
facturers are beginning to demand more pointedly 
that it be opened at once. 


Cotton Schemes.—The price of raw cotton is a 
controlling element in governing the acreage sown, 
and thus the size of the succeeding crop. Manu- 
facturers have an interest, therefore, in seeing that 
the planter does not lose by his produce. Partly 
with a view to encourage planting in 1915, partly 
to form a supply available in years of short crops, 
Sir Charles Macara has revived his scheme for the 
formation of a huge cotton reserve. The conten- 
tion is that the need of cotton is great enough to 
warrant British Government action. The opera- 
tion is regarded as too immense to be undertaken 
by the trade. International government action is 
beyond hope at present, and the measure is pro- 
pounded without respect of any steps taken by the 
United States Government, which is the one with 
the naturally largest interest in the cotton crop. 
That Government has given holders of cotton some 


assistance by issuing an emergency currency based ` 


on warehouse receipts for cotton. The Egyptian 
Government has issued orders designed to restrict 
the next crop to the quantity estimated to be 
required by the trade, and in so doing may indeed 
be playing into the hands of the rivals who grow 
long staple in the Mississippi Valley. As the 
Indian acreage under cotton is also to be reduced, 
the prospects of a surplus supply are diminishing. 
Tt is, however, possible that a different complexion 
will be put upon the scene by March next, when 
planting should commence. 


Rejected Business.—An instance or two may be 
given of the refusal of particular British manu- 
facturers to avail themselves of a chance of 
obtaining business hitherto executed in Germany. 
One was asked to match a number of delicate fancy 
shades with a view to securing an order worth 
some £7,000. . On sending samples to the best- 
placed dyehouse in the country, the answer was 
that it would be useless in the present circum- 
stances to dye counter-samples, as for want of a 
free supply of dyestuffs the dyers could only under- 
take later to dye the bulk to such shades as might 
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be practicable. In a second case, involving 
worsted for priests’ garments, the German sample 
was seen to be woven with 220 threads of weft to 
the inch. The invitation to quote a price was 
declined by a manufacturer, whose regular cloths 
average 55 threads to the inch, and an easy calcu- 
lation makes the refusal intelligible. Supposing 
him to make the cloth, he has to recover three 
times the normal addition for standing expenses 
and three times the normal profit per yard, in 
order to be as well off as usual in the weaving 
department. The general experience is that the 
feat cannot be done, and that such orders can only 
be taken at the expense of other work. This is so 
when consideration is limited to the bare weaving, 
but the looms do not necessarily stand alone. In 
this instance the looms are the feeders of a dyeing 
and finishing department, staffed and equipped to 
treat 400 pieces a week, and the department could 
not profitably be used in connection with looms 
putting forth only 100 per week. Even a special 
compensation upon this account does not make the 
departure attractive, for-mills make more money in 
turning off large quantities at low profits than small 
quantities at higher rates. It is likely enough 
that the refusals provoked some comments upon 
the woodenness of the Englishman, but it is worth 
while to remark that the choice was not between 
bread and no bread. Like most of his kind, he has 
ordinarily all the work of his choice that he can 
manage. Did he wish to increase his plant, it 
would not be for the purpose of attracting this 
especial line of trade. Finally, under war con- 
ditions, he has more business than can be finished 

“this year. There doubtless are neighbours in 
different circumstances who would not have des- 
pised this chance, and it is not a sign of weakness 
to refuse the offers one does not like. 


NOTES ON BOOKS. 


Every Briron’s War Book. 

Motherland League. 6d. 

A great deal of information is condensed in the 
ninety-six pages of this pamphlet, though, perhaps, 
one can hardly admit its comprehensive claim that 
it “ answers every quéstion about the war.” It is 
divided into two parts. Part I. contains general 
information, arranged alphabetically under head- 
ings. The bulk of this is satisfactorily done, but 
one doubts whether many people, anxious to get 
authentic particulars of the war, will want to know 
what was prophesied to the Kaiser when he was 
a young man, or, if they do, whether they would 
think of looking for it under the word ‘ Gipsy.” 
Everyone, too, would gladly dispense with the 
pitiful patriotic verses which are spatchcocked in 
between the two parts. Part II. contains an en- 
cyclopedic survey of the military, naval, and 
material resources of the European Powers. It is 
well done throughout—especially the article on the 
Russian army by Lieut.-Colonel B. Roustam Bek, 
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a Cossack commander, who was wounded in the 
siege of Port Arthur—and should prove very useful 
for reference for students of the war. 


SOME CONSIDERATIONS REGARDING CAST-IRON AND 
STEEL Pipes. By John Sharp, Wh. Sch., 
M.I.Mech.E. London: Longmans, Green & Co. 
4s, 6d. net. 

The many useful qualities of mild steel, more 
especially its high tensile strength, ductility, 
moderate cost, and practically unlimited supply, 
have led to its use in a great number of directions, 
for some of which it is not particularly suited. Its 
employment in the construction of underground 
pipes and conduits has, in a good many cases, pro- 
duced disappointing results. Mr. Sharp has had 
occasion to inquire into various cases of failure of 
steel pipes, and this volume embodies the results 
of his researches. After dealing with the physical 
and chemical properties of cast iron, wrought iron, 
and mild steel, he proceeds to discuss their strength 
and elasticity, the resistance of pipes to bursting, 
their strength under external loads, the flow of 
water in pipes and open channels, and other 
similar problems. Not the least interesting and 
practical part of the book is the last few chapters, 
which relate to internal and external corrosion, 
and the methods to be adopted for their prevention. 
The text is illustrated with a large number of 
tables, diagrams, and figures, which add materially 
to its value. 


GENERAL NOTES. 


Somz MODERN APPLICATIONS OF ELECTRICITY. 
—Mr. Frederic’'H. Taylor delivered a lecture at 
the Willesden Polytechnic on September 30th, on 
« Some Interesting Applications of Electric Power 
and Lighting.” Among the mòre recent develop- 
ments of electricity he described the uses of the 
electro-magnet, and he drew attention to the 
proposal, which emanated from a paper read before 
the London Society, to illuminate the great 
memorials of our cities, so that they may be 
visible by night as well as by day. The statue of 
Michael Arthur, first Baron Burton, and Lord 
Mayor of London, is now illuminated, whereby, 
not only is the statue to be clearly seen after 
dark, but what was formerly a source of danger 
on dark and foggy nights, standing as it does in 
the centre of the road, has become a beacon and 
refuge. 


POPULATION OF Paris IN WAR TIME.—A French 
journal publishes the following figures respecting 
the present population of Paris. It appears from 
this that no fewer than 1,026,307 persons, or more 
than a third of the inhabitants, have left the capital 
since the outbreak of the war. According to a 
census made by order of the military authorities, 
the present population of Paris is 1,807,044, as 
compared with 2,833,351, the total number of 
inhabitants given by the last censusin 1911. Of 
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this, 1,807,044, nearly two-thirds, are women and 
children, viz.: women, 849,067; children, 272,491 
(of which 30,986 are under 15 months of age), and 
only 685,485 men. The total number of families 
remaining in Paris is 761,200, or 362,434 fewer than 
in 1911, which was 1,123,634. 


Lonpon ScHoot oF Economics.—The London 
School of Economics, in common with other 
schools of the University of London, is admitting 
students from Belgian Universities without 
payment of fees. 


THE MEAT INDUSTRY OF ARGENTINA.—A tabulated 
statement of twenty-eight years’ exports shows that 
in 1885 the total trade for meat and meat products 
amounted to a value of about £132,000, whereas in 
1912 the figure had risen to £112,000,000, the 
greater portion coming to the United Kingdom. 
At the present day, therefore, it may be assumed 
that the meat industry is the principal one in the 
country. It is notable, however, writes Mr. 
Loudon M. Douglas in-the Scotsman, that the 
number of freezing establishments is very small, 
the vast trade mentioned being carried on by less 
than a dozen companies, which are mostly financed 
with British capital. In seven of these companies 
the invested capital amounts to over £3,300,000 
sterling, and the dividends have shown an excellent 
average. The fact of there being so few outlets for 
the cattle and sheep produced on the pampas puts 
the estanchiero, or farmer, at the mercy of any 
combination which may be formed, and there is 
little doubt that such a combination has been 
attempted. Not only so, but it has been stated 
that should a meat trust be formed, special laws 
will be passed giving the power to the Government 
to take over the frigorificos, or meat factories. 
Relatively speaking, cattle are scare at the moment, 
and the prices are high, £14 being quite freely 
realised for two-year-old animals. Store cattle are 
also very scarce. There are two kinds of cattle 
business in Argentina, namely, breeding pure and 
simple, and fattening. Many of the ‘ camps,” 
or estanchias, in Entre Rios are wholly unsuited 
for fattening, as they do not carry alfalfa. In 
Santa Fé, however, alfalfa grows luxuriantly, and 
it is quite a common business to transfer the store 
cattle from Entre Rios to Santa Fé by the River 
Parana. The breeds of cattle to be seen on the 
estanchias are mostly Shorthorns, or crosses with 
that stock. Such breeds are Polled Angus, Sussex, 
Hereford, and others have their admirers, but by 
far the greater number of animals are either pure 
bred Shorthorns or are derived from them. These 
animals graze in vast herds, numbering many 
thousands, on the great level plains, and, on the 
breeding estanchias, get nothing but the rich 
natural grasses, the average number carried being 
about three cattle to five acres. At one year old 
many breeders try to sell their young stock to the 
feeders, and this means a considerable circulation of 
money, seeing that there are about 30,000,000 
cattle in the country. 
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NOTICE. 


CANTOR LECTURES. 

The Cantor Lectures on “ Artistic Litho- 
graphy,” by Joseph Pennell, President of the 
Senefelder Club, have been reprinted from the 
Journal, and the pamphlet (price 1s.) can be 
obtained on application to the Secretary, Royal 
Society of Arts, John Street, Adelphi, W.C. 

The reprint is very fully illustrated with 
reproductions of lithographs dating from the 
beginning of the art up to the present day. It 
is hoped. that the pictures reproduce, as well 
as the conditions of printing allow, the characters 
of the originals. 


PROCEEDINGS OF THE SOCIETY. 


COBB LECTURES. 
THE SINGING OF SONGS OLD 
AND NEW.* | 
By H. PLUNKET GREENE. 
Lecture ITI.— Delivered May 26th, 1914. 
~ Mopern Sones. 
I pointed out last time that for the purposes 


of these lectures the words “ classical” and 


«modern ” were used in a sense other than 


that generally accepted, that they applied to 


the view in the mind of the composer as to the 
functions of the voice in singing. 


variably used simply as a musical instrument, 


and the successful singing of the song depended 
solely upon beautiful phrasing, ability to sing 
florid passages, and strength (combined with 
elasticity) of rhythm. Beauty of quality and 


change of colour were no doubt as great assets 
then as to-day, but in the main, for all the 
dramatic illustration the voice had to do, it 
might as well have been a clarinet or an oboe. 


This is not said in any spirit of contempt or 


* In the course of these lectures many passages were 


quoted verbatim from the lecturer's work, “ Interpretation: 


in Song” (Macmillan & Co., Ltd, and Stainer & Bell, Ltd.). - 
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In the 
classical period the voice was practically in- 


reproach. Far from it. To be a successful 
singer in those days must have entailed years 
of study and hard work, and the songs the 
singer had ta sing were models of beauty of | 
musical form and phrasing. The modern 
singer, or, I will say, the singer who confines 
himself to modern songs, has not been through 
that refining fire, and much of his work would 
not stand the ordeal if he put it to the test. I 
must confess, purely from the point of view of 
the singer, to a prejudice against the ultra- 
modern view of the functions of the voice. I 
‘spoke in the first lecture (on folk-songs) of the 
two great privileges which the singer possessed— 
1. That he had a definite melody to sing. «> 
2. That, besides that melody, he had the 
gift of words to sing it with. | 
The more modern we become and the further 
we advance, the more the composer remembers: 
the second of these privileges and forgets the 
first. I do not in the least imply that the 
modern composer cannot, if he will, write just 
as beautiful melody as his forbears; but it is 


the age of colour as opposed to form, of 


harmony as opposed to melody, of the vertical 
as opposed to the horizontal—and when you 
change your direction in the line of movement 
in the voice, that movement gradually ceases, 
the heart-beats fail, and singer and song die. 
The very life of a song is forward horizontal 
melodic movement; that is why folk-song has: 
lived from time immemorial. ‘Change that 
movement to the vertical or harmonic—your 
voice loses its hereditary special function: it 
becomes simply an instrument of colour with’ 
words alone to give it a slight place of pre- 
eminence in the atmospheric scheme.. It is the 
harnessing of a race-horse to a water-wheel.’ 
The ultra-modern composer has his own point | 
of view, and is clearly entitled to it—he says: 
“To me atmosphere and colour are everything 
—to me your human voice is in very truth but 


‘one of the many colour-instruments which hel 


to make up my picture. To use it-in the old- 


Z 


964 


fashioned way would cripple me just as much 
as strict obedience to the old rules of form and 
counterpoint.” He is quite entitled to that 
opinion; we have simply got to see how it 
works out. Nature revolts against the mis- 
application of her gifts. If she trains us up for 
centuries to run upon our feet she will not 
allow us to travel fast upon our hands and 
knees. The latter method of progress may be 
new, and give the spectators a new sensation, 
and the performer may get along somehow, but 
it is not natwral, and it does not move, and, as I 
pointed out to you last time, the musical phrase 
has motion inherent in it and moves ever in 
undulations irresistibly forward. You will find, 
if you examine closely, or listen attentively to, 
the ultra-modern song in which atmosphere and 
colour have been exalted to pre-eminence at the 
expense of all else, that the vocal sentences 
have become short, that they have lost their 
individuality and become merged in the general 
scheme, that their limbs have been truncated, 
that they are clumping about on stumps, 
crippled. 


Now does this mean that atmosphere and- 


‘singing are antagonistic? Heaven forbid. 
Atmospheric songs are to the singer more 
fascinating to study and entrancing to sing 
than all the rest of songs put together. Every 
song has an atmosphere of its own to which 
all the detail is subordinate, but to which 
at the same time every detail contributes. It 
follows, therefore, that every song must be 
sung as a whole. Indeed, this singing of a song 
as a whole is the secret of the whole art of inter- 
pretation. The subordination of detail to the 
grand scheme is the secret of the “ grand 
manner,” which is the secret of style, which is 
the very heart of all the arts. But there is a 
type of song which is so specially atmospheric 
as to be entitled to the privilege of appropriating 
the name. There are two sorts of atmospheric 
song, the atmospheric song with workmanship, 
and the one without it—the one which gives to 
the voice its own hereditary functions, settled 
on it by entail from generation to generation, 
treating it lovingly as a friend, and the one 
which looks on it simply as a means to an end, 
a disagreeable necessity, a hireling numbered 
and docketed and shoved into its place and told 
that if it does not like it it must put up with it, 
These are democratic days, and so long as there 
is authority there will always be rebels, but the 
world has a way of its own of working through 
anarchism back to law and order, and the same 
holds true in art. 


a“ 
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- I believe that the modern composer is quite 
unaware that he is doing any violence to the 
normal functions of the voice. He is merely 
absorbed in his most interesting schemes. If 
the voice does not fit in with those schemes, so 
much the worse for the voice. It is a form of 
anarchistic despotism. I personally have a 
great admiration for all despots, and think that 
they do the work of the world far more effici- 
ently than democracies. But the question is, 
“ Is this particular despotism benevolent?” I 
do not think so. I do not think that it has 
worked or is working for good. The test of all 
things in manufacture or in art is whether the 
workmanship is good. Good workmanship is 
what tells in the end. In other words, you have 
got to know your business. The hand-made is 
always better than the machine-made, and the 
hand that has served its apprenticeship will do 
the best work. We may stray as far as we 
like out into the unknown and sow our wild 
oats, but we come back to the Bible and Shake- 
speare, to Bach and Schubert in the end, and 
the more lurid the life of the prodigal son 
has been the more beautiful will be his home- 
coming. 

In all the examples that I am going to sing 
you to-day the voice has not been driven out of 
doors, but has been treated as one of the family. 

Modern songs may be roughly divided into 
“ atmospheric ”’ and “ directly illustrative,” and 
the “directly illustrative ” might be further 
divided into “‘dramatic”’ and ‘‘ suggestive,” 
though “suggestive” also applies to “ atmo- 
spheric”; but the term ‘‘ atmospheric” is 
comprehensive and can take care of itself, 
whereas “illustrative ” may apply to a number 
of things, from the actual staging of a tragedy 
like the “ Erl King,”- to the living memory of 
the days that are no more, like “ Silent Noon.” 

The main point upon which I,want to focus 
your attention is that vocally we have left the 
“ musical instrument’ view of the human voice 
behind and have turned that voice into a vital 
throbbing human personality. That personality 
may choose to subordinate itself for the benefit 
of the community as in most atmospheric songs, 
or it may take the stage to itself as in most 
dramatic songs, but whatever it does it lives 
and moves and has a separate being of its own. 

Now, in the singing of the modern song there 
are four things of paramount importance. I 
will take them in turn. 

If I were to ask you who is going to sing the 
first song of the programme this afternoon you 
would probably say “Mr. Plunket Greene.” 
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That would be true and it wouldn't, for it is only 
half the truth. What about my colleague at the 
piano? In every song which he and I sing you 
this afternoon he is of the same importance as 
{ am, and in the atmospheric song he is the 
bigger man of the two, if not physically at least 
esthetically. In every modern song the so- 
called “accompaniment’’ is as much a part 
of the vital illustrative whole as the voice. 

Whether either of us is actually singing or 
playing or silent at any particular point of the 
song, he is working with his colleague for the 
song as a whole. That is the first point of 
paramount importance—recognition, if I may 
give it such an inadequate title, of the 
accompaniment. 

The second is Purity of Diction. Singing 
must be pure speech in song. For generations 
words have been looked upon by the singer as 
his deadly enemies, only to be approached with 
fear and trembling after years of training on 
vowel sounds. Consonants were so many 
footpads hiding round every corner to beat his 
brains out. But words are the singer’s best 
friends. He talked long before he sang, and 
practically every consonant in the language is 
placed by nature in the region of the tip of his 
tongue, his teeth, and his lips—the very place 
where his voice ought to sound. For years the 
poor old English language has presented a 
forlorn figure. It has reminded me of some 
poor relation in a vulgar house—some wretched 
semi-imbecile hidden in a back room and fed 
on crusts and fishbones. Have you ever made 
friends with a child that ‘was out of it”? or 
even with a dog that no one cared for? No 
child or dog has ever been so neglected or 
kicked as the most beautiful language in the 
world has been by its singers—the language of 
the Bible, of the Elizabethans, of the ‘‘ Blest 
Pair of Sirens,” of the 104th Psalm, of the 
Book of Isaiah. No child or dog will ever 
show you greater gratitude or repay you more 
royally than the English language if you treat 
it with love. I can say, from the point of view 
of the expert, that except in the extreme high 
registers of the voice there is no technical 
reason why any word should sound different in 
song from what it does in speech, whether sung 
by man or woman; and I can say, after many 
years of experience as an executant, that the 
joy of singing to me has been in the enhance- 
ment of language rather than in the glorification 
of the voice. Your audience may languidly 
admire the beauty of your voice, but it will 
never thrill to you until you sing to it in the 
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language it has known from childhood. One 


thing only must be remembered in this. con- 
nection, namely, that, as I told you last time, 
though speech is normal, singing is abnormal, 
and if your vowels: have fo be sustained, your 
consonants have to be correspondingly re- 
enforced. 

Thirdly, Toné Colour. 
Folk-Songs.) 

Fourthly and inatiy: Imagination. 

Every song has an atmosphere of its own; 
that is a something all-pervading to which all 
detail is subordinate, and to which at the same 
time every detail contributes. 

It follows that every song must be treated as 
a whole. The composer wrote it as a whole; 
the singer must sing it as a whole. A musical 
phrase is made up of a number of notes. The 
singer does not think of those notes separately ; 
he thinks of the phrase as a whole, and the 
song is to the phrase what the phrase is to 
the note. The mind absorbs the picture and 
the detail fits into perspective of itself. 

This treatment of the song as a whole is the 
secret of interpretation. 

The treatment of its atmosphere demands an 
attitude or Mood. The mood belongs to the 
singer, the atmosphere to the song, and the best 
friend of both—the father of the one and the 
godfather of the other—is Imagination. 

Some songs breathe their atmosphere in every 
bar; in others it is so subtle it cannot be given 
a name. Imagination will christen it. If the 
singer has imagination, atmosphere will come 
to meet him half-way. Its fascination will lure 
him on and lead him into fairyland. A thousand 
feet may have worn the path bare before him, 
but to him all is virgin soil. In after life the 
memory of that moment will thrill him when 
first the mists lifted, and the ‘“* Wanderlust ” 
entered into his soul. 

Imagination is many-coloured. He must 
have all sorts ; not merely the power to visualise 
his scene, to paint upon his inner vision the 
picture of the father, the son and the ‘‘ Erl King,” 
or the horror of ‘‘Gruppe aus dem Tartarus” ; 
the drowsy blue day of ‘‘ Feldeinsamkeit,’”’ or 
the dragon-fly of ‘Silent Noon,’—“ hung like 
a blue thread loosened from the sky,” but a 
belief in happiness, in Leprechauns and fairies, 
in Santa Claus and Father Christmas, and a 
deep love of nature and children. 

Miss Ellen Terry, in her delightful auto- 
biography, says: “I used to talk of the three 
I's, Imagination, Industry, and “Intelligence, 
but I have come to the conclusion that the one 


(See Lecture I. on 
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I, Imagination, covers them all.” Sheis quite 
right. It is tħe secret of the interpretation of 
modern song. Every song that I have put 
down in the programme to-day as illustrative 
of one or other of the groups of modern song, 
has its origin in Imagination. To the composer’s 
imagination we owe its birth; it is the singer’s 
privilege to carry on that trust and endeavour 
to make its life beautiful. 

Here followed the programme of songs 
printed below, with an analysis of each song 
in accordance with the rules :— 

Atmospheric. 


1. The Fairy Lough . C. V. Stanford. 
2. A Widow Bird. . B. Luard Selby. 
Reminiscence. 
8. Silent Noon . . R. Vaughan Wiliams. 
Question and Answer. 
4. Proud Maisie . Hubert Parry. 
Characterisation. 
5. Autolycus’ Song . H. Walford Davies. 
8. Vergebliches Ständchen Brahms. 
Dramatic. 
6. Der Erlkénig . . Schubert. 
7. Ethiopia Saluting the 
Colours . . Charles Wood. 
Contemplative—Recitative. 
9. Grandeur . . . . O.V. Stanford. 
Narrative—Humorous. 
The Bells of Clermont 
Town. . . « a 


10. 
A. M. Goodhart, 


THE UTILISATION OF CEREAL 
OFFALS AND CERTAIN OTHER 
PRODUCTS FOR FEEDING PUR- 
POSES.* 

The Board of Agriculture desire to draw fhe 
special attention of farmers to a number of useful 
feeding stuffs, some of which have hitherto been 
largely exported, but which will in all probability 
now be obtainable in this country at relatively low 
prices. 

The feeding stuffs dealt with in this leaflet are: 
(1) Wheat bran, (2) Sharps and middlings, (3) Dried 
grains, (4) Dried yeast, (5) Gluten meal and gluten 
feed, (6) Soya-bean cake and meal, (7) Cocoa-nut 
cake, (8) Palm-nut cake, (9) Fish meal. 

Wheat Bran, — Bran is one of the principal 
“‘offals’’? obtained in the milling of wheat. Two 
forms of bran are sold—the “broad” and the 
‘ medium.” The former consists mainly of the 
larger flaky particles of the outer coats of the 
wheat grain, and especially finds favour for feeding 
horses; the latter, which consists of the finer 
particles of the same material, constitutes the bulk 
of the bran made in this country, and is used 


* Special leaflet published by the Board of Agriculture 
and Fisheries. 
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mainly for dairy cattle. In composition bran 
closely resembles the other Wheat offals, viz., 
sharps and middlings, and is not unlike oats. 
The manurial value of bran, however, is higher 
than that of oats; according to Hall and Voelcker, 
the respective values per ton of bran and oats 
when made into dung are 31s. 3d. and 17s. 11d. 

While it is well known that two foods may 
have very much the same chemical composition 
and yet differ materially in nutritive value, there 
is no reason to suppose that foods of such similar 
character as the principal wheat offals might not. 
be more generally substituted for one another 
for feeding purposes, should their relative prices 
become widely different. 

Bran is particularly rich in mineral ingredients 
(lime and phosphates), and it is therefore specially 
well suited for young growing animals and for 
brood animals of all kinds both before and after 
parturition. It is a very palatable food, and this 
fact, coupled with its well-known laxative in- 
fluence, peculiarly fits it for feeding in association 
with such concentrated foods as cotton cakes, 
bean meal and maize, or with coarse fodders, such 
as wheat or barley straw, when the supply of roots 
is restricted. In experiments conducted by the 
Edinburgh and Hast of Scotland College of Agri- 
culture in 1910-11 and 1911-12, with two-year-old 
fattening bullocks, bran proved equal to linseed 
cake in respect of the quantity and quality of the 
beef produced, and was slightly the more profitable 
feeding stuff. In America bran has been exten- 
sively used as a partial substitute for oats in feeding 
heavy horses, and has resulted in a very consider- 
able saving in the cost of maintenance. It was 
found that these two foods might suitably be 
mixed in equal proportion for horses. 

Sharps and Middlings.*—Sharps is a wheat offal 
of a grade intermediate between bran and midd- 
lings, and it consists mainly of fine particles of 
bran with a certain amount of adherent meal. 
Middlings represent the innermost layers removed 
from the wheat grain when making flour, and 
this offal closely approaches flour in its general 
character. Sharps contains as a rule slightly more 
fibre than middlings, but in all other respects the 
two are very much alike in composition and may 
conveniently be considered together. In general 
character and feeding properties they closely 
resemble bran, being rather more nutritious 
than bran, but lacking in some of the special 
qualities possessed by that feeding stuff. Sharps 
and middlings are mainly used in the feeding of 
pigs and poultry. 

Probably these offals constitute the safest “dry?” 
food for pigs for a few weeks both before and after 
weaning, and also for sows suckling their young. 


* There is considerable divergence in the grading of milling 
offais in different parts of the country, but for general pur- 
poses they may be grouped into the three classes of bran, 
sharps (or shorts), and middlings, the last-named being the 
most like flour in character, whilst sharps (or pollards) are 
intermediate between this and bran. 
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For young pigs they are best fed along with skim 
milk, buttermilk, or whey. After weaning, an ex- 
cellent ration consists of the by-products of the 
dairy, with a mixture of bran or sharps and barley 
meal. When no dairy by-products are available, 
a mixture of brewers’ grains (fresh), barley meal 
and bran or sharps may safely be used. 

Dried Grains.—Dried grains constitute a by- 
product of the brewing and distilling industries, 
and represent the dried residues of the grains 
(chiefly barley) which have been converted into 
malt and subjected to thorough extraction with 
water. They contain all the husk of the barley, 
a considerable proportion of which, however, is 
digestible, and also the bulk of the albuminoids 
or flesh-forming substances present in the original 
grain; the greater part of the starch has been 
removed. 

As a feeding stuff dried grains are intermediate 
between undecorticated cotton cake and sharps; 
in round figures the relative feeding values of the 
three may be placed at 4:5:6. There is a good 
deal of difference of opinion as to the relative 
feeding value of distillers’ grains and brewers’ 
grains. The former are generally the more ex- 
pensive to buy, but if the foods are judged by their 
chemical composition there can be very little dif- 
ference between the two. It must be remembered, 
however, that while chemical analysis is useful as 
a guide, it does not afford complete information 
as to the relative feeding value of different com- 
modities. 

Dried grains are much liked by stock, and are 
generally recognised as an excellent feeding stuff 
for fattening cattle, milking cows, and especially 
for sheep. As a food for horses they are perhaps 
less widely known; theoretically 5 Ibs. of oats 
should equal 6 to 7 lbs. of dried grains, but 
numerous experiments both in America and on 
the Continent have shown that, pound for pound 
and in moderate quantities, they may be equal 
to oats for feeding horses at ordinary work. At 
present they are very much cheaper. The manurial 
value of dried grains consumed at the homestead 
is, according to Hall and Voelcker, 29s. per ton. 

Brewers’ Dried Yeast.—This by-product of brew- 
ing is widely utilised on the Continent as a feeding 
stuff for cattle and pigs. It contains approximately 
50 per cent. of albuminoids, 5 per cent. of oil, and 
35 per cent. of carbo-hydrates. The percentage 
of ash (mainly phosphates) is high. This feeding 
stuff does not appear to have been used in Eng- 
land, but its composition, and the fact that it is 
very palatable and has given excellent results with 
all classes of live stock on the Continent, show that 
it is clearly worth the attention of farmers in this 
country. 

Gluten Meal and Gluten Feed.—These feeding 
stuffs are residues from the manufacture of starch 
from maize and one or two other cereals. The 
former consists mainly of the gluten layer, and 
is therefore rich in albuminoids. Gluten feed, on 
the other hand, is the result of a less complete 
separation, of the gluten layer, and contains more 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


967 


fibre and less albuminoids than the meal. Both 
«meal ” and “feed ” are fairly rich in oil, but are 
relatively poor in mineral matter. 

Gluten meal is largely used in this country as a 
nitrogenous ingredient in compound feeding cakes, 
and is to some extent fed alone to dairy cows. 
Both of the by-products are extensively used in 
America and on the Continent for feeding to fat- 
tening stock and to dairy cows, the best results 
being obtained when they are given in conjunc- 
tion with other concentrated foods. In mixtures 
they are also suitable for feeding sheep, pigs, and 
poultry. Gluten meal and gluten feed may be 
used in part to replace beans and peas, which they 
resemble in composition. 

Soya-bean Cake and Meal.—Soya-bean cake is 
made from the bean of a leguminous plant (Soya 
hispida). This bean has long been extensively 
grown in the East, where it forms an important 
article of human food, but only since 1908 has it 
been imported in quantity into this country. It 
differs from the common field bean in being rich 
in oil. To a small extent the soya bean itself is 
used as a cattle food, but, as a rule, the greater 
part of the oil is first removed by seed crushers, 
the residual cake or meal being used for feeding 
purposes. In the ordinary course the oil is re- 
moved by heat and pressure, the residue being in 
the form of a cake which still contains a consider- 
able percentage of oil. A soya-bean meal, however, 
is also sold, and from this nearly the whole of 
the oil has been extracted by means of a chemical 
solvent. 

Soya-bean cake usually contains 40 to 45 per 
cent. of albuminoids and 6 to 8 per cent. of oil. 
It therefore approaches decorticated cotton cake 
in composition, and should be fed in the same way 
in moderate quantities along with starchy foods, 
such as the ordinary cereals and their offals, and 
with roots, hay, and straw. ‘‘ Extracted’ meal 
is much poorer in oil than the cake, containing 
only about 2 per cent., but it is correspondingly 
richer in albuminoids. It should be fed in 
moderate quantities along with other less concen- 
trated foods. Soya-bean cake and meal have a 
high manurial value, similar to that of decorti- 
cated cotton cake, and considerably higher than 
that of linseed cake. 

Cocoa-nut Cake.—Cocoa-nut cake is made from 
the fleshy portion of the cocoa-nut after the oil 
has been extracted. It is not largely used for 
feeding in this country, but is in considerable 
request on the Continent. 

An average sample of cocoa-nut cake may con- 
tain 22 per cent. of albuminoids and 10 per cent. 
of oil; it is thus not so rich in flesh-forming sub- 
stances as linseed cake, but in other respects is not 
dissimilar to that feeding stuff. On the Continent 
cocoa-nut cake is favoured as a food for dairy 
stock. It is fed in quantities of from 3 to 4 lbs. a 
day, and is said to be eaten readily. Reliable data 
as to its uses for stock feeding in this country are 
lacking. Theoretically it should be about equal to 
linseed cake, and farmers would be well advised 


968 


to give it a trial if it can be purchased, as it is not 
unlikely that it may be, at three-fourths of the 
price of linseed cake. 

Palm-nut Cake.—Palm-nut cake is made by 
pressing the kernels of the nuts of the oil palm, a 
species of palm that is grown extensively in the 
West African Colonies and Protectorates. Almost 
the whole export of this product has hitherto 
gone to Germany, where large factories have been 
erected for crushing the kernels and preparing the 
products for market. It is hoped that it may now 
be possible to arrange for the crushing of palm- 
nut kernels in this country. The kernel contains 
about 50 per cent. of oil, and after crushing is sold 
in the form of either cake or meal containing 
about 10 per cent. of oil and 16 per cent. of albu- 
minoids. The meal is sometimes further treated 
with chemical solvents, and its content of-oil may 
then be reduced to as little as 1°5 per cent. 

Palm-nut oil, which is largely used for human 
food, is very suitable for certain elasses of stock, 
and while there is nof sufficient information avail- 
able to enable a definite comparison to be made 
between palm-nut and linseed oils, the experience 
of foreign stock-feeders would appear to indicate 
that palm-nut cake would make a very good sub- 
stitute for linseed cake in feeding dairy cattle. 
Cows may receive up to 5 lbs. per head per day. 

Palm-nut cake does not‘keep so well as linseed 
or cotton cakes, and users should not lay in large 
stocks, 

Fish Meal.—Fish meal is produced from fish 
offal; and from whole fish which is unsaleable 
owing to an excessive supply. Provided it has 
been carefully prepared, fish meal forms a suitable 
supplementary feeding stuff for farm animals, and 
may, with advantage, be used for cattle, pigs, and 
poultry. As most of the fish meal manufactured 
in England has hitherto been taken by the Conti- 
nent, it is likely that in the coming winter it will 
be available in some quantity, and that farmers 
may find it a cheap feeding stuff. The richness 
of fish meal in readily digestible protein (50 per 
cent. or more) renders it specially suitable for com- 
bination with other foods relatively poor in this 
ingredient, such as roots, potatoes, hay, straw, and 
the starchy cereal grains and offals. If fed in tdo 
large quantities, or if it contains too high a per- 
centage of oil, both meat and milk are liable to be 
tainted. High grade fish meal should not contain 
more than 2 to 3 per cent. of oil. Among the 
mineral constituents present are phosphate of lime 
and salt, both of which are necessary in the feeding 
of farm animals. In the case of salt, however, an 
excess may cause illness, especially in pigs, and 
for this reason the proportion of salt in fish meal 
should not exceed 3 per cent. As a result of the 
experiments which have been conducted by stock 
feeders, it is suggested that the following quanti- 
ties might be given daily to the different kinds of 
farm stock :— 

Cattle—2 lbs. for every 1,000 lbs, live weight. 

Pigs—4 to 4 lb., according to weight. 

Sheep—-, to 4 lb. for every 100 Ibs. live weight. 
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For poultry feeding, fish meal with a low per- 
centage of oil and salt should be selected, and the 
birds should be gradually accustomed to the food. 
Adult fowls should receive not more than 10 per 
cent., and chickens not more than 5 per cent. of 
their whole diet in this form. 


EDUCATIONAL PIONEERING 
(QUEENSLAND).* 


1. The difficulties which have to be overcome by 

the Queensland Education Department, in its 
efforts to give to each child the rudiments at least 
of a primary education, will be understood when it 
is realised that the State contains 670,500 square 
miles; a total population of 656,224; a primary 
school population between the ages of five and 
fifteen of 188,551; individual holdings of 2,900 
square miles each; and some places a journey of 
at least two weeks from the Departmental base. 
The success of the Department in its efforts may 
be gauged from the fact that, according to the 
latest statistical returns of the Commonwealth, 
the percentage of Queensland children between the 
ages of five and fourteen who can read and write 
is no less than 92°69, while the percentage of 
children of the same age who cannot read is as 
low as 6°82. These figures, it may be remarked, 
are the best for any of the Australian States. 
_ 9. Asauxiliaries to the ordinary full-time schools, 
there is a system of travelling teachers, Saturday 
schools, week-end schools, part-time schools, house- 
to-house schools, and railway-construction camp 
schools. The last-named are particularly necessary 
because of the rapid extension of railway facilities. 
The State has already constructed 4,730 miles of 
railway at a total cost (including rolling-stock) of 
slightly over £34,000,000, which for the last finan- 
cial year returned £3 8s. 8d. per cent. interest ; 
Parliament has approved of an additional 1,406 
miles on which work has not yet been begun; and 
there are 301 miles in course of construction at 
present. Many of the men employed in the 
construction have their families with them; and 
provision is made for the education of their children 
by means of tent-schools, which can be readily 
transported from one camp to the next as the work 
progresses. 

3. The travelling teacher system is designed to 
meet the educational needs of districts so sparsely 
populated, and with families so isolated, that at 
no one centre can a sufficient number of children 
be collected to warrant the establishment of a 
school. The system, which has proved a great 
success, was initiated in 1901, when one travelling 
teacher was appointed ; there are at present seven- 
teen, and from the beginning of 1915 the number 
will be increased to twenty. The teacher must 
be a man of special qualifications, a knowledge 
of “ bushcraft” being indispensable; but the 
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Department supplies him witha buggy, horses, and 
camp equipment, as well as allowing him the services 
of a lad to tend the horses and otherwise assist. It 
is the duty of the travelling teacher to ascertain 
what scattered families with children requiring 
education are resident in the district assigned to 
him, and to visit every such family at least four 
times a year. He stays as long as possible at each 
visit, teaches the children, revises the work set at 
the preceding visit, prescribes the new work to be 
attempted, and advises and helps the member of 
the family—usually. an elder sister—on whom 
devolves the duty of instructing the children during 
his absence. A much-appreciated feature in con- 
nection with the travelling teacher is that he carries 
with him a stock of school library books for lend- 
ing to children and parents, and of Departmental 
School Papers for distribution among his pupils, 
thus providing a supply of cheap and wholesome 
literature in the out-of-the-way places to which his 
duties take him. In the discharge of their duties 
during 1913 the seventeen travelling teachers 
covered a total distance of 60,438 miles, visited 900 
families, and instructed 1,884 childrén. : 

4, Secondary education in Queensland has 
always been well provided for, and secondary 
education is free to all who pass the qualifying 
examination; there is also a liberal system of 
sustenance allowances for the children of parents 
of modest means. Scholarships to the University 
are also granted, and in addition to free tuition 
these scholarships carry sustenance allowances. 

5. Compulsory attendance carries with it the 
obligation to safeguard the health of the children 
‘who attend; and, accordingly, a scheme of medical 
and dental inspection—aiming at the practically 
useful rather than the scientifically exhaustivé— 
has been evolved. The Department has two 
full-time and four part-time medical officers, one 
full-time ophthalmic inspector, and three full-time 
dental inspectors. In addition, the State at large 
liberally endows its hospitals, contributing two 
pounds for each pound locally subscribed, with the 
result that there are ninety well-equipped public 
hospitals; and at twenty-eight of these the 
Department has arranged that, in return for a 
small annual payment, the hospital doctor shall 
attend to the children in his centre. 

6. Queensland upholds the 
scheme of defence and is giving the movement 
warm support; male teachers are being trained as 
cadet instructors, and female teachers in charge of 
small schools are being given an appropriate course 
of instruction, so that they may train their elder 
male pupils and generally improve the physique of 
the children in their charge, irrespective of sex. 

7. Queensland has many empty spaces to be 
filled by a yeoman population; the Education 


Department recognises that parents will not go to 


places where their children cannot be educated, 
and that the Department must do its part in 
encouraging settlement by making education avail- 
able in. every. possible way, so that the vision may 
be realised of a Queensland fully occupied by a 


Commonwealth 
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contented and happy people, a Queensland forming 
a strong outpost of the Empire, contributing to 
her prosperity in times of prosperity and ready to 
answer her call in the hour of her need. 


THE “ MALLEE” COUNTRY OF NORTH- 
WESTERN VICTORIA.* 


The term “Mallee,” applied to the scrubby 
forms of Eucalypt characteristic of the area to be 
described, is of aboriginal origin. 

The Mallee country embraces over 11,000,000 
acres, and includes the greater part of the north- 
western portion of the State, over one-fifth of its 
total area. It is sharply differentiated from other 
districts by its soils, plants, and general surface 
configuration. 

Surface Formation.—The prevailing feature is 
the regular occurrence of sand-ridges—of no great 
height, generally less than 30 ft. They are more 
or less parallel, running from W.S.W. to E.N.EH. 
With an increase in their height, the soil becomes 
noticeably poorer; at times they are over 100 ft. 
above the surrounding surface, when the paral- 
lelism is almost completely masked and they form 
a jumble of sand-hills, locally known as “ desert.” 
More or less extensive expanses of level land 
with low irregular undulating rises are _ termed 
“ broken ” country. 

Soil.—The soil varies from rich red clayey loams 
in the “broken” country to pure white sand in 
the “ sand-hills,” and, except in the latter class, is 
all suitable for agriculture. Limestone nodules 
occur almost everywhere, in places becoming 
almost massive; outcrops of tertiary agglomerated 
ferruginous sand-stone are plentiful. Salt lakes, 
generally in the vicinity of the more extensive 
limestone beds, accompanied with “copi” or 
gypsum earth deposits, are numerous. These have 
rarely any inflow of water, and their saltness in 
every case may be put down to upward filtration. 
Swamps and terminal lakes without any out- 
flow are, however, generally fresh. The “ broken ” 
country occupies about 20 per cent., the sand- 
ridges cover 50 per cent., while the sand-hills 
account for less than 30 per cent. 

Plants.—The sand-ridge country is densely 
covered with E. Dumosa and its varieties. Broom- 
bush (Bæckea) marks the transition stage into 
sand-hills with their desert types of Casuarina, 
Callitris, Grevillia, Hakea, Melaleuca, and Epacris. 
The “ broken ” country has large mallee, big pines 
(Callitris robusta), buloke, and belar (Casuarina 
luehmanni and _lepidophioia), sandalwood (Myo- 
porum platycarpum and Eremophila longifolia) 
and a great variety of shrubs (Heterodendron, 


 Fusanus, Pittosporum, acacias, etc.), forming pro- 


bably the most park-like country in Australia. 
The so-called spinifex, Triodia irritans, the porcu- 
pine-grass of the settlers, prevails throughout. 
Salt-bush plains comprising a large number of the 
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Chenopodiaceze vary from a few to many thousand 
acres. Grasses are of the tufty, tussocky order, 
and rarely form a sod or sole of grass sufficient to 
prevent sand-drift. 

Climate.—The Mallee is arid. Its rainfall varies 
from 19 to a little under 11 ins: per annum, 
averaging 14 ins. In summer the days are in- 
tensely hot, and the air excessively dry; conse- 
quently there is frequently a considerable drop in 
temperature at night-time, the range being over 
70° F. In winter the days are bright and sunny, 
with much frost at night, the temperature going 
commonly below 20° F. Cyclones of destructive 
force are rare. 

Geology.—The surface soils are almost wholly 
solian or wind-redistributed; this formation ex- 
tends to 30 ft. and over in depth. They have been 
formed from lacustrine clays and drifts, which 
are some 200 ft. in thickness. Below these beds, 
enclosed above and below by estuarial blue clays 
containing broken shells, foraminifera, glauconite, 
etc., are extensive marine formations, polyzoal and 
shell rocks of about the same thickness as the 
overlying lacustrine beds. Below these are terres- 
trial fluviatile deposits containing much lignite 
and pyrites. The thickness of these, which rest 
upon paleozoic, silurian, or granite beds, is vari- 
able, reaching 700 ft. The sequence of beds shows 
in the Tertiary period a considerable subsidence 
followed by elevation. While the elevation was in 
progress and the sea had retreated, the streams 
at present joining the Murray River flowed in 
and formed the lacustrine deposits until, uniting 
forces, they cut a canyon through them to the sea. 
The Murray River canyon has a depth of 60 to 200 
ft., and a width of 14 to 4 miles. A distinct folding 
in the whole series of Tertiary beds has been shown 
by the borings. At the surface these folds are 
many miles in width and are over 200 ft. in height, 
and have a direction a little west of north—at 
right angles to the sand-ridges—with a marked 
easterly dip. It is not unlikely that the salt and 
gypsum areas above referred to mark the synclines, 
where fracturing allows escape of the artesian 
waters of the coral marine beds. 

Settlement.—There are at present five and a half 
million acres under settlement, of which about 
one and a half million acres are under cultivation 
annually, supporting a population of over 40,000. 


PRODUCTION OF ORANGES AND 
LEMONS IN ITALY. 


The production of oranges, lemons, and other 
fruit of the citrus kind in Italy last year, accord- 
ing to the latest published statistics, amounted 
to 8,760,000 quintals (862,000 English tons), as 
compared with 6,670,000 quintals (656,496 tons) in 
1912, and 17,670,000 quintals (751,574 tons), the 
average of the previous four years. 

Of last year’s crop, 6,292,000 quintals, or more 
than two-thirds, were grown in Sicily, 1,098,000 
quintals in Calabria, and 910,000 quintals in the 
Campania, 
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The remainder, following in order of importance, 
were: Apulia, 214,000 quintals; Liguria, 141,000 
quintals; Sardinia, 86,000 quintals; Tuscany, 
11,000 quintals; Lombardy, 5,000 quintals ; 
Abruzzi, 3,500 quintals; Lazio, 3,000 quintals ; 
Bazilicata, 1,000 quintals; and the Marches, 500 
quintals. 

The following shows the quantities of the 
different kinds of fruit produced last year in six of 
the principal citrus-growing regions of Italy :— 


+ 


Lemons. Oranges. |Tangerines. 

Quintals. Quintals. Quintals. 
Sicily . 8,615,000 | 2,507,000 | 170,000 
Calabria 275 ,000 795,000 22,000 
Campania 222,000 592 ,000 96 ,000 
Apulia . | 82,000 132,000 96,000 
Liguria . | 97 ,000 19,000 21,000 
Sardinia . . 13,000 67,000 6,000 


| 


The production in the other three depart- 
ments is comparatively insignificant. 


STORAGE AND DISPOSAL OF APPLES 
AND PEARS.* 


It is believed that there is a very large number 
of gardens and small orchards in which apple and 
pear trees are to be found, the fruit of which is not 
put to its most profitable use by the owners. Much 
is wasted altogether, and more suffers in quality 
through the neglect of certain simple precautions. 


PICKING THE FRUIT. 

In the first place many varieties of apples and 
pears are picked too soon. The reasons which 
make it sometimes necessary for a large grower to 
pick his fruit before it is ripe seldom apply in the 
case of the small grower. Early varieties can be 
picked before they are fully ripe, and allowed to 
mature in a cool room. All late varieties, how- 
ever, should be allowed to hang on the tree as long 
as possible. Such varieties are, among apples, 
Lane’s Prince Albert, Newton Wonder, Welling- 
ton, Norfolk Beefing, Claygate Pearmain, Winter 
Pearmain or Duck’s Bill, Mannington, Sturmer, 
Alfriston, and Court Pendu Plat; and among 
pears, Catillac, Easter Beurré, Beurré Rancie, 
Chaumontel, Beurré Diel, Duchesse d’Angouléme, 
and Doyenné du Comice. 

Fruit of these and other late varieties should be 
allowed to remain on the trees till the fruit comes 
off easily when the apple or pear is lifted and given 
a slight twist. Care should be taken not to break 
off the young fruit buds at the base of the stalk, 
and of course fruit should never be gathered by 
shaking the tree or other violent method. Fruit 
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which is to be kept must be gathered into a basket, 
preferably lined with some soft material, such as 
a piece of cloth, to prevent bruising. Diseased 
and damaged fruit should be placed in a separate 
basket. 

STORING THE FRUIT. 


The requirements for the proper storage of apples 
and pears are not the same. Apples require to be 
kept in a cool and rather moist place, where there 
is enough ventilation to prevent saturation. Pears 
require warm dry surroundings, but even under 
the most favourable conditions they will not keep 
long. 

A few days after apples are put in store they 
begin to “sweat,” and continue to do so for about 
three weeks. During this time there must be a 
free current of air round them, which must not be 
too dry, or they will begin to shrivel. After the 
sweating’ period is over this is not so im- 
portant. Small growers, who have only a few 
apples to keep, will find that a good method is to 
wait till “sweating” is over, and then pack them 
as closely as possible in a large earthenware jar, 
The jar should be covered with a piece of roofing 
Slate or stone, and stored in a cool shed or cellar, 
and the apples will keep plump and good as long 
as it is possible to keep the variety. For larger 
growers a shed or storehouse is required if no cool 
cellar is available, and in preparing a store the 
following points should be remembered :— 

(1) The fruit must be protected from frost, but 
subject to this precaution the temperature should 
be as low and equable as possible. A cave in a 
sand or chalk bank makes an excellent storehouse. 

(2) A moist atmosphere is necessary. The best 
kind of floor is the bare earth, which may be 
damped occasionally. 

(3) Ventilation to prevent stagnant and heated 
air is necessary, especially during the ‘‘ sweating” 
season. 

(4) Apples easily absorb flavours from their 
surroundings. They should not be put on new 
wooden shelves, or on straw or hay, nor should 
any strong-smelling vegetable or other material be 
kept in the same room, They should be placed on 
slate shelves, or old seasoned wood may be used. 

A useful apple store may be made by digging a 
arge trench about 10 feet wide and as long as 
is required. The depth should be about 2 ft. A 
wall, one brick thick, and about 4 ft. high, should 
then be built on either side, and: the soil that has 
been dug out should be heaped up against the 
outside of the wall. A roof of rough rafters, 
thickly covered with thatch, should be built over 
the top, and shelves can then be fitted inside, on 
which the apples may be heaped. There should 
be a door at each end, so arranged as to admit air 
and exclude light. 

Apples should never be stored in any attic or top 
room of a house, ` 


GRADING OF APPLES AND PEARS. 


If the fruit is to be consumed by the grower, 
there is no advantage in selecting the fruit beyond 
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the fact that it is better to eat the ripe specimens 
first. If the fruit is to be sold, it is very important 
that all the apples or pears offered for sale should 
be of similar size and quality. The practice of 
“ topping” the consignment with a better class of 
fruit cannot be too severely condemned. 

The following recommendations are offered for 
the guidance of growers who consign their fruit to 
market :— 

(1) Apples and pears should be packed in boxes 
of uniform size, and should contain as far as 
possible the same number of fruit. It is more 
important, however, that the net weight of the 
consignment should be the same than that the 
number should be constant. A convenient size 
for the boxes is 20 ins. long, 10 ins. deep, and 
11 ins. broad—all inside measurement. These 
boxes will hold about 40 lbs. They can be obtained 
from box-making firms. 

(2) The approximate weight should be put on 
the outside of the box as an indication to the seller 
of its contents, 

` (8) The name of the consignor, or some mark by 
which the salesman can identify him, should be 
put on the box. 

Fruit thus consigned should secure a more ready 
sale than fruit badly and irregularly packed, and 
will lead to better prices and further orders. 

Small growers are strongly advised to satisfy the 
local demand for fruit before consigning to large 
markets, as the risk of a glut and consequent 
unremunerative prices is thereby avoided. 


CHEFOO AND ITS TRADE. 


The blockade of Tsing-tau by the Japanese, 
and the certainty that the transfer of the whole 
German colony of Kiao-chou to China cannot be 
far distant, lend interest to the new report on the 
trade of Chefoo, which is the only other open port 
in the Shantung Province, especially as its develop- 
ment hitherto appears to have been eclipsed some- 
what, if not actually impeded, by the progress of 
its more go-ahead rival. In fact, our Consul 
contemplates in his report that Chefoo is on the 
road to extinction, unless she obtains quickly two 
advantages, which she sorely needs, viz., a break- 
water for the ship-borne trade and railway con- 
nection with the interior Tsingtau-Tsinau line. 
These remarks were penned, of course, some time 
before the present war; but when Kiao-chou 
reverts to China, this is bound to serve as an 
encouraging stimulus to China herself, if not to 
our own colony of Wei-hai-Wei, which appears to 
be languishing rather unfairly, though the experi- 
ment of the British-American Tobacco Company 
in growing tobacco in the neighbourhood of Wei- 
hai-Wei, which was commenced about four years 
ago, is apparently proving a success. The native 
farmers are being encouraged by the company to 
grow tobacco, and it is interesting to note that the 
Chinese here hold their own against modern 
methods of culture. The contest between the 
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British-American Tobacco Company’s cheap pro- 
ducts and the Japanese manufacturers in’ the 
cigarette line is as keen as ever, and the hideous 
rival posters still continue to disfigure the peaceful 
Chinese landscape even in remote villages. With 
regard to industries peculiar to Chefoo, a company 
has been started by Chinese merchants to supply 
electric light, with a capital of $100,000 in 20,000 
shares af $5 (or 10s.) each. The generating plant 
was bought from a German firm, while the lamps 
and wiring were acquired in Japan. A company 
for the manufacture of isinglass, with a capital of 
$50,000, was started during the year and has 
met with some success, its products comparing 
favourably in price and quality with the imported 
article from Japan. Wine-making is an industry 
that cropped up in Chefoo some fifteen years ago. 
A foreign expert was engaged by a wealthy China- 
man, and vines imported from the most celebrated 
vine districtsin Europe. A large stock accumulated, 
and it was anticipated that it would be sold from 
May list, 1914. It is said that both red and white 
wines of good quality have been produced. 


THE INDIAN CARPET INDUSTRY. 


Next to the United Kingdom the United States 
is India’s best customer for its important manu- 
factures of carpets and rugs. During the fiscal 
year 1912-13 India sold to the United Kingdom 
1,452,783 lbs. of woollen carpets and rugs, valued 
at £118,642, and to the United States 95,682 lbs., 
valued at £14,089. These figures, however, are 
considerably below those for the fiscal year 1911-12, 
when India exported to the United Kingdom 
1,693,091 lbs., valued at £134,218, and to the 
United States 112,797 lbs., valued at £19,408. It 
is quite possible that many of the carpets exported 
to the United Kingdom were eventually reshipped 
to the United States. The American demand is 
always an important element in the prosperity of 
the Indian carpet trade. 


Indian carpets are, in the main, composed of a 
woollen pile on a cotton warp. There are certain 
centres where carpets entirely of cotton are made ; 
woollen warps with silk pile are occasionally 
made to special order, and some of the old Mogul 
examples have a silk warp with a fine woollen 
pile. The quality of the wools and cottons used 
is, of course, a very important consideration in the 
manufacture of carpets, and different centres have 
different sources from which the supplies are 
obtained. Generally speaking, the carpets of India 
ean never excel those of Persia, as the materials 
used in the former are not of the same superior 
quality as those employed in the latter country. 
The wool of which many of the best carpets are 
manufactured is obtained from Kashmir. Some- 
times carpets, which are mistaken for silk, are 
really of an extremely fine quality of wool known 
as “pashm.” This is obtained from the goats of 
Kashmir, and grows close to the skin, being pro- 
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tected by the long and coarser wool. It is as 
smooth and lustrous as silk, and is used for the 
beautiful soft shawls for which Kashmir is famous. 

There is practically the same kind of carpet 
loom in use all over India. Briefly, it consists of 
a vertical frame of two upright beams fixed into 
the ground 12 ft. or 14 ft. apart. Between these 
beams is a pit 3 ft. wide and of the same depth, in 
which the weavers sit or dispose their legs when 
working at the commencement of the carpet. The 
upright beams are 6 ft. to 10 ft. above ground 
Between them, at the top and bottom, are fixed 
two horizontal beams, capable of being turned by 
a lever, and between these beams the warp is 
stretched. These warp strings are formed into a 
back row and front row, and by a simple but 
ingenious arrangement of rods, are made to inter- 
change as required by the weaver. According to 
the American Consul on special commercial 
service in India, the operator, sitting in front of 
the warp strings, passes in between them short 
pieces of woollen yarn of the required colours, 
making them fast by a kind of tie. 

The loose ends of this yarn are cut off with a 
knife about an inch from the web. As each row 
of such ties is completed, two or three weft 
threads of cotton or woollen yarn are woven in, 
forming the basis of the fabric, and at the same 
time binding the pile. The next step is to beat 
down both ties and weft with a kind of comb 
called “ hangi.” From time to time the pile is 
clipped over with a pair of shears to form an even 
surface, and the portion thus clipped is wound on 
the lower beam, the warp wrapped on the upper 
beam being unrolled to a corresponding extent. 
In this manner, stitch by stitch, the carpet is 
gradually built up, until, after generally a matter 
of months, varying according to the size and close- 
ness of the threads, the fabric is finished. The 
quality of the finished article depends naturally 
on the quality of the materials, workmanship, etc., 
used in its manufacture, but also to a very great 
extent on what is known as the number of stitches 
to the inch. This is gauged by the number of 
warp threads on the loom, eight, twelve, or sixteen 
to the inch being the usual number employed at 
most of the carpet centres in India. 

In some localities a smaller number of threads 
is customary, while, on the other hand, in response 
to special orders, the carpet firms of Amritsar, 
Agra, and elsewhere will make up to twenty 
stitches, and sometimes over this number. 
Peculiar methods are employed by the Indian 
weaver in converting his original design into a 
textile. Instead of working from a coloured 
drawing or diagram, the weaver has the pattern 
translated on paper into rows of symbols, each of 
which expresses the number of stitches and the 
colour. With this written “key” in his hand 
the head weaver sits behind his subordinates and 
dictates the pattern to them, one row at a time, 
all through the breadth of the carpet. These 
weavers—generally quite small boys—sit in front 
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of the warp strings and tie in the requisite 
number of stitches of each colour as called out to 
them by the reader from this cyphered scrip. 
These boys, who perform the actual process of 
weaving the pile, follow, day by day, the dictations 
of the head man, knowing nothing of the pattern 
they are preparing, but gradually building up, in a 
mechanical way, the carpet on the strings before 
them. 

While the colours of old Indian carpets were 
obtained by means of the best vegetable dyes, 
together with one or two animal products, many 
of the colours of the present day are the result of 
mineral dyes, aniline, or alizarin. Several well- 
known firms make a special point of using the old 
indigenous method of dyeing their materials, but 
outside these exceptions modern chemical colours 
appear to be much in vogue. Since the use of 
chemical dyes gives the carpet makers a much 
greater variety of colours to work with than in the 
case of the vegetable dyes at their command, this 
innovation might be beneficial were it not for the 
fact that the chemical colours now mostly em- 
ployed by the dyers of India are of inferior quality 
and the workmen are frequently ignorant of the 
exact processes required to fix them. 

The centres of the carpet industry in India are 
in Kashmir, the Punjab, and Sind, but the centre 
which specialises on American trade is Amritsar, 
in the Punjab. The industry here owed its origin 
to the gaols of the Punjab, which first brought 
Indian carpets to the notice of the outside world 
at the London International Exhibition of 1851. 
Carpet-making as a gaol industry is still largely 
practised in many parts of India. The Amritsar 
carpet trade is now almost entirely with the 
United States, and reached its present dimensions 
about the year 1898. An unexpected boom inflated 
it to twice its ordinary volume in 1900-1902. The 
result was over-production and much bad work, 
the demand subsided, and the mushroom factories 
that had sprung into existence had to close. The 
industry is safe at present in the hands of a few 
firms of standing, that practically monopolise it. 

The leading manufacturers at Amritzar restrict 
their output to the higher grades. There are six 
factories in Amritsar, with about two hundred 
looms actually at work, and some of these factories 
have branch establishments at other places. The 
manufacturer pays the master-weaver for different 
qualities of carpets at so much per 1,100 stitches, 
and the latter in his turn engages his weavers— 
mostly youths between the ages of ten and twenty— 
at a daily or monthly wage. All the workmen are 
Mohammedans, the largest proportion of them, 
especially in the higher grades, being Kashmirs. 
Woollen yarn at Amritsar is locally spun and dyed 
with vegetable colours. The finest wool used 
comes chiefly from Bikauir in Rajputana, or from 
Kerman in Persia, by the Nushki route, through 
Baluchistan. Rugs from centres beyond the 
British border have for many years found their 
way into Northern India. For their quality of 
texture and beauty of pattern they are much 
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sought after, and a considerable trade has been -~ 
established, especially at Peshawar, in North- 
Western India, and at Quetta, in Baluchistan. 
These rugs come from Persia, Russian Turkestan, 
and some from Baluchistan. 


CHINESE EGG PRODUCTS. 


The preparation of Chinese egg products for 
export is understood to have been begun a number 
of years ago by a Chinese firm no longer in exist- 
ence, which established some ten or more factories 
in China. There are now about twenty factories 
engaged in this industry, chiefly in the vicinity of 
Hankow, Chinkiang, and Nanking. The export, 
however, is largely through the port of Shanghai. 
Both hen and duck albumen are obtainable. The 
eggs are broken by native women, who receive 
from twopence halfpenny to fourpence a day, and 
the albumen is separated from the yolk. Ib is 
then placed in a barrel and slightly beaten to open 
the many small skins which surround it, and to 
mix it thoroughly. It is then poured into another 
barrel through a strainer, which separates parts of 
the skins, as well as any small pieces of shell that 
may have become mixed with the albumen. 

After standing from one to four days, until the 
foam and small skins have come to the surface, it 
is poured into zinc pans about twelve inches in 
diameter, which have been previously rubbed with 
tea oil, olive oil, or vaseline. The pans are placed 
in a hot room in a temperature of about 130°, and 
the albumen is thoroughly dried in about thirty 
hours. After cooling, it is packed ready for ship- 
ment in paper-lined tin boxes placed in wooden 
cases. According to the American Consul-General 
at Shanghai, inferior qualities resulting from some 
defect in the process are not shipped to the United 
States, but are used for technical purposes. The 
egg yoke is shipped in liquid form, although it is 
understood that experiments are being made with 
a view to drying it in the same manner as the 
albumen. After being separated from the albumen 
it is well beaten and placed in a cement-lined 
tank for about three days, 2 per cent. of boric 
acid being added. lt is then placed in casks and 
is ready for export. 


- Chinese egg products, consisting of dried albu- 


men and liquid egg yolk, are exported to the value 
of about £302,000. In 1912 Shanghai exported 
albumen to the extent of 22:412 cwis., valued at 
£120,000; and egg yolk, 120,397 cwts., valued 
at £95,000. Germany took about 60 per cent. of 
China’s egg products, Belgium 17 per cent., the 
United States 10 per cent., and France slightly 
less. In 1912 the exports of fresh and preserved 
eggs to foreign countries, inclusive of those sent to 
Hong-Kong, amounted to 24,308,769 dozen, valued 
at £239,000. Of the fresh and preserved eggs sent 
away Hong-Kong takes 40 per cent., Japan 25 per 
cent., Russian Amur and Pacific ports 20 per cent., 
Singapore 6 per cent., and Macao 7 per cent. 

The egg supplies for the egg products factories 
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and for export come principally from the Yangtze 
Valley, so far as the Shanghai export is concerned. 
The regions round Hankow, Kiukiang, Wuhu, and 
*Chinkiang are the principal sources of supply. 
There are no egg factories situated at Shanghai; 
they all centre around the cities named, but are 
` usually at small places in the interior on the way 
to these cities. There are no proper facilities for 
transporting the eggs any distance, and the cost 
of transportation, even if if could be provided, 
would make the price of the eggs prohibitive. 
‘The egg supply is most plentiful in the spring and 
summer months. In the aufumn and winter 
months the demand is so great from Japan, Hong- 
Kong, and other exporting centres, that the price 
of eggs is usually considered too high for the 
purpose of the manufacture of egg products. 

The Japanese buyers and the buyers for the 
egg products’ factories have established their 
connections and have agreements for the supply 
of eggs, so that while the output is large a great 
part of it is contracted for in advance. The recent 
revolution had some effect on the supply, the 
farmers being unable to bring their eggs to 
market. Similarly, the frequent droughts in cer- 
tain districts affect the supply of ducks’ eggs, the 
farmers in such cases being compelled to sell their 
ducks. There are five -grades of eggs on the 
Chinese market, the grades being by the size of 
the eggs. The larger eggs are intended for export. 
The up-country prices fluctuate constantly, and 
it is not possible to give even a season average. 
The egg products factories buy by weight. 


ENGINEERING NOTES. 


The Quebec Bridge.—In a general article on 
bridges of long span in Engineering, a description 
is given of the new Quebec bridge now in course 
of construction. There are two piers, each carrying 
a cantilever span with an overhang of 580 ft. 
towards the river, the anchor arms towards the 
shore being 515 ft. These spans are joined by a 
central suspended span of 640 ft., making a total 
span of 1,800 ft. between piers, and the total length 
of bridge 2,830 ft. The central suspended span, 
which is 150 ft. above high water, will be floated 
into position. The bridge is designed for a train- 
load of 5,000 Ibs. per foot run, and an additional 
load of 500 lbs. per foot run is provided for on 
the suspended span, and 800 lbs. per foot run on 
the remainder as an allowance for winter snows. 
The wind loads provided for are 80 lbs. per square 
foot and 300 lbs. per lineal foot on the moving 
load. The main towers are to be 310 ft. in height, 
and the width of the bridge 88 ft. The new 
bridge will weigh 8'7 tons per foot near the centre 
and 38 tons per foot near the piers, the corre- 
sponding figures for the Forth Bridge being 2 tons 
and 134 tons. The greater weight of the Canadian 
bridge is due to the greater width and length of 
span. The bottom chord will be of rectangular 
section, as compared with the tubular design of 
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the Forth Bridge. The latter is superior from the 
standpoint of theoretical mechanics, but is difficult 
and costly to build, and the rectangular section 
has been quite Trate adopted in the new 
bridge. 


The Buenos Ayres Underground Railways. — The 
population of this city is now 1,500,000, and about 
400,000,000 passengers are carried annually by the 
street railways. A contract has been ‘made 
between the town and the Anglo-Argentine 
Tramway Company, in which the latter obtained 
a concession for the construction and working of 
the underground lines. The first section between 
the Plaza de Mayo and the Plaza Onze de 
Septiembre was opened at the end of last year, 
and connects the Government buildings with the 
Western Railway Station. Other lines in con- 
templation will eventually amount to 10 miles of 
double track. This is not a deep-level line, but is 
of the “cut and cover ” kind, the greatest distance 
between the rails and the surface of the street 
being 26 ft. The recent accidents in Paris with 
this type of underground railway, due to the 
collapse of the thin covering between the roadway 
and the tunnel, prove that great care is required 
in the construction. The line is unusual in several 
respects—for instance, arrangements have been 
made for trains to pass from the street tramways to 
the underground line, and vice versd. It is likely 
that this will involve difficulties, if only by reason 
of the fact that the power supply on the under- 
ground portion is at 1,100 volts with two overhead 
trolley wires, and at 550 volts on the surface 
tramways. The general power supply is at 13,000 
volts, and is transformed to the voltage required. 
The trains run at 14 minute intervals, and the 
signalling arrangements are, therefore, of great 
importance. The semi-automatic alternate-current 
block system, similar to that used in Hamburg, 
has been adopted. On the newer sections of the 
line now under construction the signalling will 
be entirely automatic. The carriages weigh 30 
tons, and are equipped with two 115 horse-power 
motors built by the Allgemeine Hlektricitats 
Gesellschaft. The gearing is 1 to 4:05, and the 
maximum speed 31 miles per hour. The cost of 
construction up to the present has been £1,350;000 
per mile, but it is expected that the extensions 
will be carried out at rather a lower figure. We 
are indebted to the Electrician for the foregoing 
details. 


The Hsneh Barrage, Egypt.—The following 
incident, recorded in the Indian and Eastern 
Engineer, brings home the improvements effected 
by the various Nile dams, and it is also pleasant to 
record a great feat accomplished by the irrigation 
officers in charge of the Esneh Barrage. There 
was a great shortage of water due to the low Nile 
flood last year. By holding up the head of water 
1 metre more than the dam was designed for, t.e., 
24 metres instead of 14 metre, the engineers have 
been able to water 200,000 more feddans of land 
than would otherwise have been the case. The 
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action was attended with great risk, the heavy 
scour down stream forming holes which had to 
be constantly filled in, day and night, with stones 
thrown from boats. An aerial ropeway was also 
erected on the spot for conveying the stones.. The 
value of the crops saved was of the order of 
125 shillings per feddan, so that £1,250,000 were 
gained by the cultivators, and the Government 
was able to collect its taxes. 


Adhesion on Railways.—The coefficient of friction 
between wheels and rails is a variable quantity, 
depending on the condition of the rails and the 
state of the weather. The author of an article in 
a German paper on this subject deals with the 
extent to which it is possible to utilise to the best 
effect any given coefficient of friction according as 
steam or electric traction is employed. With an 
ordinary steam engine with two cylinders the 
torque is by no means uniform, and the coefficient 
of friction cannot be taken as being more than 3, 
having regard to the largest value of the torque, 
whereas with a similar electric locomotive, in 
which the torque is constant, the coefficient might 
be taken as 4. But the next question is as to 
whether the electric motor, either direct-current or 
single phase or polyphase, can be rightly con- 
sidered as having a constant torque, and this 
depends not only on the motor itself, but also on 
the methods of control and the various stages 
provided by the controller. Experimental work 
on the Prussian State Railways with regard to this 
point is described, and it seems that, generally 
speaking, the coefficient of friction with electric 
traction can fairly be taken as being 20 per cent. 
greater than with steam traction. This informa- 
tion appeared in a recent issue of The Engineer. 


The Bonding of Asphalt to Concrete.—In the 
construction of concrete reservoirs at San Francisco 
several unsuccessful attempts were made to bond 
asphalt to concrete. The Engineering Record 
describes how the problem was finally solved. The 
expedient of first painting the surface with coal 
tar was tried, and it was found that when applied 
in this way the asphalt would adhere so firmly that 
after it had cooled down it could not be broken 
away without bringing pieces of the concrete with 
it. The coal tar must be applied when just at the 
boiling point, and painted over asathin coating after 
scrubbing the concrete clean with a bristle brush. 


The Heaviest Rail.—As the weight and power of 
locomotives increase, the more substantial must be 
the track construction. In this country the size 
and power of engines has been restricted by 
existing railway arches and strength of couplings 
respectively. In America the locomotive designer is 
not so hampered, and an engine weighing as much 
as 370 tons has recently been built in that country, 
and described in these notes. According to The 
Engineer, the Pennsylvania Railway Company is 
now putting down rails weighing 120 lbs. per yard, 
thus going one better than the 110-lb. rail used on 
the Lehigh Valley line. for heavy gradients and 
sharp curves. With these two exceptions, the 
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heaviest rail in the United States is one of 100 lbs. 
The section of the Pennsylvania rail is as follows: 
Head 41 per cent., web 22 per cent., and base 
37 per cent. The height is 6} inches, and the 
sides of the head have the steep angle of 8 degrees. 


OBITUARY. 


SIR CHARLES FREMANTLE, K.C.B.—The Society 
has to deplore the loss of one of its Vice-Presidents, 
the Hon. Sir Charles Fremantle, K.C.B., who died, 
after a short illness, on the 8th inst. at his London 
residence, 4, Lower Sloane Street. Sir Charles 
was the third son of the first Lord Cottesloe, and 
brother of the present peer, of the Dean of Ripon, 
and of Admiral the Hon. Sir E. R. Fremantle. 
He was born in 1834, and was educated at Eton. 
After leaving Eton he went into the Treasury, and 
subsequently became private secretary to Mr. 
Disraeli when he was Chancellor of the Exchequer 
in 1866, in Lord Derby’s Ministry. In 1870 he 
was appointed Deputy-Master of the Mint, and 
this office he held until 1894, when he retired. 
While at the Mint he associated himself cordially 
in the work of his able colleague, the Chemist of 
the Mint, Chandler Roberts, afterwards Sir W. 
Roberts - Austen, and to this co-operation were 
due many important developments in the scientific 
work of the department. 

Sir Charles was one of the British delegates to 
the International Monetary Conference at Brussels 
until 1892, and was also, from 1896 to 1903, a 
British Official Director of the Suez Canal Com- 
pany. After his retirement Sir Charles became 
associated with several important financial and 
commercial undertakings, including the Corpora- 
tion of Foreign Bondholders, Parr’s Bank, the 
Standard Bank of South Africa, the Bank of 
Australasia, the Eagle Insurance Company, and 
the Egyptian Delta Light Railways. He acted as 
Chairman of the Central Council of the Cnarity 
Organisation Society, and for some years he was 
Chairman ofits Whitechapel Committee. He became 
a K.C.B. in 1890, having received the O.B. many 
years before. He married, in April, 1865, Sophia, 
daughter of the late Mr. Abel Smith, of Woodhall 
Park, Herts, a kinsman of Robert Smith, the first 
Lord Carrington. 

Sir Charles became a member of the Society in. 
1895, and was elected a Vice-President in the same 
year. He was a regular attendant at the meetings of 
the Council. A man of a singularly kindly nature, 
his genial manner and charming courtesy secured 
him the affection of all with whom he was asso- 
ciated, and he willbe greatly missed by his colleagues 
on the Council. His great age (he was a little over 
eighty) seemed to have but little effect upon his 
faculties,and to have scarcely diminished his energy. 
He was busy with his usual avocations till within a 
few weeks of his death, and it is not much over a 
month since the present writer received one of his 
charming letters, enclosing a contribution for an 
object in which they were both interested. 
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NOTES ON BOOKS. 


THE [INSTITUTE OF CHEMISTRY OF GREAT BRITAIN 
‘aND IRELAND, HISTORY OF THE INSTITUTE, 
1877-1914. Compiled, by direction of the 
Council of the Institute, by Richard B. Pilcher, 

Registrar and Secretary. 

After a period of thirty-seven years’ useful 
activity, the Institute of Chemistry is about to 
move into the handsome new buildings which 
have been designed for it by Sir John J. Burnet, 
and this event has been taken as the opportunity 
for compiling the history of the instigute to the 
present time. 

Up to the middle of the nineteenth century, 
Mr. Pilcher tells us, comparatively little had 
been done in this country to secure the status 
of the chemist or to provide him with oppor- 
tunities for studying his subject. There had, 
of course, been famous British names, such as 
Boyle, Priestley, Cavendish, Davy, Faraday, 
and a dozen others, but there was little general 
appreciation of the commercial value of science, 
and chemistry was a pariah among the professions. 
The men of law and of medicine had been duly 
organised for many centuries, and between the 
year 1828, when the Institution of Civil Engineers 
was incorporated, and 1885, when the Institute of 
Chemistry received its Royal Charter, the follow- 
ing professional and technical organisations were 
founded : The Royal Institute of British Architects, 
the Pharmaceutical Society of Great Britain, the 
Gollege of Preceptors, the Royal College of Sur- 
geons of Edinburgh, the Society of Accountants of 
Edinburgh and of Glasgow, the Society of Advo- 
cates in Aberdeen, the Society of Accountants in 
Aberdeen, the Faculty of Actuaries in Scotland, 
the Institute of (Chartered) Accountants in England 
and Wales, the Surveyors’ Institution, the Royal 
College of Music, and the Institute of Actuaries. 
It was high time, then, that the great and in- 
creasingly important profession of chemists should 
be set on a recognised footing. 

Towards this end the Royal Society of Arts, 
which has acted as a pioneer in so many similar 
movements, may claim to have contributed some- 
thing when, in 1874, it established a Chemical 
Section for the discussion of subjects connected 
with practical chemistry and its application to 
the atts and industries. From 1874 until the 
section was discontinued in 1886 the Secretary 
was Professor J, Millar Thomson, F.R.S., who 
afterwards became President of the Institute of 
Chemistry (1900-3). Under his guidance the 
section continued its work for twelve years with 
great success; indeed, it was its success that led to 
its own extinction, for it had clearly demonstrated 
the need for something on a larger scale. The 
result was the formation of the Society of Chemical 
Industry in 1881, and, as the Institute of Chemistry 
had also come into existence in 1877, the Council 
decided to leave the work in the hands of these 
two bodies. 

The main object which the founders of the 
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Institute ‘of Chemistry set before themselves wag 
the maintenance of the status and efficiency of the 
profession of chemistry, and this has been kept 
steadily in view urider the various distinguished 
men of science who have successively acted as presi- 
dents of the institute. It would be tedious, if not 
impossible, to trace here in detail the steps taken 
towards this end—they are all carefully described 
by Mr. Pilcher; but anyone who is old enough to 
compare the status and efficiency of the chemist 
of forty years ago with his standing to-day will 
realise what an immense amount of excellent work 
has been done by the institution. From the first 
it has attracted to itself all the leading chemists 
in the country, and its reputation and importance 
have never been more generally recognised than 
they are to-day. 

Mr. Pilcher, who in one capacity or another 
has been officially connected with the institution 
for the last twenty years, is warmly devoted to 
its cause, and he has spared no pains in the 
compilation of this history. If we have a fault to 
find with it, it is that the importance of the 
subject might well have justified a somewhat 
more generous expenditure on the binding and 
and general get-up of the volume. 


PAPER AND ITs Uses. By Edward A. Dawe. 
London: Crosby Lockwood & Son. 4s. 6d. net. 
This volume has been principally designed for 

the use of printers, stationers and others, and its 

object is to give a concise and comprehensive 
account of the manufacture and use of paper 

«which shall be intelligible to the student, and 

at the same time sufficiently progressive to lead 

to the study of the larger works on paper-making.”’ 

After discussing the various raw materials used 
in the manufacture of paper, Mr. Dawe passes on 
to the methods of reducing these materials to 
pulp. A chapter is devoted to the manufacture of 
hand-made and mould-made papers, and this is 
followed by sections on machine-made papers, 
finishing, the manufacture of boards, and various 
kinds of paper made for different purposes, such 
as blotting, tissue, copying, duplicating, etc. The 
text is illustrated by a number of good diagrams, 
including machines used in paper manufacture, 
and also microscopic pictures of the more im- 
portant fibres. There are also two useful features 
of the book which deserve special mention. The 
first is a comprehensive alphabetical list, with a 
brief descriptive account in each case, of 148 
different kinds of papers, which seems to be an 
exhaustive catalogue. The second is the section 
of thirty-three samples bound together at the end 
of the volume, which should be of material 
assistance to the student of paper-making. 

The book is written throughout in a clear and 
readable style, and when it is added that the 
author is an Assistant Examiner of Paper in H.M. 
Stationery Office, and City and Guilds of London 
Instructor in Typography, it will be seen that he 
is peculiarly well qualiied: for the task which he 
has undertaken. - 
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GENERAL NOTES. 


ARTISTS’ GENERAL BENEVOLENT INSTITUTION.— 
An interesting scheme has been started by a large 
number of the best known British portrait painters 
of the day, with a view to adding to the funds of 
this most deserving institution. Any member of 
the public may, by thé payment of fifty guineas to 
the secretary of thé institution, receive a voucher 
which will entitle the holder to commission a 
portrait of any soldier, sailor, doctor or nurse who 
has served, or is serving, the King in the war, to 
be painted by any of the artists on the list; and 
they agree each to paint two such portraits, the 
canvases not to exceed in size 24 by 20 inches, 
Application for vouchers, accompanied by cheque, 
should be addressed to the Secretary, Artists’ 
General Benevolent Institution, 3, Charles Street, 
St. James’s Square, S.W. Vouchers will remain 
valid for at least six months after the end of the 
war. Purchasers are requested, in selecting a 
painter, to send in a numbered list of the names 
in order of preference, as in the event of more than 
two applications being made for the same artist 
a ballot will be taken. Should the purchaser of 
a voucher still fail in the choice of a painter, a 
second list may be sent, or he may have the fifty 
guineas returned. As the list contains such names 
as John Collier, A. S. Cope, Frank Dicksee, Luke 
Fildes, J. McLure Hamilton, Augustus John, 
John Lavery, Seymour Lucas, William Nicholson, 
William Orpen, W. W. Ouless, W. B. Richmond, 
Charles Shannon, J. J. Shannon, and William 
Strang, it will be seen that the scheme affords the 
public an opportunity of contributing a substantial 
sum to an excellent charity and at the same time 
making a thoroughly sound investment of their 
money. 

NEWSPAPER ADVERTISING IN Co1na.—Advertising 
in China has been found to pay as well as in other 
countries, but close attention and study is neces- 
sary in instituting a system of advertising in that 
country. To reach the educated and newspaper- 
reading class, there is no better and cheaper way 
of advertising than in the native newspapers. 
Advertisements in these should always, however, 
have a pictorial idea in them, and the fewer the 
words the better. This is a point well worthy of 
attention by Europeans who desire to bring their 
goods under the notice of the Chinese. The 
« chop,” or trade-mark, should always be plainly 
visible. The rates for advertising in the native 
papers are not expensive, and each copy has an 
enhanced value by reason of the custom in China 
whereby a single copy of a newspaper will be passed 
from family to family and live many days. Several 
years ago there was no native press in China; 
to-day there are over 400 newspapers, and new 
ones are being started every day. Nevertheless, 
not over 2 per cent. of.the population of China 
can read, and if the mass of the people are to be 
reached, it must be done in some other manner, 
This has been found in pictorial advertising, 
souvenirs, and window display. 
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Tse BELGIAN Fruit Inpustry.—Prior to the 
devastating war with Germany, the fruit orchard 
area in Belgium was being rapidly extended, recent 
statistics showing 179,710 acres, mainly devoted to. 
apples, pears, cherries, and plums, or an increase 
of 66,210 acres since the year 1896. Liége province 
had 42,860 acres, followed by the province of 
Hainaut with 86,850 acres, province of Limbourg 
with 21,000 acres, West Flanders 19,900 acres, 
Brabant 18,500 acres, Hast Flanders 18,150 ‘acres, 
Namur 14,350 acres, Luxembourg 6,250 acres, 
Antwerp 1,850 acres. The Germans in normal 
times are heavy buyers of Belgian fruit, pur- 
chasing the crops of éntire orchards on the tree, 
while immense quantities of apples are shipped across 
the German frontier from the provinces of Liége, 
Limbourg, Namur, and Luxembourg. English fruit 
buyers, principally the manufacturers of marma- 
lades and preserves, purchase largely from the 
province of Flanders and the region of Tournai. 
The cherry markets of Looz, St. Trond, and Tongres 
are well known, and during the season the traffic 
in this class of fruit becomes so heavy that the 
Government transport agencies, under the control 
of the Department of the Post Office, are obliged 
to increase their forces in order to cope with it. 
Thus, in spite of the relatively limited area avail- 
able, Belgium is steadily becoming more important 
as an agricultural country, and the farm products, 
particularly orchard fruits, are more and more in 
demand for export. Of late years, however, in- 
stead of selling its supplies of fruit to foreign 
canning establishments, Belgium has developed 
to a large extent the canning industry at home, 
so it is probable that in future the demand for 
orchard fruits in that country for canning pur- 
poses will exceed the supply, causing a still greater 
advance in prices. 


FLOUR-MILLING MACHINERY FOR FRancE.—The 
flour-milling machinery used at Marseilles is chiefly 
of domestic manufacture, but Swiss and German 
manufacturers have obtained a large share of the 
trade in this line. One Swiss firm maintains 
a depot and repair shop in the city. Marseilles 
would seem to be admirably situated for handling 
flour-milling machinery and supplies for the 
Mediterranean countries. It is a very important 
milling centre, and is in constant relations with 
the countries where the flour-milling industry is 
likely to develop in the near future, such as 
Morocco, Algeria, Tunis, and Greece. In the 
opinion of several dealers at Marseilles, successful 
competition in this line would require a perma- 
nent and well-equipped establishment in the 
district. It would also be advisable to select, as 
general representative, a Marseilles business man, 
thoroughly conversant with conditions in the 
countries referred to. This representative should, 
however, be assisted by someone having a practical 
knowledge of the machinery in question. In this 
connection it may be noted that in Marseilles 
contracts for the installation of this kind of 
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machinery usually contain a guarantee of a mini- 
mum yield. As a result the local millers prefer to 
deal with firms established in the country, claims 
against such firms being more easily adjusted than 
in the case of concerns holding no property within 
the jurisdiction of the French courts. Moreover, 
these mills handle a great variety of grain from 
many countries, and the machinery should be 
adapted to this requirement. 


THE LIBRARY. 


The following books have been presented to the 
Library since the last announcement. Except 
where otherwise stated they have been presented 
by the publishers :— 


Barger, George, M.A., D.Sc.—The Simpler Natural 
Bases. London: Longmans, Green and Co., 1914. 

Best, R. H., and C. K. Ogden, B.A.—_The Problem 
of the Continuation School. London: P. S. 
King and Son, 1914. 

Carey, Alfred Edward, M.Inst.C.H.—The Making 
of Highroads. London: Crosby Lockwood and 
Son, 1914. 

Carpenter, Charles, D.Sc.—Industrial Co-partner- 
ship. London: Co-Partnership Publishers, Ltd., 
1914. Presented by the Author. 

Case, Gerald O.—Coast Sand Dunes. 
St. Bride’s Press, Ltd., 1914. 

Crew, Albert.—Hconomics for Commercial Stu- 
dents. London: Jordan and Sons, Ltd., 1914. 

. Dawe, Edward A.—Paper and its Uses. London: 
Crosby Lockwood and Son, 1914. 

Dearle, N. B., M.A.—Industrial Training. London: 
P. S. King and Son, 1914. 

Duthie, Arthur Touis.—Stencils and Stencilling. 


London: 


London: The Trade Papers Publishing Co., 
Ltd., 1914. 
Enock, ©. MReginald.—The Panama Canal. 


London: Collins’ Clear-Type Press, 1914. 

Frere, Catherine Frances.—A reprint of “ A Proper 
Newe Booke of Cokerye.” 16th Century. Cam- 
bridge : W. Heffer and Sons, Ltd. Presented by 
Sir George Birdwood, K.C.I.E., C.S.I., M.D. 

Garrod, Herbert Baring, M.A.—Dante, Goethe’s 
“ Faust,” and other Lectures. London: Mac- 
millan and Co., Ltd., 1918. Presented by Mrs. 
Lucy F. Garrod. 

Godfrey, Walter H.—Gardens in the Making. 
London: B. T. Batsford, Ltd., 1914. 

Gotch, J. Alfred, F.S.A.—Harly Renaissance Archi- 
tecture in England. Second Edition, revised. 
London: B. T. Batsford, 1914. 

Hale, Arthur J., B.Sc.—The Synthetic Use of 
Metals in Organic Chemistry. London: J. and 
A, Churchill, 1914. 

Johnson, W. H., F.L.S.—Elementary Tropical 
Agriculture. London: Crosby Lockwood and 
Son, 1913. 

Jones, Walter, Ph.D.—Nucleic Acids. 
Longmans, Green and Co., 1914. 


London: 
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Knox, Gordon D.—All about Engineering, 
London: Cassell and Co., Ltd. Presented by 
the Author, 

Latham, Ernest.—The Maintenance of Foreshores. 
London: Crosby Lockwood and Son, 1914. 

Latter, H., M.A.—Progressive Précis Writing. 
London : Blackie and Son, Ltd., 1913. 

Leslie, George Dunlop, R.A.—The Inner Life of 
the Royal Academy. London: John Murray, 
1914, 

Osborne, R. S.—Modern Business Routine. Vol. 1. 
—Home Trade. London: Effingham Wilson, 
1914, 

Phillips, Lisle March.—The Works of Man. New 
illustrated Edition. London: Duckworth and Co., 
1914. 

Pilcher, Richard B.—History of the Institute of 
Chemistry, 1877-1914. London: 1914. Pre- 
sented by the Author. 

Sanson, Victor.—Livre des Fontaines de Rouen 
par Jacques Le Lieur [1525]. 2 Vols. Rouen. 
Imprimerie Lucien Wolf, 1911. Presented by 
Monsieur Victor Sanson. 

Sharp, John.—Cast-Iron and Steel Pipes. 
Longmans, Green and Co., 1914. 

Spielmann, Sir Isidore, C.M.G., F.S.A.—Souvenir 
of the British Section of the International Fine 
Arts Exhibition, Rome, 1911, Presented by the 


London: 


Author. 
Stanley, Rupert, B.A., M.I.E.E.—Text-Book on 
Wireless Telegraphy. London: Longmans, 


Green and Co., 1914. 

Wallis-Tayler, A. J.—Refrigeration, Cold Storage 
and Ice-Making. Third Edition. London: 
Crosby Lockwood & Son, 1912. Presented by 
the Author. 

Year-Book of Wireless Telegraphy and Telephony, 

_ 1914.—London: The Marconi Press Agency, 
Ltd‘,. 1914. Presented by Marconi’s Wireless 
Telegraph Co., Ltd. 


The following Works from the series of Mono- 
graphs by writers connected with the London 
School of Economics and Political Science have 
been presented by the Director.:— 

Goodall, G. W., B.Sce.—Advertising: A Study of 
a Modern Business Power. London: Constable 
and Co., Ltd., 1914. 

Hall, Hubert, F.S.A.—A Select Bibliography of 
English Mediæval Economic History. London: 
P. S. King and Son, 1914. 

Hobson, C. K., M.A, F.S.8.—The Export of 
Capital. London: Constable and Co., Ltd., 1914. 

Jones, Robert, B.Sc.—The Nature and First 
Principle of Taxation. - London: P. S. King and 
Son, 1914. 

Rivers, W. H. R., M.D., F.R.S.—Kinship and 
Social Organisation. London: Constable and 
Co., Ltd., 1914. 

Terry, Schuyler B.—The Financing of the Hundred: 
Years’ War, 1337-1360. London : Constable = 
Co., Ltd., 1914. , 
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NOTICE. 


HOWARD LECTURES. 

The Howard Lectures on “Surface Com- 
bustion,” by Professor William Arthur Bone, 
D.Sc., Ph.D., F.R.S., Professor of Chemical 
Technology at the Imperial College of Science 
and Technology, have been reprinted from the 
Journal, and the pamphlet (price 1s.) can be 
obtained on application to the Secretary, Royal 
Society of Arts, John Street, Adelphi, W.C. 

A full list of the Cantor and Howard 
Lectures, which have been published separately 
and are still on sale, can also be obtained. 


MAN AS A GEOGRAPHICAL AGENCY.* 
By Sır Cuarpes P. Lucas, K.C.B., K.C.M.G. 


Taking the earth as it is, geographical discovery 
has well-nigh reached its limit. The truth, in the 
words of Addison’s hymn, is now ‘‘spread from 
Pole to Pole,” and recent exploration at the South 
Pole, with its tale of heroism, will have specially 
appealed to the citizens of this Southern land. 
Coasts are in most cases accurately known. The 
age of Cook and Flinders is past. Interiors are 
more or less known. In Africa there is no more 
room for Livingstones, Spekes, Burtons, and 
Stanleys. In Australia Sir John Forrest is an 
honoured survival of the exploring age—the age of 
McDouall Stuart and other heroes of Australian 
discovery. The old map-makers, in Swift’s well- 
known lines, “o'er unhabitable downs placed 
elephants for want of towns.” Towns have now 
taken the place of elephants and of kangaroos. 
Much, no doubt, still remains to be done. The 
known will be made far better known; maps will 
be rectified ; many great inland tracts in Australia 
and elsewhere will be, as they are now being, 
scientifically surveyed ; corners of the earth only 
penetrated now will be swept and garnished. But 
as we stand to-day, broadly speaking, there are few 
more lands and seas to conquer. Discovery pure 
and simple is passing away. 


* Opening Address to the Geographical Section of the 


British Association in Australia. 


But meanwhile there is one side of geography 
which is coming more and more to the front, 
bringing it more than ever within the scope of 
the British Association for the Advancement of 
Science. ‘Man is the ultimate term in the 
geographical problem,” said Dr. Scott Keltie some 
years since at the meeting at Toronto. “ Geo- 
graphy is a description of the earth as it is, in 
relation to man,” said Sir Clements Markham, 
long President of the Royal Geographical Society. 
Geography, I venture to think, is becoming more 
and more a description of the earth as it is and as 
it will be under the working hand of man. It is 
becoming intensive rather than extensive. Geo- 
graphers have to record, and will more and more 
have to record, how far man has changed and is 
changing the face of the earth, to try and predict 
how far he will change it in the coming centuries. 
The face of the earth has been unveiled by man. 
Will the earth save her face in the years before 
us, and, if she saves her face, will it be taken at 
face value? How far, for instance, will lines 
of latitude and longitude continue to have any 
practical meaning ? 

Man includes the ordinary man, the settler, the 
agriculturist ; man includes, too, the extraordinary 
—the scientific man, the inventor, the engineer. 
“ Man,” says a writer on the subject, “is truly a 
geographical agency,” and I ask you to take 
account of this agency for a few minutes. I do 
so more especially because one of the chief features 
of the present day is the rise of the South; and 
the rise of the South—notably of Australia—is the 
direct result of human agency, on the one hand 
transforming the surface of the land, on the other 
eliminating distance. The old name of Australia, 
as we all know, was New Holland. The name was 
well chosen in view of later history, for while no 


two parts of the world could be more unlike one 


another than the little corner of Europe known 
as Holland, or the Netherlands, and the great 
Southern Continent, in the one and in the other 
man has been pre-eminently a geographical agency. 

The writer who used this phrase, ‘‘ Man is a 
geographical agency,” the American writer, Mr. 
G. P. Marsh, published his book, ‘‘Man and 
Nature,” in 1864, and a new edition, entitled 
“The Earth as Modified by Human Action,” in 
1874. He was mainly concerned with the de- 
structiveness of man in the geographical and 
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climatic changes which he has: effected: “Every 
plant, every animal,” he writes, ‘is a geographical 
agency, man a destructive, vegetables, and in some 
cases even wild beasts, restorative powers”; and 
again: “ It is in general true that the intervention 
of man has hitherto seemed to ensure the final 
exhaustion, ruin, and desolation of every province 
oi Nature which he has reduced to his dominion.” 
The more civilised man has become, he tells us, 
the more he has destroyed. “ Purely untutored 
humanity interferes comparatively little with the 
arrangements of Nature, and the destructive agency 
of man becomes more and more energetic and 
unsparing as he advances in civilisation.” In short, 
in his opinion, “‘ better fifty years of Cathay than 
a cycle of Europe.” 

He took this gloomy view mainly on account of 
the mischief done by cutting down forests. Man 
has wrought this destruction not only with his 
own hand, but through domesticated animals more 
destructive than wild beasts, sheep, goats, horned 
cattle, stunting or killing the young shoots of trees. 
Writing of Tunisia, Mr. Perkins, the Principal of 
Roseworthy College, says: “In so far as young 
trees and shrubs are concerned, the passage of a 
flock of goats will do quite as much damage as a 
bush fire.” Mr. Marsh seems to have met a fool 
in the forest, and it was man; and he found him 
to be more knave than fool, for man has been, in 
Mr. Marsh’s view, the revolutionary Radical con- 
fiscating Nature’s vested interests. ‘ Man,” he 
says, ‘has too long forgotten that the earth was 
given to him for usufruct alone, not for consump- 
tion, still less for profligate waste.” Trees, to his 
mind, are Conservatives of the best kind. They 
stand in the way, it is true, but they stop excesses, 
they moderate the climate, they give shelter 
against the wind, they store the water, prevent 
inundations, preserve and enrich the soil. ‘The 
clearing of the woods,” he says, “has in some 
cases produced within two or three generations 
effects as blasting as those generally ascribed to 
geological convulsions, and has laid waste the face 
of the earth more hopelessly than if it had been 
buried by a current of lava or a shower of volcanic 
sand”; and, once more, where forests have been 
destroyed, he says: ‘‘ The face of the earth is no 
longer a sponge, but a dust-heap.”’ 

The damage done by cutting down trees, and 
thereby letting loose torrents which wash away the 
soil, is or was very marked in the South of France, 
in Dauphiné, Provence, and the French Alps. 
With the felling of trees and the pasturing of sheep 
on the upper edge of the forest—for sheep break 
the soil and expose the roots—the higher ground 
has been laid bare. Rainstorms have in con- 
sequence swept off the soil, and the floods have 
devastated the valleys. The mountain-sides have 
become deserts, and the valleys have been turned 
into swamps. ‘“ When they destroyed the forest,” 
wrote the great Frencn geographer, Reclus, about 
thirty years ago, “they also destroyed the very 
ground on which it stood”; and then he continues: 
«The devastating action of the streams in the 
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French Alps is a very curious phenomenon jn the 
historical point of view, for it explains why so many 
of the districts of Syria, Greece, Asia Minor, Africa 
and Spain have been forsaken by their inhabitants. 
The men have disappeared along with the trees; 
the axe of the woodman, no less than the sword of 
the conqueror, have put an end to, or transplanted, 
entire populations.” In the latter part of the 
South African War Sir William Willcocks, skilled 
in irrigation in Egypt, and now reclaiming 
Mesopotamia, was brought to South Africa to re- 
port upon the possibilities of irrigation there, and 
in his report dated November, 1901, he wrote as 
follows: ‘Seeing in Basutoland the effect of about 
thirty years of cultivation and more or less intense 
habitation convinced me of the fact that another 
country with steep slopes and thin depth of soil, 
like Palestine, has been almost completely denuded 
by hundreds of years of cultivation and intense 
habits, The Palestine which Joshua conquered, 
and which the children of Israel inhabited, was in 
all probability covered over great part of its area 
by sufficient earth to provide food for a population 
a hundred times as dense as that which can be 
supported to-day.” The Scotch geologist, Hugh 
Miller, again, attributed the formation of the 
Scotch mosses to the cutting down of timber by 
Roman soldiers, “ What had been an overturned 
forest became in the course of years a deep morass.” 

In past times there have been voices raised in 
favour of the forests, but they have been voices 
crying in the desert which man has made. Here 
is one. The old chronicler Holinshed, who lived 
in the reign of Queen Elizabeth, noted the amount 
of timber cut down for house building and in order 
to increase the area‘for pasturage. “Every small 
occasion in my time,” he writes, ‘is enough to cut 
down a great wood”; and in another passage either 
he himself or one of his collaborators writes that 
he would wish to live to see four things reformed 
in England: “The want of discipline in the 
Church, the covetous dealing of most of our mer- 
chants in the preferment of commodities of other 
countries and hindrance of their own, the holding 
of fairs and markets upon the Sunday to be 
abolished and referred to the Wednesdays, and 
that every man in whatever part of the champaine 
soil enjoyeth forty acres of land and upwards after 
that rate, either by free deed, copyhold or fee 
farm, might plant one acre of wood or sow the 
same with oke mast, hazell, beach, and sufficient 
provision be made that it be cherished and 
kept.” 

Mr. Marsh seems to have thought that the Old 
World, and especially the countries which formed 
the old Roman Empire, had been ruined almost 
past redemption; and for the beneficent action 
of man on Nature he looked across the seas. 
‘Australia and New Zealand,” he writes, “are 
perhaps the countries from which we have a right 
to expect the fullest elucidation of these difficult 
and disputable problems. Here exist greater facili- 
ties and stronger motives for the careful study of 
the topics in question than have ever been found 
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combined in any other theatre of European 
colonisation.” 

His book was first written half a century ago. 
He was a pessimist evidently, and pessimists ex- 
aggerate even more than optimists, for there is 
nothing more exhilarating and consoling to our- 
selves than to predict the worst possible conse- 
quences from our neighbour’s folly. Further, 
though it may be true that man became more 
destructive as he became more civilised, it is also 
true that the destruction has been wrought directly 
rather by the unscientific than by the scientific 
man. If we have not grown less destructive since, 
at any rate we have shown some signs of penitence, 
and science has come to our aid in the work of 
reparation. Governments and associations have 
turned their attention to protecting woodland and 
reafforesting tracts which have been laid bare. 
The Touring Club of France, for instance, I am 
told, have taken up the question of the damage 
done by destruction of trees by men and sheep 
in Haute Savoie, and they assist reclamation by 
guidance and by grants. In England, under the 
auspices of Birmingham University and under the 
presidency of Sir Oliver Lodge, the Midlands 
Reafforestation Association is planting the pit 
mounds and ash quarries of the Black Country 
with trees which will resist smoke and bad air, 
alders, willows, poplars, carrying out their work, a 
report says, under a combination of difficulties not 
to be found in any other country. Artificial 
lakes and reservoirs again, such as I shall refer to 
presently, are being made woodland ‘centres. In 
most civilised countries nowadays living creatures 
are to some extent protected, tree-planting is 
encouraged by Arbour days, and reserves are 
formed for forests, for beasts and birds, the sur- 
vivors of the wild fauna of the earth. Some lands, 
such as Greece, as I gather from Mr. Perkins’ 
report, are still being denuded of trees, but as a 
general rule the human conscience is becoming 
more and more alive to the immorality and the 
impolicy of wasting the surface of the earth and 
what lives upon it, and is even beginning to take 
stock as to whether the minerals beneath the surface 
are inexhaustible. Therefore I ask you now to 
consider man as the lord of creation in the nobler 
sense of the phrase, as transforming geography, but 
more as a creative than as a destructive agency. 

How far has the agency of man altered, and how 
far is it likely to alter, the surface of the earth, the 
divisions and boundaries assigned by Nature, the 
climate, and the production of the different parts 
of the globe; and, further, how far, when not 
actually transforming Nature, is human agency 
giving Nature the go-by? It should be borne in 
mind that science has effected, and is effecting 
transformation, partly by applying to old processes 
far more powerful machinery, partly by introducing 
new’ processes altogether; and that, as each new 
force is brought to light, lands and peoples are to a 
greater or less extent transformed. The world was 
laid out afresh by coal and steam. A new readjust- 
ment is taking place with the development of water 
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power and oil power. Lands with no coal, but 
with fine water power or access to oil, are asserting 
themselves. Oil fuel is prolonging continuous 
voyages and making coaling stations superfluous. 
But of necessity it is the earth herself who gives 
the machinery for altering her own surface. The 
application of the machinery is contributed by the 
wit of man. 

The surface of the earth consists of land and 
water. How far has human agency converted 
water into land or land into water, and how far, 
without actually transforming land into water and 
water into land, is it for practical human purposes 
altering the meaning of land and water as the 
great geographical divisions? A writer on the 
Fens of South Lincolnshire has told us: ‘The 
Romans, not content with appropriating land all 
over the world, added to their territory at home by 
draining lakes and reclaiming marshes.” We can 
instance another great race which, while appro- 
priating land all over the world, has added to it by 
reclaiming land from water, fresh or salt. The 
traveller from Great Britain to the most distant of 
the great British possessions, New Zealand, will 
find on landing at Wellington a fine street, Lambton 
Quay, the foreshore of the old beach, seaward of 
which now rise many of the city’s finest buildings 
on land reclaimed from the sea; and instances of 
the kind might be indefinitely multiplied. Now 
the amount of land taken from water by man has 
been taken more from fresh water than from sea, 
and, taken in all, the amount is infinitesimal as 
compared with the total area of land and water; 
but it has been very considerable in certain small 
areas of the earth’s surface, and from these small 
areas have come races of men who have profoundly 
modified the geography and history of the world. 
This may be illustrated from the Netherlands and 
from Great Britain, 

Motley, at the beginning of “The Dutch 
Republic,” writes of the Netherlands: “ A region, 
outcast of ocean and earth, wrested at last from 
both domains their richest treasures.” Napoleon 
was credited with saying that the Netherlands 
were a deposit of the Rhine, and the rightful pro- 
perty of him who controlled the sources; and an 
old writer pronounced that Holland was the gift of 
the ocean and of the rivers Rhine and Meuse, as 
Egypt is of the river Nile. The crowning vision of 
Goethe’s “ Faust” is that of a free people on a free 
soil, won from the sea and kept for human habita- 
tion by the daily effort of man. Such has been 
the story of the Netherlands. The Netherlands, 
as a home for civilised men, were, and are, the 
result of reclamation, of dykes and polders. The 
kingdom has a constantly changing area of between 
12,000 and 13,000 square miles. Mr. Marsh, in his 
book, set down the total amount gained to agricul- 
ture at the time he wrote “by dyking out the sea 
and by draining shallow bays and lakes,” at some 
1,370 square miles, which, he says, was one-tenth 
of the kingdom; at the same time, he estimated 
that much more had been lost to the sea—some- 
thing like 2,600 square miles. He writes that 
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thero were no important sea dykes. before the 
thirteenth century, and that draining inland lakes 
did not begin till the fifteenth, when windmills 


came into use for pumping. In the nineteenth 


century steam pumps took the place of windmills, 
/ science strengthening an already existing process. 
Between 1815 and 1855, 172 square miles were 
reclaimed, and this included the Lake of Haarlem, 
some thirteen miles long by six in breadth, with 
an area of about seventy-three square miles. This 
was reclaimed between 1840 and 1853. At the 
present time, we are told, about forty square miles 
are being reclaimed annually in Holland; and 
‘meanwhile the Dutch Government. have in con- 


templation, or in hand, a great scheme for draining | 


‘the Zuyder Zee, hick: amounts to recovering from 
the ocean land which was taken by it in historic 


times at the end of the fourteenth century. The. 


scheme is to be carried out in thirty-three years, 
and is to cost nearly 16 million pounds. The 
reclamation is to be effected by an embankment 
across the mouth of this inland sea over eighteen 
miles long. The result will be to add 815 square 
miles of land to the kingdom of the Netherlands, 
750 square miles of which will be fertile land, and 


in addition to create a much-needed freshwater 


lake with an area of 557 square miles. This lake 
is to be fed by one of the mouths of the Rhine. 
London in partly built on marsh. The part of 
London where I live, Pimlico, was largely built on 
piles. A little way north, in the centre of fashion, 
is Belgrave Square, and here a lady whom I used 
to know had heard her grandfather say that he 
had shot snipe. Take the City of London in the 
strict and narrow sense. The names of Moorfields 
and Fensbury, or Finsbury, are familiar to those 
who know the City. Stow, in his “ Survey of Lon- 
don,” over three hundred years ago, wrote of “ The 
Moorfield which lieth without the postern called 
Moorgate. 
Moor. This fen, or moor field, stretching from 
the wall of the city betwixt Bishopsgate and the 
postern called Cripplegate to Fensbury and to 
Holywell, continued a waste and unprofitable 
ground a long time.” By 1527, he tells us, it was 
drained “into the course of Walbrook, and so into 
the Thames, and by these degrees was this fen or 
moor at length made main and hard ground, which 
before, being overgrown with flags, sedges, and 
rushes, served to no use.” It is said that this fen 
or marsh had come into being since Roman times. 
The reclamation which has been carried out in the 
‘ease of London is typical of what has been done in 
numerous other cases. As man has become more 


civilised, he has come down from his earlier home 


in the uplands, has drained the valley swamps, 
and on the firm land thus created has planted the 
streets and houses of great cities. 

The Romans had a hand in the draining of 
Romney Marsh, in Sussex, and here Nature co- 
operated with man, just as she has co-operated in 
the deltas of the great rivers, for the present state 
of the old’ Cinque Ports, Rye. and Winchelsea, 
shows how much on this section of the English 
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coast the sea has receded. But the Jetport recla- 
mation was in East Anglia, where the names of 
the Fens and the Isle of Ely testify to what the 
surface once was. ‘‘ For some of our fens,” writes 
Holinshed, ‘are well known to be either of ten, 
twelve, sixteen, twenty, or thirty miles in length. 
. Wherein also Elie, the famous isle, standeth, 
which is seven miles every way, and waereunto 
there is no access but by three causies.’ Arthur 
Young, in 1799, in his “General View of the 


Agriculture of the County of Lincoln,” a copy of 


which he dedicated to that great friend of Australia, 
Sir Joseph Banks, who was a Lincolnshire land- 
owner and a keen supporter of reclamation, wrote 
of the draining which had been carried out in 
Lincolnshire, ‘‘The quantity of land thus added 
to the kingdom has been great; fens of water, 
mud, wild fowl, frogs, and agues have been con- 
verted to rich pasture and arable worth from 20s. 
to 40s. an acre . . . without going back to very 
remote periods, there cannot have been less than 
150,000 acres drained ca improved on an average 
from 5s. an acre to 25s.” 150,000 acres is about 
234 square miles, but the amount reclaimed by 
draining in Lincolnshire in the seventeenth, 
eighteenth, and nineteenth centuries seems to 
have been well over 500 square miles. The Fen- 
lands, as a whole, extended into six-counties. They 
were seventy miles in length, from ten to thirty 
miles broad, and covered an area from 800 to 
1,000 square miles. One estimate I have seen is 
as high as 1,200 square miles. Mr. Prothero, in 
his book on “ English Farming, Past and Present,” 
tells us that they were “in the seventeenth century 
a wilderness of bogs, pools, and reed shoals—a 
vast morass from which here and there emerged a 
few islands of solid earth.” In the seventeenth 
century a Dutch engineer, Vermuyden, was called 
in to advise, and the result of draining what was 
called after the peer who contracted for it the 
Bedford Level, together with subsequent reclama- 
tions, was to convert into ploughland and pasture 
large tracts which, in the words of an old writer, 
Dugdale, had been “a vast and deep fen, affording 
little benefit to the realm other than fish or fowl, 
with overmuch harbour, to a rude and almost 
barbarous sort of lazy and beggarly people.” In 
Lincolnshire there was a district called Holland, 
and in Norfolk one called Marshland, said to have 
been drained by, to quote Dugdale again, “ those 
active and industrious people, the Romans.” 

The Dutch and the English, who thus added T 
their home lands by reclamation, went far and wide 
through the world, changing its face as they went. 
The Dutch, where they planted themselves, planted 
trees also; and when they came to land like their 
own Netherlands, again they reclaimed and em- 
poldered. The foreshore of British Guiana, with 
its canals and sea defences, dating from Dutch 


_ times, is now the chief sugar-producing area in 


the British West Indies. If, again, in Australia 
man has been a geographical agency, he learnt his 
trade when he was changing the face of his old 


home i in the British Isles. 
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Instances of reclaiming land from water might 
be indefinitely multiplied. We might compare 
the work done by different nations. In Norway, 
for instance, Reclus wrote that “ the agriculturists 
are now reclaiming every year forty square miles 
of the marshes and fiords.” Miss Semple, who, 
in the ‘Influences of Geographic Environment,” 
writes that ‘‘ between the Elbe and Schelat ” (that 
is, including with the Netherlands some of North 
Germany) “more than 2,000 square miles have 
been reclaimed from river and sea in the past 
three hundred years,” tells us also that “the most 
gigantic dyke system in the world is that of the 
Hoangho, by which a territory of the size of 
England is won from the water for cultivation.” 
Or we might take the different objects which have 
impelled men here and there to dry up water and 
bank out sea. Agriculture has not been the only 
object, nor yet reclaiming for town sites. Thus, 
in order to work the hematite iron mines at 
Hodbarrow, in Cumberland, an area of 170 acres 
was,,in the years 1900-4, reclaimed from the sea 
by a barrier over 14 miles long, designed by the 
great firm of marine engineers, Coode and Matthews, 
who built the Colombo breakwater. The reclaimed 
land, owing to the subsidence caused by the work- 
ings, is now much below the level of the sea. 
Here is an instance of reclamation not adding to 
agricultural or pastoral area, but giving mineral 
wealth, thereby attracting population and enriching 
a district. 

How far has land been drowned by the agency 
of man? Again, the total area is a negligible 
quantity, but again, relatively to small areas, it 
has been appreciable, and the indirect effects have 
been great. The necessities of town life are 
responsible for new lakes and rivers. Such are 
the great reservoirs and aqueducts by which water 
is being brought to New York from the Catskill 
Mountains, a work which a writer in the Times 
has described as ‘‘ hardly second in magnitude and 
importance to the Panama Canal.” In Great 
Britain cities in search of a water supply have 
ordered houses, churches, fields to be drowned, 
-and small lakes to come into existence. Liver- 
pool created Lake Vyrnwy in Montgomeryshire, 
with a length of nearly five miles and an area of 
1,121 acres. Birmingham is the parent of a similar 
lake in a wild Radnorshire valley near my old 
home. The water is not carried for anything like 
the distance from Mundaring to Kalgoorlie, and 
on a much greater scale than these little lakes in 
Wales is the reservoir now being formed in New 
South Wales by the Burrinjuck dam, on the 
Murrambidgee River, which, as I read, is, or will 
be, forty-one miles long, and cover an area of 
twenty square miles. If I understand right, in 
this case, by holding up the waters of a riyer, 
a long narrow lake has been or is being called 
into existence. A still larger volume of water is 
gatheréd by thé great Assouan dam, which holds 
Gp the Nile at the head of the First Cataract; 
washing, and at times sibmerging, the old temples 
on the Island of Phile in mid-stream. First coni- 
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pleted in 1902, the dam was enlarged and heightened 
by 1912; and the result of the dam is at the time of 
high Nile to create a lake of some 65 square miles 
in area, as well as to fill up the channel of the 
river for many miles up stream. Illustrations of 
artificial lakes might be multiplied from irrigation 
works in India. An official report on the State of 
Hyderabad, written some years ago, has the follow- 
ing reference to the tanks in the granitic country 
of that State: “There are no natural lakes, but 
from the earliest times advantage has been taken 
of the undulating character of the country to dam 
up some low ground or gorge between two hills, 
above which the drainage of a large area is collected. 
Such artificial reservoirs are peculiar to the granitic 
country, and wherever groups of granite hills occur 
tanks are sure to be found associated with them.”’ 
Take again the great ship canals. The Suez Canal 
runs for 100 miles from sea to sea, though for part 
of its course it runs through water, not through 
sand. It is constantly growing in depth and 
width. Its original depth was 26} ft.; it is now, 
for nine-tenths of its length, over 36 ft., and the 
canal is to be further deepened generally to over 
89 ft. Its original width at the bottom was 72 ft. ; 
it is now, for most of its course, over 147 ft.; in 
other words, the width has been more than 
doubled. A writer in the Times on the wonderful 
Panama Canal, said: “The locks and the Gatun 
dam have entailed a far larger displacement of the 
earth’s surface than has ever been attempted by, 
the hand of man in so limited a space.” Outside 
the locks the depth is 45 ft., and the minimum 
bottom width 300 ft. The official handbook of the 
Panama Canal says: “ It is a lake canal as well as 
a lock canal, its dominating feature being Gatun 
Lake, a great body of water covering about 164 
square miles.” The canal is only fifty miles long 
from open sea to open sea, from shore line to shore 
line over forty. But in making it, man, the geo- 
graphical agency, has blocked the waters of a river, 
the Chagres, by building up a ridge which connects 
the two lines of hills between which the river 
flows, this ridge being a dam 14 miles long, nearly 
half a mile wide at its base, and rising to 105 ft. 
above sea-level, with the result that a lake has 
come into existence which is three-quarters of the 
size of the Lake of Geneva, and extends beyond 
the limits of the Canal zone. 

Mr. Marsh, in his book, referred to far more 
colossal schemes for turning land into water, such 
as flooding the African Sahara or cutting a canal 
from the Mediterranean to the J ordan, and this 
submerging the basin of the Dead Sea, which ds 
bélow the levél of ‘the océan. The effect_of the 
latter scheme, he estimated, would be to add from 
2,000 to 3,000 square miles to the fluid surface, of 
Syria. All that can be said is that the wild.caf 
schemes of one century often become the domésti- 
cated possibilities of the next and the accomplished 
facts of the third ; that the ‘nore discovery of new 
lands passes out of sight the more men’s energies 
and imagiriation will be concentrated upon develop- 
ing and altering what is in their keeping; and 
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that, judging from the past, no unscientific man 
can safely set any limit whatever to the future 
achievements of science, 

But now, given that the proportion of land to 
water and water to land has not been, and assuming 
that it will not be, appreciably altered, has water, 
for practical purposes, encroached on land, or land 
on water.? In many cases water transport has 
encroached on land transport. The great isthmus 
canals are an obvious instance; so are the great 
Canadian canals. The tonnage passing through 
the locks of the Sault St. Marie is greater than 
that which is carried through the Suez Canal. 
Waterways. are made where there was dry land, 
and more often existing inland waterways are 
converted into seagoing ways. Manchester has 
become a seaport through its Ship Canal. The 
Clyde, in Mr. Vernon Harcourt’s words, written 
in 1895, has been ‘‘ converted from an insignificant 
stream into a deep navigable river, capable of 
giving access to oceangoing vessels of large draught 
up to Glasgow.” In 1758 the Clyde, at low water 
at Glasgow, was only 15 inches deep, and till 1818 
no seagoing vessels came up to Glasgow. In 1895 
the depth at low water was from 17 ft. to 20 ft., and 
steamers with a maximum draught of 254 ft. 
could go up to Giasgow. This was the result of 
dredging, deepening, and widening the river, and 
increasing the tidal flow. The record of the Tyne 
has been similar. The effect of dredging the Tyne 
was that in 1895—I quote Mr. Harcourt again— 
“between Shields and Newcastle, where formerly 
steamers of only 3 ft. to 4 ft. draught used to 
ground for hours, there is now a depth of 20 ft, 
throughout at the lowest tides.” It is because 
engineers have artificially improved Nature’s work 
on the Clyde and the Tyne that, these rivers have 
become, homes of shipbuilding for the whole world, 
Building training walls on the Seine placed Rouen, 
seventy-eight miles up the river, high among the 
seaports óf France. The Elbe and the Rhine, the 
great Rivers Mississippi and St. Lawrence, and 
many other rivers, have, as we all know, been 
wonderfully transformed by the hand of the 
engineer, 

But land in turn, in this matter of transport, 
hag encroached upon sea. In old days, when roads 
were few and bad, when there were no railways, 
and when ships were small, it was all-important 
to bring goods by water at all parts as far inland 
as possible. In England there were numerous 
flourishing little ports in all the estuaries and up 
the rivers, which, under modern conditions, have 
decayed. No one now thinks of Canterbury and 
Winchester in connection with “seaborne’ traffic ; 
but Mr. Belloc, in “The Old Road,” a description 
of the historical Pilgrims’ Way from Winchester 
to Canterbury, points ont how these two old-world 
` cathedral cities took their origin and derived their 
importance from the fact that each of them, Can- 
terbury in particular, was within easy reach of 
the coast, where a crossing from France would be 
made; each on a river—in the case of Canterbury 
on the Stour just above the end of the tideway. 
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In the days when the Island of Thanet was really 
an island, separated from the rest of Kent by an 
arm of the sea, and when the present insignificant 
River Stour was, in the words of the historian 
J. R. Green, “a wide and navigable estuary,” Can- 
terbury was a focus to which the merchandise of 
six Kentish seaports was brought, to pass on in- 
land; it was in effect practically a seaport. Now 
merchandise, except purely local traffic, comes to a 
few large ports only, and is carried direct by rail to 
great distant inland centres. Reclus wrote that bays 
are constantly losing in comparative importance as 
the inland ways of rapid communication increase ; 
that, in all countries intersected with railways, 
indentations in the coast-line have become rather 
an obstacle than an advantage; and that maritime 
commerce tends more and more to take for its 
starting-place ports situated at the end of a pen. 
insula. He argues, in short, that traffic goes on 
land as far out to sea as possible instead of being 
brought by water as far inland as possible. He 
clearly overstated the case, but, my contention is 
that, for human purposes, the coast-line, though 
the same on the map, has practically been altered 
by human agency. Ports have been brought to 
men as much as men to ports. We see before our 
eyes the process going on of bridging India to 
Ceylon, so as to carry goods and passengers as far 
by land as possible, and in Ceylon we see the great, 
natural harbour of Trincomalee practically deserted 
and a wonderful artificial harbour created at the 
centre of population, Colombo. 

But let us carry the argument a little further, 
Great Britain is an island. Unless there is some 
great convulsion of Nature, to all time the Straits 
òf Dover will separate it from the continent of 
Europe. Yet we have at this moment a renewal 
of the scheme for a Channel tunnel, and at this 
moment men are flying from England to France 
and France to England. Suppose the Channel 
tunnel to be made; suppose flying to be improved, 
—and it is improving every day—what will be- 
come of the island? What will become of the 
sea? They will be there and will be shown on the 
map, but to all human intents and purposes the 
geography will be changed. The sea will no longer 
be a barrier, it will no longer be the only high-road 
from England to France. There will be going to 
and fro on or in dry land, and going to and fro 
neither on land nor on sea. Suppose this science 
of aviation to make great strides, and heavy loads 
to be carried in the air, what will become of the 
ports, and what will become of seagoing peoples ? 
The ports will be there, appearing as now on the 
map, but Birmingham goods will be shipped at 
Birmingham for foreign parts, and, Lithgow will 
export mineral direct, saying good-bye to the Blue 
Mountains and even to Sydney Harbour. 

Now, in saying this I may well be told by my 
scientific colleagues that it is all very well as a, 
pretty piece, of fooling, but that it is not business. 
I say it as, an unscientific man with a profound 
belief in the limitless possibilities of science. How 
long is,it since if was an axiom that, as a lump of, 
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iron sinks in water, a ship made of iron could not 
‘possibly float? Is it fatuous to contemplate that 
the conquest of the air, which is now beginning, 
will make it a highway for commercial purposes ? 
We have aeroplanes already which settle on the 
water and rise again; we are following on the 
track of the gulls which we wonder at far away in 
the limitless waste of ocean. A century and a half 
ago the great Edmund Burke ridiculed the idea of 
representatives of the old North American colonies 
sitting in the Imperial Parliament; he spoke of 
any such scheme as fighting with Nature and 
conquering the order of Providence; he took the 
distance, the time which would be involved—six 
weeks from the present United States to London. 
If anyone had told him that what is happening 
now through the applied forces of science might 
happen, he would have called him a madman. 
Men think in years, or at most in lifetimes; they 
ought sometimes to think in centuries. I believe 
in Reclus’s words: ‘‘ All man has hitherto done is a 
trifle in comparison with what he will be able to 
effect in future.” Science is like a woman. She 
says “No” again and again, but means “ Yes” in 
the end. 

In dealing with land and water I have touched 
upon natural divisions and natural boundaries, 
which are one of the provinces of geography. 
Flying gives the go-by to all natural divisions and 
boundaries, even the sea; but let us come down 
to the earth. Isthmuses are natural divisions 
between seas; the ship canals cut them and link 
the seas—the canal through the Isthmus of 
Corinth, the canal which cuts the Isthmus of 
Perekop between the Crimea and the mainland 
of Russia, the Baltic Canal, the Suez. Canal, the 
Panama Canal. The Suez Canal, it will be noted, 
though not such a wonderful feat as the Panama 
Canal, is more important from a geographical 
point of view, in that an open cut has been made 
from sea to sea without necessity for locks, which 
surmount the land barrier but more or less leave 
it standing. Inland, what are natural divisions ? 
Mountains, forests, deserts, and, to some extent, 
rivers. Take mountains, “ High, massive mountain 
systems,” writes Miss Semple, ‘‘ present the most 
effective barriers which man meets on the land 
surface of the earth.” But are the Rocky Moun- 
tains, for instance, boundaries, dividing-lines, to 
anything like the extent that they were now that 
railways go through and over them, carrying 
hundreds of human beings back and fore day by 
day? On what terms did British Columbia join 
the Dominion of Canada? That the natural 
barrier between them should be pierced by the 
railway. Take the Alps. The canton Ticino, 
running down to Lake Maggiore, is politically in 
Switzerland; it is wholly on the southern side of 
the Alps. Is not the position entirely changed by 
the St. Gothard tunnel, running from Swiss 
territory into Swiss territory on either side of the 
mountains ? 

If, in the Bible language, it requires faith to 
remove mountains, it is not wholly so with other 
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natural boundaries. Forests were, in old days, 
very real natural dividing lines. They were so in 
England, as in our own day they have been in 
Central Africa, Between forty and fifty years ago, 
in his “ Historical Maps of England,” Professor 
C. H. Pearson, whose name is well known and 
honoured in Australia, laid down that England 
was settled from east and west, because over 
against Gaul were heavy woods, greater barriers 
than the sea. Kent was cut off from Central 
England by the Andred Weald, said to have been, 
in King Alfred’s time, 120 miles long and 30 broad. 
Here are Professor Pearson’s words: “The axe of 
the woodman clearing away the forests, the labour 
of nameless generations reclaiming the fringes of 
the fens or making their islands habitable, have 
gradually transformed England into one country, 
inhabited by one people. But the early influences 
of the woods and fens are to isolate and divide.” 
Thus the cutting down of trees is sometimes a 
good, not an evil, and there are some natural 
boundaries which man can wholly obliterate. 

Can the same be said of deserts? They can 
certainly be pierced, like isthmuses and like 
mountains. The Australian desert is a natural 
division between Western and South Australia. 
The desert will be there, at any rate, for many a 
long day after the transcontinental railway has 
been finished, but will it be, in anything like the 
same sense as before, a barrier placed by Nature 
and respected by man? Nor do railways end with 
simply giving continuous communication, except 
when they are in tunnels. As we all know, if 
population is available, they bring in their train 
development of the Jand through which they pass. 
Are these deserts of the earth always going to 
remain “ deserts idle”? Is man going to obliterate 
them? In the days to come, will the desert rejoice 
and blossom as the rose? What will dry farming 
and what will afforestation have to say? In the 
evidence taken in Australia by the Dominions 
Royal Commission, the Commissioner for Irri- 
gation in New South Wales tells us that “the dry 
farming areas are carried out westward into what 
are regarded as arid lands every year,” and that, 
in his opinion, “we are merely on the fringe of 
dry farming ” in Australia. A book has lately been 
published entitled “ The Conquest of the Desert.” 
The writer, Dr. Macdonald, deals with the Kalahari 
Desert in South Africa, which he knows well, and 
for the conquest of the desert he lays down that 
three things are essential—population, conserva- 
tion, and afforestation. He points out in words 
which might have been embodied in Mr. Marsh’s 
book, how the desert zone has advanced through 
the reckless cutting of trees, and how it can be 
flung back again by tree barriers to the sand dunes. 
By conservation he means the system of dry 
farming so successful in the United States of 
America, which preserves the moisture in the soil 
and makes the desert produce fine crops of durum 
wheat without a drop of rain falling upon it from 
seedtime to harvest, and he addresses his book “to 
the million settlers of to-morrow upon the dry and 


“desert lands of South Africa.” - 


_ change it more and more. 
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If the settlers 
come, he holds that the agency of man, tree- 
planting, ploughing and harrowing the soil, will 
drive back and kill out the desert. The effect of 
tree-planting in arresting the sand dunes and 
reclaiming desert has been very marked in the 
Landes of Gascony. Here, I gather from Mr. 
Perkins’ report, are some 3,600 square miles of 
sandy waste, more than half of which had, as far 
back as 1882, been converted into’ forest land, 
planted mainly with maritime pines. 

What, again, will irrigation have to say to the 
deserts? Irrigation, whether from underground 
or from overground waters, has already changed 
the face of the earth, and as the years go on, as 
knowledge grows. and wisdom, must inevitably 
I read of underground 
waters in the Kalahari. 
the Libyan Desert. In the Geographical Journal 
for 1902 it is stated that at that date nearly 22,000 
square miles in the Algerian Sahara had been 
reclaimed with water from artesian wells. What 


artesian and sub-artesian water has done for 


Australia you all know. If it is not so much 
available for agricultural purposes, it has enabled 
flocks and herds to live and thrive in what would 
be otherwise arid areas. Professor Gregory, Mr. 
Gibbons Cox, and others have written on this 
subject with expert knowledge; evidence has been 
collected and published by .the Dominions Royal 
Commission, but I must leave to more learned and 


more controversial men than I am to discuss. 


whether the supplies are plutonic or meteoric, and 
how far in this matter, you are living on your 
capital. 

If we turn to irrigation ee overground waters, 
I „hesitate to take. illustrations from Australia, 
bécause my theme is the blotting out of the désert, 
and most of the Australian lands which are being 
irrigated from rivers, and made scenes of closer 
settlement, would be libelled if classed as desert. 
Mr. Elwood Mead told the Royal Commission that 
the State irrigation works in Victoria, already 
completed or in process of construction, can 
irrigate over 600 square miles, and that, if. the 
whole water supply of the State were utilised, 
more like 6,000 square miles might be irrigated. 
The Burrinjuck scheme in New South Wales will 
irrigate in ‘the first ‘instance not far short of 
500 square miles, but may eventually be made 
available for six times that area. If we turn to 
irrigation works in India, it appears from the 
second edition of Mr. Buckley’s work on the 
subject, published i in 1905, that one canal system 
alone, that of the Chenab in the Punjab, had, to 
quote his words, turned “some two million acres 
of wilderness (over 3, 000 square miles) , into sheets 
of luxuriant crops.” “i Before the construction of 
the canal,” he writes, “it was almost entirely 
waste, with an extremely small population, which 
was mostly nomad. Some portion of the country 
was wooded with jungle trees, some was covered 
with small scrub camel thorn, and large tracts 
were absolutely: bare, producing only on occasions 
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a brilliant mirage of unbounded sheets of fictitious 
The Chenab irrigation works have pto- 
vided for more than a million of human beings ; 

and, taking the whole of India, the Irrigation 
Commission of 1901-3 estimated that the amount 
of irrigated land at that date was 68,750 square 


_ miles; in other words, a considerably larger area 


than England and Wales. Sir William Willcocks 
is now reclaiming the delta of the Euphrates and 
Tigris. The area is given as nearly 19,000 square 
miles, and it is described as about two-thirds desert 
and one-third freshwater swamp. Over 4,000 square 
miles of the Gezireh Plain, between the Blue and 
the White Nile, are about to be reclaimed, mainly 
for cotton cultivation, by constructing a dam on 
the Blue Nile at Sennaar and cutting a canal 
100 miles long which, if I understand right, 
will join the’ White Nile, thirty miles south of 
Khartoum. — 

With the advance of science, with the growing 
pressure of population on the surface of the earth, 
forcing on reclamation as a necessity for life, is it 
too much to contemplate that human agency in 
the coming time will largely obliterate the deserts 
which now appear on our maps? It is for the 
young peoples of the British Empire to take a lead 
in—to quote a phrase from Lord Durham’s great 
report— the war with the wilderness,” and the 
great feat of carrying water for 350 miles -to 
Kalgoorlie, in the very heart of the wilderness, 
shows that Australians are second to none in the 
ranks of this war. 

It is a commonplace that rivers do not make 
good boundaries because they are easy to cross by 
boat or bridge. Pascal says of them that they 
are des chemins qui marchent (roads that move), 
and we have seen how these roads have been and 
are being improved by man. “ Rivers unite,” says 
Miss Semple; and again, ‘‘ Rivers may serve as 
political lines of demarcation, and therefore fix 
political frontiers, but they can never take the 
place of natural boundaries.” All the same, in old 
times at any rate, rivers were very appreciable 
dividing lines, and when you get back to something 
like barbarism, that is to say in time of war, it is 
realised how powerful a barrier is a river. Taking, 
then, rivers as in some sort natural boundaries, or 
treating them only as political boundaries, the 
point which I wish to emphasise is that they are 
becoming boundaries which, with modern scientific 
appliances, may be shifted at the will of man. In 
the days to come the diversion of rivers may 
become the diversion of à new race of despotic 
rulers with infinitely ‘greater power to carry out 
their: will or their whim than the Pharaohs 
possessed when they built the Pyramids. “You in 
Australia know how’ thorny a question is that of 
the control of the Murray and its tributaries. 
There are Waterways Conventions between Canada 
and the United’ States. Security for the head- 
waters of the Nile was, and is, a prime necessity 
for the Sudan and Egypt. The Euphrates is being 
turned from one channel into another. What 
infinite ‘possibilities ° of political and geographical 
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complications does man’s growing control over the 
flow of rivers present ! 

Thus I have given you four kinds of barriers or 
divisions set by Nature upon the face of the earth 
—mountains, forests, deserts, rivers. The first, 
the mountains, man cannot remove, but he can 
and he does go through them to save the trouble 
and difficulty of going over them. The second, the 
forests, he has largely cleared away altogether. 
The third, the deserts, he is beginning to treat like 
the forests. The fourth, the rivers, he is beginning 
to shift when it suits his purpose and to regulate 
their flow at will. 

I turn to climate, Climates are hot or cold, wet 
or dry, healthy or unhealthy. Here our old friends 
the trees have much to say. Climates beyond 
dispute become at once hotter and colder when 
trees have been cut down and the face of the earth 
has been laid bare; they become dryer or moister 
according as trees are destroyed or trees are 
planted and hold the moisture; the cutting and 
planting of timber affects either one way or the 
other the health of a district. The tilling of the 
soil modifies the climate. This has been the case, 
according to general opinion, in the North-West of 
Canada, though I have not been able to secure any 
official statistics on the subject. In winter time 
broken or ploughed land does not hold the snow 
and ice to the same extent as the unbroken surface 
of the prairie; on the other hand, it is more 
retentive at once of moisture and of the rays of the 
sun. The result is that the wheat zone has moved 
further north, and that the intervention of man 
has, at any rate for agricultural purposes, made 
the climate of the great Canadian North-West 
perceptibly more favourable than it was. In Lord 
Strathcona’s view, there was some change even 
before the settlers came in, as soon as the rails and 
telegraph lines of the Canadian Pacific Railway 
were laid. He told me that in carrying the line 
across a desert belt if was found that, within 
measurable distance of the rail and the telegraph 
line, there was a distinct increase of dew and 
moisture. I must leave it to men of science tosay 
whether this was the result of some electrical or 
other force, or whether what was observed was due 
simply to a wet cycle coinciding with the laying of 
the rails and the erection of the wires. I am told 
that it is probably a coincidence of this kind which 
accounts for the fact that in the neighbourhood of 
the Assouan dam there is at present a small annual 
rainfall, whereas in past years the locality was 
rainless. Reference has already been made to the 
effect of cultivation in the Kalahari Desert in 
increasing the storage of moisture in the soil. But 
it is when we come to the division between healthy 
and unhealthy climates that the effect of science 
upon climate is most ‘clearly seen. The great 
researches of Ross, Manson, and many other men of 
science, British and foreign alike, who have traced 
malaria and yellow fever back to the mosquito, and 
assured the prevention and gradual extirpation of 
tropical diseases, bid fair to revolutionise climatic 
control. Note, however, that in our penitent 
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desire to preserve the wild fauna of the earth 
we are also establishing preserves for mosquitos, 
tyrpanosomes, and the tsetse fly. 

Nowhere have the triumphs of medical science 
been more conspicuous than where engineers have 
performed their greatest feats. De Lesseps decided 
that Ismailia should be the headquarters of the 
Suez Canal, but the prevalence of malaria made it 
necessary to transfer the headquarters to, Port Said. 
In 1886 there were 2,300 cases of malaria at 
Ismailia; in 1900 almost exactly the same number. 
In 1901 Sir Ronald Ross was called in to advise; 
in 1906 there were no fresh cases, and malaria has 
been stamped out. De Lesseps’ attempt to con- 
struct the Panama Canal was defeated largely, if 
hot mainly, by the frightful death-rate among the 
labourers ; 50,000 lives are said to have been lost, 
the result of malaria and yellow fever. When 
the Americans took up the enterprise they started 
with sending in doctors and sanitary experts, 
and the result of splendid medical skill and sani- 
tary administration was that malaria and-yellow 
fever were practically killed out. The Panama 
Canal is a glorious creation of medical as well as 
ef engineering science, and this change of climate 
has been mainly due to reclamation of pools and 
swamps, and to cutting down bush, for even the 
virtuous trees, under some conditions, conduce to 
malaria. Man is a geographical agency, and in no 
respect more than in the effect of his handiwork 
on climate, for climate determines products, human 
and others. Science is deciding that animal pests 
shall be extirpated in the tropics, and that there 
shall be no climates which shall be barred to white 
men on the ground of danger of infection from 
tropical diseases. 

If we turn to products, it is almost superfluous 
to give illustrations of the changes wrought by 
man. As the incoming white man has in many 
places supplanted the coloured aboriginal, so the 
plants and the living creatures brought in by the 
white man have, in many cases, as you know well, 
ousted the fiora and fauna of the soil. Here is 
one well-known illustration of the immigration 
of plants. Charles Darwin, on the voyage of the 
“ Beagle,” visited the island of St. Helena in the 
year 1836. He wrote * that the number of plants 
how found on the island is 746, and that out of 
these fifty-two alone are indigenous species.” The 
immigrants, he said, had been imported mainly 
from England, but some from Australia, and, 
he continued, “the many imported species must 
have destroyed some of the native kinds, and it is 
only on the highest and steepest ridges that the 
indigenous flora is now predominant.” 

Set yourselves to write a geography of Australia 
as Australia was when first made known to Europe, 
and compare it with a geography now. Suppose 
Australia to have been fully discovered when 
Europeans first reached it; but consider the surface 
then and the surface now, and the living things 
upon the surface then and now. Will not man 
have been found to be a geographical agency ? 
How much waste land, how many fringes of desert 
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have been reclaimed? The wildernes has become 
pasture land, -and pasture land, in turn, is being 
converted into arable. The Blue Mountains, which 
barred the way to the interior, are now a health 
resort, 

Let us see what Sir Joseph ‘Banke wrote, after 
his visit to Australia, on Captain Gook’s first 
voyage in-1770. He has a chapter headed “Some 
Account of that part of New Holland now called 
New South Wales.” New Holland he thought 
“in every respect the most barren country I have 
seen ». the fertile soil bears-no kind of proportion 
to that which seems by Nature doomed to everlast- 
ing barrenness.” “In the whole length of coast 
which we sailed along there was a very unusual 
sameness to be observed in the face of the country. 
Barren it may justly be called; and in a.very high 
degree, so far, at least, as we saw.” It is true that 
he only saw the land by the sea, but it was the 
richer eastern side of Australia, the outer edge of 
New South Wales and. Queensland, What animals 
did he find in Australia? He ‘‘saw an animal as 
large as æ greyhound, of a mouse colour, and very 
swift.” “He was not only like a greyhound in size 
and running, but had a tail as long as any grey- 
hound’s, What to liken him to I could not tell.” 
Banks had a greyhound with him, which chased 
this animal. “ We observed, much to our surprise, 
that, instead of going upon all fours, this animal went 
only on two. legs, making vast bounds.” He found 
out that the natives called it kangooroo, and it was 
‘sas large as a middling lamb.” He found “this; 
immense tract of land,” which he said was con- 
siderably larger than all Europe,“ thinly inhabited, 
even to admiration, at least that part of it that we 
saw.” He noted the Indians, as he called them, 
whom he thought “a very pusillanimous people.” 
They “seemed to have no idea of trafie”; they 
had “a wooden weapon made like a short scimitar.” 
Suppose a new Sir J oseph Banks came down from. 
the planet Mars to visit Australia at this moment, 
what account would he give of it-in a geographical 
handbook for the children of Marg? He would 
modify the ‘views about barrenness if he saw the 
cornfields and flocks and herds; - if he visited 
Adelaide he would change his opinion as to scanty 
population, though not so,-perhaps, if he went to 
the back blocks. -He would record that the popu- 
lation ‘was almost entirely white, apparently akin 
to a certain race in the North Sea, from which, by 
tradition, they had come; that. their worst enemies 
could not, call them pusillanimous; that they had 
some ideas of traffic, and used other weapons than 
a wooden, scimitar ;, and he would probably give 
the first place in-animal life not to the.animal like 
a- greyhound -on two legs, but to the middling lamb, 
or perhaps to the ubiquitous rabbit. Australia is 
the. same island continent that it always was; 
there are the.same. indentations.of coast, the same 


mountains and rivers, but the face of the land is 


different. In past; years there was no town, and 
the. country. was wilderness; on the surface of. the 
wilderness many of the living things. were. diferent; 


and irom, under. the, earth -has come water. and. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


October 23, 1914, 


mineral, the existence of which was not suspected. 
A century hence it will be different again, and I 
want to see sets of maps illustrating more clearly 
than is now the case the changes which suc- - 
cessive generations of men have made and are 


. making in the face of Australia and of the whole 


earth. 
More thau half a century ago Buckle, in his 
“History of Civilisation,” wrote: ‘‘ Formerly- the 


.tichest countries were those in which Nature was 


most bountiful; now the richest countries are those 
in which man is most active. For in our age of the 
world, if Nature is parsimonious, we know how to 
compensate her deficiencies. Ifa river is difficult 
to navigate, or a country difficult to traverse, an 
engineer can correct the error and remedy the evil. 
If we have no rivers we make canals; if we have no 
natural harbours we make artificial ones.’ 
words have a double force at the present day and 
in the present surroundings, for nowhere has man 
been more active as a geographical agency than 
in Australia; and not inside Australia only, but 
also in rexard to the relations of Australia to the 
outside world. ; 

An island- continent: Australia i is still, and. always 
will be,on the maps. It always will be the same 
number of miles distant from other lands; but 
will these maps represent practical everyday 
facts? What do miles mean when it takes a 
perpetually diminishing time to cover them? Is 
it not truer to facts to measure distances, as do 
Swiss guides, in Stunden (hours)? What, once 
more, will an island continent mean if the sea is 
to be overlooked and overflown? The tendency is 
for the world to become one; and we know per- 
fectly well that, as far as distance is concerned, 
for practical purposes the geographical position 
of Australia has changed through the agency of 
scientific man. If you come to think of it, what 
geography has been more concerned with than 
anything else, directly or indirectly, is distance. 
It is the knowledge of other places not at our 
actual door that we teach in geography, how to 
got there, what to find when we get there, and 
so forth. The greatest revolution that is being 
worked in human life is the elimination of 
distance, and this elimination is going on apace. 
Tt is entering into every phase of public and. 
private life, and is changing it more and more. 
The most difficult and dangerous of all Imperial 
problems at this moment.is the colour problem, 
and this has been entirely created by human 
agency, . scientific agency, bringing the lands of the 
coloured and the white men closer together. Year 
after year, because distance is being diminished, 
coming and going. of. men and of ‘products . is 
multiplying ; _ steadily. and surely the world. is 
becoming one continent. This is what I want 
geographers | ‘to. note. and. ‘the. peoples — ‘to learn. 
Geographers have recorded what the world is 
according to Nature. I want them to note and 
teach others to nate. how under an all-wise, Provi- 
dence it is being: subdued, . replenished, recast, and 
contracted by man.. - Jed. eh 


ee 
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oP OURTRY: ON ALLOTMENTS RND 
GARDEN PLOTS.* 

The attention -of cottagers and allotment holders 
is directed to the importance of preserving, and 
if possible increasing, their stock of poultry, and 
of paying special attention to the management 
of their birds in order to stimulate increased 
production. 

There is at the present time special need to 
increase home production, and an opportunity is 
afforded to all classes of the community to con- 
tribute to such an increase. Farmers and others 
who operate on a large scale would sell most of 
their produce. Smaller occupiers should first 
Supply their own households, disposing of what- 
ever is in excess of the Bosna of their own 
families, 

- Every additional egg laid ‘and every additional 
chicken hatched helps the food supply, and the 
number. of people who might keep poultry is so 
great that if all of them made but a slight effort 
a large addition to the country’s resources would 
be secured. 

= SUGGESTIONS. 

“To Present Breeders of Poultry. 
(1) Cockerels may be sold as soon as they are 
large enough to be disposed of profitably. Old 
hens ‘and surplus cocks should also be sold. In 
this way room will be left for the more productive 
stock, and at the same time the food bill will be 
reduced. 


`. (2) All healthy pullets should ‘be retained for 
gg production, for breeding stock, or RIF sale to: 


others. 

' (8) Care should be taken not to overstock the 
ground which is available for poultry. It is-often 
the case that a dozen or a score of hens may be 
profitably maintained on a small area, say, 120 
square ft., whereas double the number ‘would in- 
volve loss. Management is important, but good 
management will not, counterbalance the effect of 
overcrowding. . | 
` (4) One or two batches of chickens should be 


hatched as fertile eggs are obtained and hens be- 


come broody, or where an incubator is available. 

Chickens hatched in autumn and early winter will 
require care and good management if they are to 
make satisfactory, progress. 


To those who do not at present breed Poultry. | 


(1) The country is capable of producing four 
times its present yield of eggs and poultry. Many 
people have found poultry-keeping profitable, and 
many people who have not hitherto kept poultry 
can now increase the food supply. by. producing 
eggs and chickens for use in the household. 

(2) Part ‘of the*-allotment ‘or garden ground 
available can be. used for: fowls without. involving 
any. very considerable expenditure, The time and 
effort. will be well rewarded. in 

(3) If knowledge of poultry keeping is limited, 
operations. should: at. first: be. sees a 
Fisheries, a eee Sa We t a 


‘should breed geese. 
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with regard. to the number of birds kept, As ex- 
perience increases the stock of poultry may be 
enlarged. . 

(4) Fowls will utilise profitably household scraps 
and surplus garden stuff. At a time like the 
present an effort, should be made to utilise all 
kinds of scraps and “ waste,” so that nothing may 
be lost that can possibly serve as food for poultry. . 

Present and prospective poultry keepers whose 
available ground is yery limited should endeayour: 
to secure more land, or, in country districts, obtain. 
permission from farmers and others to use their. 
pasture and park lands temporarily. | | 


SUITABLE CLASSES OF POULTRY. 


Occupiers of allotments and gardens should 
endeavour to keep fowls. 

- Ducks are not likely to be in great demand. for- 
some time. They are, moreòver, expensive to rear, 
and do not pay unless prices are good. 

Residents near open land such as commons’ 
Where there is plenty of 
rough grazing these birds are profitable, as they. 
forage for the greater-part of their food, and are: 
naturally grazers. Geese and turkeys are unsuit-° 
able for allotments and gardens, and it is in’ 
relation to fowls that A should be 
encouraged. oe 


AREA OF LAND REQUIRED FOR POULTRY.. 


The number of fowls to be. kept must. be deter- 
mined by the area of the ground available. If, 
the birds are suitable, are properly managed, are 
ensured plenty of exercise by the provision of: 
scratching material in which grain is fed, and are 
used for egg production and not as breeding stock,, 
as many as 400 may be kept on an acre of land. 
for a period of twelve months. To state this in, 
another way, 12 square yards of pasture land 
should be allowed for every fowl. Where it is 
ploughed or dug land, then eight square yards for. 
each bird will be enough. For permanent oce- 
pation fifty fowls per acre may be regarded as 
sufficient. 

The occupier of an allotment; if a ete 
manager of poultry, may keep 100 fowls on & 
quarter of an acre for a year, at the end of which: 
time the ground would have to be ‘vacated and 
cropped. Larger holdings may be stocked. on the. 
same basis. — 

` The garden poultry keeper who can give a space 
of, say, 16 yards by 10 yards. to the, fowls, may keep: 
twenty birds on dug ground, or even more if the 
position is changed every six months. | 

Half-a-dozen hens can be kept on. a garden plot, 


40 ft. by 6 ft.; ; provided, the soil is, dug over fre- 


quently and entirely renewed by fresh earth ‘oneé: 
every three months... Cottagers can frequently 
obtain range for their birds on adjacent land, in 
which case the renewal of the soil. is not required — 


§0 often. | se 
l _ How’ ‘TO USE; THR Grown. a 


accumulation of manure. Sanitary and hygienic 
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ċonditioris must, therefore, be maintained, other: | 


wise disease and-loss will result. Where a moderate 
number of. poultry are distributed Over "8 larger 
area, as on farms, this difficulty is not present. 


The safe plan is to run fowls over one-fourth of the 


tand at a time, fully cultivating that not occupied 
by the birds. . By such an arrangement much of 
the food for the fowls can be grown, serving the 
double purpose of keeping the soil sweet and clean 


anid reducing the cost of feeding. The manure will 


largely increase the crop if the land is s properly 
cultivated. 


Under the wonaitions described an allotment: 


should be divided into four parts, each to be used 
in succession, Upon that devoted. exclusively to 
poultry, laying hens should be kept. As chickens. 
are hatched they may be put out on the other sec- 
- ionas during the growing stages. It is important 
to use houses which can easly be removed from 
! place to place. 

-As a rule egg production would be found most 
profitable, for two reasons: (1) because the short- 
age is more likely to be felt i in regard to eggs than. 
to chickens, as the. country is more dependent 
upon imported eggs than upon imported poultry, 
and (2) because the demand for table poultry is. 
not likely to be so large as it would be under. 
normal conditions. : 

Those who are so situated as to secure a ready 


sale for table fowls, should keep a modest stock of. 


breeders on the open ground, and reserve one- 


fourth of the allotment for rearing chickens to a. 


killing age. Only eggs produced upon the allot- 
ment should be used for hatching, as supplies may 
He very difficult to obtain and prices will be cor- 
respondingly high for some time. In this case 
- as much food should be grown upon the land as 
possible, though it is improbable that grain wiil be 
unduly dear. 


however, be affected to a greater degree. The cost 


of equipment for the production of chickens on 


these lines is greater than where hens are kept for 
egg production. . 


Garden poultry keepers usually aim chiefly at 


producing eggs. In these circumstances the birds 
must be kept healthy and productive by abundant 
exercise. In smaller runs this is induced by 


burying grain in the sand or earth for the birds to 
find by scratching. Sometimes in manufacturing 


districts fine ashes are obtainable, which may be 
used to cover the soil quickly; these should be 


renewed frequently. ‘Where fowls” are. kept busily 


engaged in scratching among litter in light. airy 
houses they do: not wandér nearly to the same 
extent as if fed only from troughs. l 


. Houses: AND .RuNs. 


. On allotments and in gardens: poultry should be 
confined in wire runs: ‘The wire netting and rough 
posts can be easily and cheaply procured in most 
places. No skilled labout is ‘required to erect. the 
posts and attach the wire. The runs should’ be 
erected with a view to their removal ‘to fresh 
ground when necessary. = | 
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On allotments portable houses should always be 
employed, in order that removal may be facilitated 
whenever required. The simpler the form the 
better. One such house should be provided for 
each twerity-five birds. A useful size is 10 ft. from 
back to front by 8 ft. wide, thus allowing rather 
more than-8 square ft. of floor space for every 
bird. The house should be 7 ft. 6 ins. high in front, 
sloping to 5 ft. at the rear, and be “ open-fronted,”’ 
that is, not boarded in in front, but made of 1-in. 
mesh wire netting, this ensuring an abundant 
supply of fresh air and complete ventilation by 

constant atmospheric circulation. The perches are 
_ placed at the back, and on one side are nest boxes 
raised about a foot above the ground. No floor 
is necessary, the house resting. upon- the ground,’ 
which is littered thickly—say, to the depth of 
8 ins.—with cut chaff, under which some road 
scrapings may be placed. Care should be taken. 
to avoid the use of road 20ra pige which contain. 
`- petrol or oil. = 

- Smaller houses on the same plan may be usi if 
the scratching space is omitted, though. that is 
undesirable, since it is an integral part of the 
system. These houses should always be open- 
fronted, and allow 10 cubic ft. of air space for each 
fowl. To put it another way, there should be 
2 square ft. of floor space for each bird, and the 
height should be not less than 5 ft. to the eaves. 
Where smaller houses are in use an addition of a 
separate scratching shed may sometimes be made. - 

_ Wood is, of courge, the material of which poultry 
houses are built. A little ingenuity and labour 
would make excellent houses for the fowls even 
with very rough timber. Packing cases can often 
be purchased cheaply and answer the purpose if 
the principles laid down are observed. Even with 
new deals the cost is small if the house is built on 
the spot. In all cases the framework should be 
stout to stand the strain of removal. eae 


` HATCHING AND Raar. 


If it is intendėd.tò_ raise table, chickens every 
effort should be made to hatch early, say, from 
November onwards. In that case- an incubator is 
indispensable, and it speedily repays its cost. ‘For 
artificial rearing a brooder is requisite. | 

Eggs for hatching should always be from stook 
at liberty or in very large. runs, and not from 
yearlings.. 

It'is important that whether chickens are reared 
naturally. ‘or artificially they should be given fresh 
ground ahd be kept apart ‘from the older birds, 
or they will be: liable to disease < or fail to make 
satisfactory growth. | j 


HINTS FOR. PRACO en K 


Cleanliness is one of thè most important factors 
for’ poultry’ keeping: ` Dirt means ` ‘disease, and 
when disease sappoeri. ‘the death-raté ‘is’ s “Usually 
high. 

- Houses should be kept: seat = sweeping | down 
the walls, by removal-of all: rubbish; by-renewal of 
the material in nest boxes, and by occasional’ lime 
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washing. Disinfectants are most valuable, but do 
not remove the cause. 

The air in houses must be purified by constant 
circulation, and plenty of sunlight should reach 
every part of the house. 

The soil must be kept sweet by cultivation, or, 
in the case of small plots, by removal and renewal. 

All appliances of whatever kind must be kept 
clean. Parasites cannot live unless the conditions 
are favourable. Food troughs and water vessels 
should be regularly washed in hot water. 

The body feathers of fowls must be kept clear of 
parasites by Nature’s own method, a dust bath. 

The food should be carefully prepared, the birds 
should be fed regularly, and they should receive 
just as much as they will clear up readily. 


FLAX AS A PAYING CROP.* 

Flax, destined for fibre, has to be cultivated on 
different lines from that of flax-seed or linseed 
(as it is usually called). Should seed be required, 
flax is sown thinly, about 14 bushels per acre—by 
planting thinly the stem has a chance to branch 
out and flower. If fibre is the chief object, the 
seed is planted closer—about 2 or 24 bushels per 
imperial acre—the result being the drawing up 
of the stalks with little tendency to branch. 

The total of the last available figures shows that 
the world’s flax crop (including Russia for 1911) 
was grown on over 44 million acres, which pro- 
duced over 800,000 tons. In 1912 Russia alone 
had 3,832,056 acres under cultivation, which pro- 
duced 817,871 tons, and out of this she exported 
$45,215 tons, realising £11,432,954. To the United 
Kingdom she sent 68,500 tons, valued at £3,474,187. 

In Ireland there are nearly 1,000,000 spindles at 
work, over £7,000,000 sunk in mills, machinery, 
etc., and £5,800,000 is constantly locked up in 
manufactured goods. £3,300,000 is annually paid 
to Irish fibre workers. 

It would seem, therefore, that the agricultural 
part of the business is assured, but it is not so. 
In England and Scotland flax has almost ceased 
to be grown, and the acreage in Ireland has been 
reduced from 801,693 in 1864 to 46,921 in 1912. 
The acreage cultivated in 1913 was, however, 
increased. Within the last two or three years 
great strides have been made in our knowledge, 
and Governments are assisting colleges and others 
in studying the history and habits of flax. By 
constant attention and selection, longer straw 
which will not branch until full height will be 
secured. A steady growth produces best fibre, 
and small clean stems will produce the finest 
filaments. The root itself has no fibrous tissues. 
The fibres are surrounded by pectose, and lie in 
bundles containing varying numbers of filaments. 

The process of separating fibre from the boon 
and rind has engaged many minds. Artificial 
means and chemistry have been employed without 


* Abstract of a paper read by C. P. Ogilvie, before the 
Agricultural Section of the British Association in Australia. 
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end. Recently a new method has been tried upon 
the principle of solvency under pressure, and has 
proved highly successful. 

Interest in the flax fibre industry has entered 
into a new phase of existence, with a brighter 
horizon. Given suitable land, good seed, careful 
supervision, scientific degumming, and improved, 
scutching, there is no reason why farmers should 
not devote part of their land to flax for pro- 
duction of fibre. It should return a better result 
financially, and give greater employment than any 
other crop usually grown. 


THE SAND-DRIFT PROBLEM ON THE 
EASTERN COAST OF AUSTRALIA.* 
The scientific, as well as the commercial, im- 

portance of a full knowledge of the direction, 
volume, and velocity of the movement of sand on 
the eastern coast of this continent is sufficient 
warrant for the labour and cost expended upon it 
by the author during the last thirty years. 

There is undoubted evidence of the sinking of 
the eastern coast of Australia during recent geo- 
logical time to the extent of 200 to 300 feet, and 
the natural result was to leave a very uneven 
shore-line, with many outlying islands, deep bays, 
and rocky capes. Had there been no ocean current, 
running parallel to the general trend of the shore, 
the sand and shingle, resulting from the disin- 
tegration of the land by chemical, meteorological, 
and mechanical means would, of course, have been 
distributed by tides and waves, and would have 
formed sandy beaches in the immediate vicinity 
of their origin. The form of the beaches in the 
neighbourhood of granite, basalt, shale, or sand- 
stone, would have been readily recognisable; but 
such conditions do not exist, and the author 
endeavours to show that the resultant outlines 
could not assume the contour of the present shore- 
line, but are the natural consequence of a con- 
tinuous travel of beach material in one direction. 

The Eastern Australian current, which first 
strikes the Australian coast between Hervey Bay 
and Moreton Bay, has a velocity of from one to two 
knots, with very little seasonal variation. Some 
of the salient points on the coast tend to produce 
eddies, which have the effect of changing the out- 
line of the sandy foreshore and diverting the course 
of the rivers, but, in the main, the direction of 
gand-movement below high water must, in con- 
sequence of this current, be from north to south. 

The effect of the travelling sand impinging upon 
the islands and reefs, and its accumulation in the 
form of banner-reefs, hooks, and tongues, etc., are 
described, and the result shown on a map, which 
also traces the boundary of the old rocky coast at 
the time the last subsidence of from 200 to 300 feet 
took place, and its relation to the existing foreshore. 
The intervening space is partly or entirely filled 


* Abstract of a paper read by G. H. Halligan, F.G.S., 
Inspecting Engineer and Hydrographer, N.S.W., before the 
Geographical Section of the British Association in Sydney. 
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with Da of marine origin, ‘although covered in 
places with several feet of humus, which forms 
some of the richest land of our coastal area. 

On certain parts of the coast the sandy beaches 

take the form of the Greek letter ‘ Zeta,” the 
resemblance becoming = e as the spoon. oF the 
current decreases. 
: Phe significance of this “Zeta” curve, in ‘its 
relation to harbour engineering, has been referred 
to by the author in another paper, as also the 
necessity for differentiation between ocean and 
tidal currents as they affect sand-movement at 
river and harbour entrances. Š 

The volume of sand travelling down the coast 
has been computed from measurements made at 
the Clarence River entrance. and at Port Kembla, 


` -and the effect of varying weather conditions upon 


the movement i ig referred to. 


Some measurements of the sizes of the sand- | 


grains and their geological origin are given for the 
purpose of supplying data for comparison with 
similar areas in other parts of the world. 


ARTS AND CRAFTS. 
` England and Belgian Crafts.—It is, of course, 
too early to say anything very definite about the 
probable effect of the war upon the artistic crafts 
generally, but the London shops enable us to see 
that the influx of Belgians into this country is 
likely to have an influence on two industries at 
least. 


Belgium is a toy-making nation; and some of the 
wares sold there are sufficiently unlike ordinary 
goods to attract attention from the aesthetic point 
of view of the mere grown-up, as well as from the 


more utilitarian standpoint of the average child. 


It must not be forgotten, however, that the happy 
effect of the Bond Street window is in part due 
to the fact that it represents the Allied Forces, and 
that Russia has taken her part by supplying highly 
picturesque denizens to the new land of toys. 
More important from the point of view of Arts and 
l Crafts is the quantity of Belgian lace to be seen at 
the present time. The shòps seem to be full of it, 
and much that is on sale is not merely the coarser 
kind of bobbin and tape lace of which we always 
- gee so much, but guipures and handsome and fine 
neediépoint lace, such as point de gaze. Whilst 
France has been generally regarded as the home of 
the best lace design, and probably most visitors to 
Brussels have been disappointed in the design of 
much of the modern lace which they have seen in 
that city; there is no lack of good designs amongst 
the Belgian laces, and much of the work now being 
shown in London is undoubtedly better in design 
than some of our own lace. It is not inspiriting 
at the present time to turn from the windows in 
which the Belgian lace is to be seen to the examples 
of English work near by. The comparison is not 
quite fair as no special effort is being made to show 
English lace in London at present, and it has been 
_ proved again and again that- the efforts to improve 
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our work of recent years are meeting with & 
very good measure of success. Still, the fact thàt 
Belgian lace is as good asit is, taken in conjunction 
with the number of Belgian refugees now in this 
country, suggests that this is the time to learn from 
our neighbours what they are so well qualified to 
teach us. We are most of us rather tired by now 
of the constant references to our debt to the 
Flemish weavers of old time; but in spite of the 
changed conditions of life we might surely take 
steps to repeat so happy an experiment. No one 
wants of course to graft Flemish ideas on to dis- 
tinctively English laces, but in many parts of the 
country where they have no old lace industry, home 
art classes and the like have already introduced 
the making of copies and adaptations of foreign — 
laces, more especially pillow laces of a rather coarse 
type and various kinds of run laces. Moreover, 
Honiton, at any rate, is extraordinarily closely con- 
nected with Brussels pillow lace, and one theory of 
its origin—on the face of it the most probable—is 
that in the seventeenth century, when heavy duties 
were imposed on foreign laces, Flemish lace makers 
were induced to come over to England and to teach 
their craft to the people of Devonshire. With re- 
gard to point lace, there is less exact information, 
but the earlier English work bears unmistakable 
signs of having been influenced by French and 
Italian models. 


Colour-schemes of the Moment.—It is rather to 
be regretted that at the present moment the 
prevailing tendency in decoration is towards dark 
and sombre colours. We all know that colour has 
an effect on men’s spirits; and it is a pity, to say 
the least of it, that while the hearts of so many 
people are sad the colour of their surroundings 
should accentuate their frame of. mind. But, for 
good or ill, rather sombre colouring still holds 
sway. Black backgrounds seem to be quite as much 
in vogue as ever, and black carpets—which, oddly 
enough, look rather well in a light room or one 
with a good deal of white paint—are increasingly 
popular. Black is also making its appearance on 
white. curtains of the type which used some time 
ago to be ornamented with pinks and other light 
shades. The colours used against the black are 
not as a rule dingy, and they are very often rich, 
but there is a distinct note of sombreness about. 
them. Ib will be interesting to see, as time goes 
on, what effect practical necessity will have on 
colour-schemes. Few outsiders realise, probably, 
to how great an extent we have been relying on 
Germany for our colours, and it is quite possible 
that at no very distant.date the prevailing fashion 
in tints will be governed not by caprice of fashion, 
but by somewhat hard necessity. The results 
may, in that case, come as somewhat of a surprise 
to those people who have apparently been under 
the impression that their cry for pure coleur was 
in some way connected with primitive customs 
and vegetable dyes. While black is being used 
in so many places in which formerly it never 
appeared, it. is being steadily ousted from one 
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position in which it used to reign supreme. 
Polished steel grates are increasingly popular, and 
gas stoves are no longer uniformly black, whilst 
one no longer expects to find a black marble 
` chimney-piece in the dining-room and the library. 
It is, perhaps, partly owing to the change from 
black to bright grates (though the popularity of 
white paint has doubtless had something to do 
with it) that the colour and general appearance of 
surrounds, cheeks, etc., have changed so largely, 
These are now seldom patterned all over, though 
they are still sometimes decorated with festoons 
after the manner of the decorations of the Brothers 
Adam, and are usually in plain colours. Generally, 
though not invariably, they are rather pale and 
delicate in tone. In many of the more expensive 
mantle-pieces, slabs of delicately veined marble, 
rather tender in colour, either form the surround 
or are used as panels, and this colour-scheme, no 
less than the polished steel grate, demands that the 
tiling of the surrounds or cheeks, as the case may 
be, should be palish in tint. The finest effect, of 
course, is obtained by the use of lustre tiles. 
These are naturally expensive, but they more than 
repay their initial cost. When the surface of the 
tile is uneven the lustre catches the play of the 
firelight still more than on a fiat surface, and 
shines and glitters beautifully in the firelight. 
Another plan, by means of which the fullest 
possible value is obtained from the lustre, is to 
use, instead of the ordinary square tiles, fan- 
shaped ones grooved shellwise. This gives a still 
greater variety of surface, and, moreover, en- 
courages the glaze ta settle more thickly in some 
places than in others, which makes for variety of 
‘colour. Fireplaces certainly are more cheerful 
and more beautiful than they were some time ago, 
and the modern fireplace often does a good deal 
towards brightening what would otherwise be a 
rather cheerless room. 


Advertising and the War.—One of the many effects 
of the war appears to have been to put a stop to 
a good deal of advertising. Hoardings which are 
normally crowded with posters now present a 
queerly empty and forlorn appearance, and, except 
in a very few localities, one looks in vain for the 
usual high wooden walls covered completely with 
placards of comparatively recent date, which touch 
each other at the edges, even if they do not actually 
overlap. This state of affairs recalls an effort 
made some years ago, of which the arrangements 
on the passages, staircases and stations of some of 
the tube and underground lines were an outcome. 
At that time there was an attempt to plan, in some 
degree at least, the hanging of the posters, and to 
allow a border of plain paper to each advertisement. 
This arrangement certainly made it much easier to 
read the notices and to refrain from mixing X’s 
cornflour with Y’s extract of meat, and seasoning 
the compound with Z’s mustard; and in addition 
it gave a dignity to the London hoardings which 
they had not previously had. But, for some reason 
or other, possibly because it did not pay, it was 
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partially given up; and though traces of it are 
still to be found, all that remains to-day in 
ordinary street hoardings is a meagre attempt 
at grouping, and an unobtrusive little frieze 
employed by some firms which keeps the eye 
from wandering upwards indefinitely, and finishes 
off the wooden wall. Now that there is no 
longer any need to economise space so rigorously, 
it seems as though it would be a good opportunity 
to try once more to improve the appearance 
of the hoardings. The individual advertisements 
are, on the whole, so much better in taste than 
they used to be, that if they were properly arranged 
they would really make quite a good show. There 
are difficulties, of course: posters differ in shape 
and size, and they do not all want renewing at the 
same minute. But, on the other hand, the normal 
sizes to which paper is cut and the exigencies of 
printing keep the variations within certain well- 
defined limits and, given a fair field, a very little 
planning ought to make it possible to produce a 
good effect. Ata time when advertising is slack, 
it would surely be worth while, in the hope of 
attracting reluctant advertisers, to display those 
posters which are shown to the best possible 
advantage. At the present moment, on some 
hoardings at least, the method (?) seems to be for 
the bill-poster to come along and put up any sheet, 
large or small, just where it best suits his own 
convenience without any regard for its adequate 
display. In this way an almost empty hoarding 
will be decorated with a few bills in those places 
where it is most difficult to read them. 


OBITUARY. 


Wittiam De HERTBURN WASHINGTON. — In- 
formation has been received of the death of 
Mr. William De Hertburn Washington, of New 
York, who died on August 30th, of cérebro-spinal 
meningitis, after an illness of a few days. 

Mr. Washington was born in Hanover County, 
State of West Virginia, in 1863. He was a de- 
scendant of Charles Washington, a brother of 
George Washington. He entered the engineering 
profession at the age of sixteen, and successfully 
engaged in railroad and hydraulic construction 
work. He was a member of the American Seciety 
of Civil Engineers, American Society of Mechanical 
Engineers, Institute of Mining Engineering, 
Fellow of the National Geographical Society, etc. 
He was also President of the Hydraulic Construc- 
tion Company, which engineered and constructed 
forty very important industrial plants in the 
United States. He was appointed by Governor 
Sulzer as Consulting Engineer to the Highway 
Commission of the State of New York, and was a 
delegate to the third International Road Congress ; 
and after his return from Europe, having made 
inspections in various countries of the Continent, 
he drew up a very elaborate report to the Highway 
Commission, embodying researches, etc., conducted 
while abroad. He had recently published 4 book, 
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“ Progress and Prosperity,” in which he told the 
story of the mediums of development by the 
influence of railways and highway transportation. 
He was elected a Fellow of the Royal Society of 
Arts early in the present year. 


GENERAL NOTES. 


MEMORIAL TABLETS.—Iwo among the tablets 
recently erected by the London County Council 
have a peculiar interest for the Society of Arts. 
The one commemorating the residence of Benjamin 
Franklin at 36, Craven Street, takes the place of 
that set up by the Society in 1875 on No.7 in that 
street, the house which at the time was thought 
to be Franklin’s. The reasons for the mistake and 
the manner of its correction are set out in an 
article in the Journal of November 21st, 19138. 
Franklin became a member of the Society in 
1756, and took an active part in its proceedings. 
The other tablet is on No. 4, Adelphi Terrace, 
at one time the residence of Robert Adam and 
James Adam, the architects of the Adelphi and of 
the Society’s house. Both were members of the 
Society, as was also William Adam. Robert, the 
fourth brother, was never a member. 


THE MINERAL Ourrur oF Canapa IN 1912.— 
Since 1886 an annual record of the mineral output 
of, Canada has been published. In that year the 
total value of the production was a little over ten 
million dollars, or $2°23 per caput of population. 
These figures have risen steadily year by year, 
until in 1912 the value of production reached 
the sum of $135,048,296, or nearly $19 per caput. 
Coal, which has for many years been the most 
important product in point of value, maintained 
its position, contributing 26°6 per cent. of the 
total. Silver was next, accounting for 14°4 per 
cent. of the total. Nickel, copper, and gold followed 
in the order named, each being credited with be- 
tween 9 and 10 per cent. Clay products contributed 
7-62 per cent., and cement 6°74 per cent. Copper 
advanced from seventh place in value of production 
in 1911 to fourth position in 1912. 


Burma Rice.—Although Burma has only ten 
million acres under rice, as compared with fifty 
million acres in Bengal, it exports no less than 75 
per cent. of the total quantity of rice shipped from 
India. This is due to the fact that its population 
is small in comparison with the rice acreage, so 
that there is a large surplus of rice for export. 
Though the available area for rice has now been 
almost entirely taken up in Burma, there are still 
possibilities of increasing the output by irrigation 
and by intensive cultivation, so that there seems 
to be no reason to expect any falling-off in the 
Burmese exports in the near future. Rice is cul- 
tivated in Burma both in the Deltaic Region, with 
a rainfall of 70 to 200 inches per annum, and in 
the Central Region with the low rainfall of 25 to 
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35 inches per annum. In the second of these areas 
tice is a crop of secondary importance, except 
where irrigation is possible. Apart from manurial 
and other experiments having for their object the 
introduction of improved;methods of cultivation, 
the Department of Agriculture in Burma is carry- 
ing on experiments for the improvement of the 
rice grain. The chief objects'of these experiments 
are—(1) the elimination of red-grained and awned 
varieties of rice; (2) the production of grain which 
shall be free from awns and red skin, and shall 
be of uniform size, vitreous in appearance when 
husked, and spheroidal rather than cylindrical 
in shape; (8) the avoidance of dirt and foreign 
seed in shipments of rice. This work is being 
done at the Mandalay and Honwabi experiment 
stations, and a brief description of the methods 
followed is given in a paper read by Mr. A. C. 
McKerral at the Third International Congress of 
Tropical Agriculture held in London last summer. 


ELEPHANT DOMESTICATION IN THE BELGIAN 
Conco.—Capt. Laplume, director of the elephant 
training station at Api, gave an account of his 
work at the International Congress of Tropical 
Agriculture. The Congo Government decided, in 
1899, fo capture and to try to domesticate African 
elephants. A training station was erected at Api 
in Uele (Northern Congo), where elephants are 
particularly numerous. Capt. Laplume captured 
his first elephants in 1900. In 1903 he had caught 
fifteen of these animals. He has now thirty-four. 
As the young captives became tamer, got older and 
taller, he started training them for agricultural 
work (carrying, cart-traction, ploughing). The 
station now possesses sixteen elephants perfectly 
trained to this work. The training of the young 
elephants is not difficult. Some of the oldest 
animals are now put to regular work. 


TEFF, A VALUABLE TROPICAL AND SUB-TROPICAL 
Hay Cropv.—Attention was drawn by Mr. Joseph 
Burtt-Davy, at the Third International Congress 
of Tropical Agriculture, to the value of teff (Hra- 
grostis abyssinica), which has been introduced into 
South Africa with great success. Teff is an annual 
hay grass, particularly suitable for use as a summer 
catch-crop, and a smother-crop for weeds, owing to 
its rapid growth when weather conditions are at 
all favourable. It gives a heavy yield of hay of 
exceedingly fine quality and high nutritive value, 
more nearly resembling English meadow hay than 
any other hay grass grown in South Africa. If 
sown with the early spring rains it has been 
possible to cut three crops of hay in the season, 
giving 24 to 3 tons per acre, and to obtain autumn 
grazing from the aftermath. The introduction 
of teff grass into South Africa has raised many 
small farmers struggling for a living to positions 
of comparative comfort and independence. They 
are unanimously agreed that this introduction alone 
has repaid over and over again the whole cost 
of the Division of Botany of the Department of 
Agriculture from its inception to date. 
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NOTICES. 


COUNCIL. 


At the last meeting of the Council on 
Monday the 19th inst., Lord Blyth was elected 
a Vice-President of the Society, in place of the 
late Hon. Sir Charles W. Fremantle, K.C.B. 


CANTOR LECTURES. 


The Secretary greatly regrets that owing to 
pressure of other work, much of which is 
connected with the war, Mr. William Burton 
has been unable to supply the MS. of his 
Cantor Lectures on ‘Some Recent Develop- 
ments in the Ceramic Industry ” for publication 
im the Journal. It had been intended that 
the first lecture should have appeared in last 
week’s Journal, 

The Secretary ‘ully jeak the disappoint- 
ment which will be caused to the Fellows by 
the non-appearance of the lectures in the 
Journal according to the usual practice, and he 
` regrets that Mr. Burton should not have found 
it possible to fulfil his engagements. He feels, 
however, that under present conditions there 
is much excuse for his failure. 


THE CULTIVATION AND COLLEC- 
TION OF MEDICINAL PLANTS IN 
ENGLAND.* 


By W. A. WHatmouGH, B.Sc. 


Medicinal herbs were probably cultivated in 
this country to some extent even in Saxon 
times. A Saxon Herbarium of about the year 
1000+ mentions¥poppy, chamomile, dill, fennel, 
pennyroyal, and wormwood. At a later period, 
as wild plants became more scarce, herbs for 
medicinal purposes were grown in kitchen 
gardens attached to monastic establishments 
and the mansions of noblemen. The famous 
Chelsea Physic Garden was founded by the 


* In view of the efforts made by the Royal Society of 
Arts to encourage the growth of rhubarb (Rheum palmatum) 
and of the opium poppy in Great Britain during the years 
1763 to 1819, it is thought that this article, reprinted from 
the Journal of the Board of Agriculture for September last, 
may be of special interest to Fellows of the Society. 

+ Wootton’s ‘‘ Chronicles of Pharmacy,” Vol. I. p. 126. 
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Society of Apothecaries in 1676. Medicinal 
herbs were grown at Mitcham in a fairly large 
way in 1756*. Liquorice has been cultivated, 
near Pontefract and rhubarb at Banbury since 
the eighteenth century. For several decades 
there have been materia medica (or drug) farms 
at Mitcham, Carshalton, Hitchin, Ampthill, Long 
Melford, Steppingley, Market Deeping, and 
Wisbech. ` 

During recent years the acreage devoted to 
drug cultivation in Britain has been more and 
more restricted by competition with wild foreign 
products. English drugs and essences have still 
a reputation which enables them to command 
a market at about four times the price of the. 
Continental article, but the cutting down of 


"'eosts consequent upon severe competition in 


the wholesale drug trade has been slowly but 
surely ousting British-grown drugs from the 
market. When this article was first projected 
it was intended to be an appeal to wholesale 
druggists and drug merchants to make some 
effort to prevent the extinction of drug cultiva- 
tion in England. The advent of a European 
war has completely changed the situation. 
Growers of medicinal plants are now being 
bombarded with inquiries for supplies, especially 
of belladonna leaves and root. The recent 
history of the cultivation of belladonna illus- 
trates the situation well, although the shortage 
is not so serious in the case of other Continental 
drugs grown in England. 

About the year 1900 the supply of home-grown 
belladonna became in excess of the amount 
required for making green extract, and the price 
of the surplus leaves (after drying) was gradually 
reduced until, some five years ago, these leaves 
were selling in competition with the wild foreign 
supplies—at considerably below cost. The 
result was that cultivation was curtailed and 
became practically restricted to four drug farms 
having factories for making belladonna prepara- 
tions, and even at these farms the area grown 
was also cut down considerably. The English- 
grown herb would still have been sufficient for 
home demands except for two successive bad 
(wet) winters causing excessive loss among the 
growing plants. Of belladonna root only a little 
is dug in England, the large supplies used being 
derived from the Continent. The Balkan War 
of 1912-1913 interfered with the continuity of 


* Lysou’s “ Environs of London.” 
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belladonna exports from Croatia and Slavonia 
in South Hungary, the chief centres for foreign 
belladonna. Stocks of roots and leaves made 
shorter supplies eke out until 1914, when prices 
rose with increasing scarcity. 

Root which realised 45s. per cwt. in January 
sold for 65s. in June, partly on rumours of 
changes in the British Pharmacopeceia for issue 
in October (now postponed indefinitely). On 
the outbreak of war the price immediately rose 
to 100s. per ewt., and before the end of August 
150s. had been paid. Belladonna leaves from 
abroad sell at normal times for 45s. to 50s. per 
cwt., but they are now unobtainable at ls. 
per lb. It takes at least two years to grow 
belladonna in quantity, and, unless the war 
terminates quickly, the drug grown next year 
will sell at very high prices. 

The above remarks apply in lesser degree to 
chamomiles, dill, dandelion and valerian. The 
prices of colchicum, digitalis, fennel, henbane, 
stramonium, and “ botanical herbs ” will also be 
considerably affected. 

The limited outlet for most drugs makes over- 
loading the market a comparatively easy matter, 
and the story of alternate glut and shortage is 
met with in the history of all cultivated drugs 
‘and spices. Unremunerative prices restrict 
production, and when supply is less than the 
demand with prices ruling high, drug brokers 
_ and merchants ask why more of such paying 
produce is not grown. 

The most important drug industry—cinchona 
bark production—has witnessed quite recently 
the fruits of co-operation between producer and 
manufacturer in restricting the output within 
reasonable limits. So far, consumers appear 
to be no worse off, while all other handlers of 
bark and quinine, other than speculators, are 
in a decidedly better position. The santonine 
industry shows the effects of harmful monopoly, 
but this may react and right itself as in the case 
of the Japanese camphor monopoly. It remains 
to be seen if some arrangement cannot be made to 
ensure British drug growers at least a fair return’ 
for their efforts. The matter is one for co-opera- 
tion between growers and wholesale druggists, 
In the meantime farmers and present growers 
will be fulfilling a patriotic duty by replacing 
the deficiency of healing drugs as far as possible. 

At the British Pharmaceutical Conference in 
1912; an arrangement was made for more 
extended drug growing within the British 
~Empire.* Evidence on this point was heard 
by the Royal Commission on the Natural 
Resources, ete., of the Dominionst when manu- 
facturers of pharmaceutical preparations ex- 
pressed a preference for cultivated drugs as 
being more uniform in activity. 


* J. H. E. Evans (Year Book of Pharmacy, 1912). 

+ Royal Commission on the Natural Resources, Trade 
and Legislation of Certain Portions of His Majesty's 
Dominions, Minuts of Evidence, Part IL., 1912 (Cd. 6517). 
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Below is given information relative to the 
cultivation of such British drugs as are at 
present of most importance, with brief notes of 
others more or less affected by the war crisis. 
Farmers who can market supplies of the drugs in 
question during the next two years will almost 
certainly make large profits. The south of 
England is especially suited to drug growing, 
and is further favoured in being close to the 
principal consuming market. 

In these notes it is assumed that the soil is 
in good condition for ordinary farm crops. In 
general, care should be taken to keep down 
weeds and ensure a good tilth. In most cases 
a medium dressing of farmyard manure is 
advantageous, although not actually necessary, 
since most drug crops belong to the category of 
weeds. Thegreatest difficulty to be encountered 


" by the grower will be to obtain sufficient seeds 


or dormant plants to start growing medicinal 
herbs. 

The drying of medicinal herbs is a matter of 
great importance, and regular growers have 
proper drying plant, heated artificially, so that 
quantities of the drugs can be dried quickly 
and thoroughly in a current of warm air. 
Facilities for drying purposes are necessary to 
the grower of medicinal herbs. Glasshouses 
could readily be converted into drying sheds, 
especially if heated by pipes. Drying could be 
done in half shade in fine summer weather by 
spreading thin layers of the leaves on sheets in 
the open, or on racks or shelves in a freely 
ventilated shed, turning frequently until quite 
dry. The leaves or flowers must be kept under 
cover at night or during rain. Even colour is 
best retained by quick drying, and the brighter 
the colour the more saleable the product. Those 
who intend to market dry leaves or flowers could 
gather and dry in small portions, which are more 
manageable. Roots present less difficulty in 
washing and drying. 

AcONITE (Aconitum Napellus, L.). 

Prospects. — Relatively small quantities of 
aconite root would suffice for making aconite 
tincture, but liniment of aconite, usually 
prepared from German or Japanese wild root, 
is freely prescribed. The chief collecting centres 
for the foreign root (usually worth about 50s. 
per cwt.) are the Swiss Alps, Salzburg, North 
Tyrol and Vorarlberg. Swiss supplies (which 
have come vid Germany) may be cut off as well 
as the others. Supplies of Japanese aconite 
root are plentiful, and Spanish root is also 
coming into the market, so that the demand for 
English aconite will be restricted as formerly. 
The price of the foreign root is about 50s. per 
cwt., English being ordinarily worth 2s. per 1b. 
Japanese aconite root (usually ascribed to 
A. Fischeri, Reichb.) sells at about 35s. per cwt. 
Cultivation of aconite has not paid in recent 
years, even with cultivated root four times the 
price of wild. Leaves are of little importance. 
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Cultivation. — The official aconite (Aconitum 
Napellus, L.) grows wild in some shady places 
in the West of England and in South Wales. 
It prefers a soil slightly retentive of moisture, 
and among the drug farms the moist loam of 
Ampthill or the dark soil at Market Deeping 
proved most suited to aconite cultivation. 

Beds for growing aconite are all the better for 
being shaded. The soil should be well dug, and 
pulverised by early winter frosts. The digging 
in of rotted leaves or stable manure is advan- 
tageous. Aconite is almost invariably propa- 
gated from the smaller (daughter) roots which 
develop at the sides of old roots. The under- 
ground portions of the plants are dug up in 
autumn, after the stem has died down, and 
sorted over, the plumper roots being reserved 
for washing, splitting and drying to form the 
aconite root of commerce. 

Replanting is usually done in December or 
January, the young roots being planted about 
a foot apart each way. The young shoots 
appear above ground in February. Aconite 
can be raised from seed, but it takes two or 
three years to flower. Although the plants are 
perennial, each root lasts only one year. The 
autumn dug daughter root crowned with 
undeveloped buds is official in the British 
Pharmacopeia, but German root is derived 
from plants gathered in flower. Any farmer 
who has a moist open wood sown with aconite 
would find it grow luxuriantly and yield returns 
with little further trouble than weeding, digging 
up and drying. A great disadvantage of growing 
aconite from seed is the uncertainty as to 
correctness of the species, an important point 
as regards medicinal activity. There are some 
sixty species. 


ANISE (Pimpinella anisum, L.). 


It is stated that anise fruits are grown at 
Westington, near Chipping Norton, but the 
English climate is hardly hot enough to ripen 
the fruit properly. The price of Russian and 
Spanish fruits has almost doubled recently, but 
this temporary shortage is not considered to 
warrant further attempts at cultivation in 
England. 


BELLADONNA (Atropa Belladonna, L.). 

Prospects.—The bulk of the world’s supply 
of belladonna is derived from wild plants 
growing in quantity on waste stony places in 
Southern Europe. The industry is an important 
one in Croatia and Slavonia (South Hungary), 
some fifty exporters being engaged in buying 
the root and leaves from collectors and exporting 
the drug chiefly to Wurtemburg. One merchant 
in Slavonia, the largest exporter, sent out 
13,557 kilogrammes (29,880 lbs.) of dry bella- 
donna root in 1908. 

Continued shortage will almost certainly exist 
during the next few years. If sxeds are sown 
in October a small crop of leaves may b2 
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obtained in the followiag year if plants grow 
strongly, and high prices will probably con- 
tinue until the root is dug three or four 
years hence. Ordinarily it is difficult to obtain 
more than £10 per acre for a crop of belladonna, 
but anyone who could contract to deliver 
belladonna next year would get more than this 
for the sparse first year’s cutting. 

Cultivation.—Belladonna is grown from seed, 
and an initial difficulty will be to obtain supplies 
of fresh fruits or seeds. The plant grows wild 
in the southern counties of England, especially 
near old ruins, but it has become much rarer 
of late years. The fruits are now ripe, and those 
who know the haunts of belladonna weuld spend 
time profitably in gathering fruits for sale 
The seeds taken from the berries are washed in 
a sieve and dried. 

Belladonna grows on most soils but is partial 
to a chalky substratum. The seeds are slow 
to germinate and some autumn sowing is neces- 
sary, but sowing may also be done in spring. 
The seeds are drilled in the usual way in rows 
3 ft. apart, using 2 to 3 lbs. of seed to the acre. 
A reserve of plants is also grown in seed beds 
to fill in gaps due to dormant seeds and winter’s 
losses. The young plants are liable to injury 
by late frosts, and a top dressing of farmyard 
manure serves to preserve young shoots from 
injury during sudden and dangerous changes in 
temperature. Healthy young plants soon be- 
come re-established when transplanted, but 
require watering if the weather is dry at the 
time of transplanting. Great care must be 
taken that weeding is thoroughly done in spring, 
or the seedlings of belladonna may be choked 
by weeds. The plants may be left 18 ins. apart 
the first year, and by September the single 
stem will be 14 to 2} ft. high. A gathering of 
leaves may then be made if the plants are strong, 
“leaves ” meaning the broken-off tops of the 
plant, leaving the coarser stems on the plant. 
Any discoloured portions are also rejected. 
Women are employed for this kind of work. 
The distance apart of the plants should be 
regulated to 23 to 3 ft. before the approach of 
winter, or overcrowding will result in the second 
year, when the plants will bear one or two 
strong stems. i 

The English crop is cut with sickles in the 
second year while flowering in June, and is 
usually carted straight to the factory for extract 
making (7.e., before it has time to “ heat”). 
The leaves (tops) lose four-fifths of their weight 
on drying, this being a difficult operation, 
Growers who intend to have their crop worked 
up into extract must arrange for delivery at 
the mills on the day it is cut, because heated 
material is useless for extracting. With modern 
motor traction it should be possible to deliver 
twenty miles away in a few hours. 

The average crop of fresh herb in the second 
and third years is 5 to 6 tons per acre, A 
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second crop is obtained in September in good 
seasons. The plant is dug or ploughed up 
during autumn in the fourth year, and the root 
is collected, washed, and sliced to accelerate 
drying. If great scarcity continues it would 
probably pay to dig up root in the third year. 
Three parts of fresh root yield a little over one 
part of dry drug. The greatest loss of plants is 
in wet winters. On the lighter soils there is 
less danger from-winter loss, but the plants are 
more liable to damage from drought in summer 
on such soils. 

Manuring.—Authorities differ on the question 
of manuring. English growers do little of this 
if plants. are strong. Carr* has found that 
fertilisers tend to lower activity as judged by 
alkaloidal content. With soil suited to the 
plant the effect of artificial manures on growth 
is often small, but if the soil is not already rich 
the crop may be increased several fold by the 
use of farmyard manure or a mixture of nitrate of 
soda, basic slag and kainite. 

In experiments made by Ransom and Hender- 
sont artificial fertilisers did not materially alter 
the proportion of alkaloids in the green leaf, 
but in several cases the crop was largely increased 
in weight. Unfortunately, the results were partly 
vitiated by the death of a large proportion of 
plants in the third year, for some reason not 
definitely ascertained, though one possibility 
was over-feeding. Chevalier; states that by 
using farmyard manure the amount of alkaloids 
in dried leaves of belladonna grown at Houdan, 
France, was doubled, but this only raised the 
alkaloidal content to the standard of English 
leaf. Mitlacher,§ from results on experimental 
plots at Korneuberg, Austria, considered that 
manuring increases the yield of the crop by 
weight, but his successor | has failed to obtain 
definite results in this direction. The results 
of these researches seem to support the custom 
of belladonna growers to manure if the soil is 
poor or the plants are weak. 

Activityx—One result of the international 
inquiry set on foot in 19094 is the statement by 
Carr** that there is no marked variation in the 
amount of alkaloids in belladonna leaf and 
stem during different stages of growth from 


* F, H. Carr, International Congress of Applied Chemistry, 
1912 (Chemist and Druggist, 1912, September 14th, p. 432, 
and American Journal of Pharmacy, 1913, 11, p. 487). 

+ F. Ransom and H. J. Henderson, International Conx- 
gress of Applied Chemistry, 1912 (Chemist and Druggist, 
September 14th, p. 443). 

+ J. Chevalier (Comptes Rendus, 1910, 150, p. 344, and 
Nouveaux Remèdes, 1918, 30, p. 169). 

$ W. Mitlacher, Zeitschrift fur das Landwirtschaftliche 
Versuchswesen in Oesterreich, XVI., Part 81, p. 833. 

|| E. Senft, Zeit. fur das Landwirtschaftliche Versuchswesen 
in Oesterreich, XVII., p. 155. 

af P. MacEwan and G. P. Forrester, International Congress 
of Applied Chemistry, 1909. ‘‘Report on Variations in the 
Activity of Certain Toxic Drugs, with suggestions for an 
International Inquiry.” 

** P, H. Carr, International Congress of Applied 
Chemistry, 1912 (Chemist and Druggist, 1912, 11, p. 433). 
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June to September. The time of collection is, 
therefore, not important, and may take place 
at any period before the annual portions of the 
plant begin to fade. Carr also draws attention 
to the fact that in the case of English, French, 
Austrian, and Italian belladonna root the 
proportion of alkaloid is lower the warmer 
the climate, and that this would account for 
the high activity of the English plant. 

In the English root Carr finds that seasonal 
variation is very small. Atmospheric conditions 
appear to have a marked influence, the highest 
percentage of alkaloid being yielded in plants 
grown in sunny and dry seasons. The low 
percentage of 1905 was held to be due to heavy 
rainfall, and that of 1907 to lack of sunshine. 

Pesits.—Belladonna is not ordinarily liable to 
insect pests, but it is sometimes attacked* by a 
small beetle (Epitrix atropae, Foudras), which 
infests the leaves and spreads with extraordinary 
rapidity under conditions favourable to its 
growth. Paraffin and soap emulsion is stated 
to kill the insects. These can be combated by 
the same methods as are used for the {urnip 
flea beetle. 

CARAWAY (Carum Carvi, L.). 

Caraway fruits are derived from Carum 
Carvi, L., a biennial plant grown largely in the 
Netherlands. It has been cultivated for so 
long a period in England that it appears 
naturalised in some parts of Lincolnshire. 
Essex and Kent produce most of the English 
caraway, but exports from Holland are far in 
excess of British production. As Germany is 
the chief consuming market there is no possibility 
of a call for the extension of the acreage under 
caraway in this country. 


CHAMOMILE (Anthemis nobilis, L.). 


Prospects. — The demand for chamomile 
flowers, though slowly decreasing, is a steady 
and considerable one. Belgium is the chief 
grower, and on the outbreak of war the price 
rose from 55s. to 80s. per cwt. for fair average 
quality. By the end of August 120s. was asked 
for last year’s Belgian flowers, best quality being 
140s. per cwt. The new Belgian crop due this 
month can hardly be collected, so that a demand 
will exist for English chamomile, which is 
normally practically all used for distillation of 
oil. It will probably pay well to grow chamomile 
next year, though the labour entailed in collecting 
English-grown chamomile is more than the 
price normally obtained for the Belgian drug. 
English chamomile is worth about 3s. per lb., 
the very finest selling at still higher prices. 

Cultivation.—Chamomile prefers a dry sandy 
loam, but stiffish black loam gives the best crop 
of flowers. The usual method of propagation 
is from “sets,” each old plant in March being 
divided into ten or twelve portions, which are 
planted in rows 2} ft. apart with a distance of 


* P. E. E. Perredcs (Year Book of Pharmacy, 1910). 
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18 ins. between each plant in the row, Chamomile 
may also be grown from seed, but some plants 
will produce the less desirable single flowers. 
Weeding is done by hand. 

The flowers are picked in September, or 
earlier if the season is dry. Collection is done 
by women and children, payment being by the 
pound (up to 1l4d.). Rapid drying is necessary 
if the flowers are to retain their purity of colour, 
the flowers being laid on canvas trays in a heated 
drying closet. From 5 to 6 lbs. of fresh flowers 
yield llb. of dry flowers. Farmers would 
probably get a fairly good product if the flowers 
were picked as they came in bright weather, 
which is the best time for drying, this being done 
in the open or in well ventilated sheds in as thin 
layers as possible. The yield of dry flowers is 
about 4 cwt. per acre. They are sorted and 
graded according to colour. 


CORIANDER (Coriandrum sativum, L.). 


Coriander is grown in Lincolnshire and East 
Anglia, and the English-grown fruits have the 
reputation of possessing the finest flavour. No 
doubt cheap Morocco fruits (13s. to 14s. per ewt.) 
will be substituted for the dearer German and 
Russian spice. There is little likelihood of extra 
demand for English coriander. 

Caraway and coriander are often grown in 
conjunction, the former yielding its crop in the 
second year. The yield of coriander is about 
15 ewt. per acre. 


DANDELION (Taraxacum officinale, L.). 


Dandelion has been scarce all this year. 
Ordinarily English roots are sold in competition 
with German roots at about 40s. per cwt., but 
110s. is now being paid. Collection of next year’s 
supplies will commence shortly, and unless these 
are much greater than usual the absence of 
German competition will keep prices high. 
Farmers might collect and dry the roots, or 
arrange with a middleman for this to be done 
for them. An advantage of this course is that 
the weed is reduced. 

_ Cultivation.—About 4 lbs. of seeds per acre are 
drilled in’rows a foot apart. Hoeing is needed 
to keep the crop clean. Flower heads are picked 
off as they appear, before the winged seeds can 
be dispersed, otherwise the grower’s own land 
and that of his neighbours will be smothered 
with the weed. The roots are dug the second 
year in autumn. They may be transported 
fresh for pressing out the juice or making 
dandelion extract, or be washed, sliced and 
The yield should be 4 or 5 tons of 
fresh roots to the acre in the second year. A 
hundred parts of fresh root yield twenty-two 
parts of dry material. 

In the early part of this year fresh root was 
worth 6s. per ewt. 


FoxGLove (Digitalis purpurea, L.). 
Although the Continental supplies of digitalis 
leaves from Thuringia and the Harz Mountains 
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are stopped, there should be enough of the wild 
plant in England to satisfy home requirements 
if it can be collected. Dry wild leaves would be 
worth 35s. per cwt. and upwards. Unless these 
are gathered in considerable quantity there will 
be a shortage next year. The foxglove is 
cultivated by a few growers in this country for 
a very limited market, in order to provide a drug 
of more uniform activity from a true type of 
Digitalis purpurea. Digitalis is cultivated in 
the partial shade of orchards, but it likes a 
moderate amount of sun. Its cultivation as a 
paying proposition to a fruit grower can hardly 
be recommended. Its culture is that of a 
garden plant. Digitalis grows best in a well 
drained loose soil, rich in leaf mould. It is 
said to dislike chalk, but appears to grow well 
enough at Croydon and Darenth on calcareous 
soils. About 2lbs. of seed are required per acre, 
and in order to ensure even distribution the 
seeds should be mixed with fine sand as they are 
so small and light. -They should be thinly 
covered with soil. The seeds are uncertain in 
germination. . 

The leaves are hand-picked in the s2cond year, 
from flowering plants, the yield being about 
1 to 2 tons of fresh leaves per acre. Great care 
is necessary in collecting and drying quickly, 
and a reputation for care is necessary if the 
crop is to be sold at remunerative prices. 


DILL (Peucedanum graveolens, B. & H.). 

English dill has long had a reputation of its 
own for distillation of essential oil. It is grown 
chiefiy in East Anglia. Considerable shortage 
is already evident, following the stoppage of 
Continental supplies, the cheap Indian fruit not 
being an effective substitute. This annual is, 
easily grown and should pay well in years to 
come. 

Cultivation is similar to that of spring oats, 
10 Ibs. of seed being drilled to the acre. Careful 
attention must be given to the destruction of 
weeds. The plants require much watching as 
the time for harvesting approaches. Mowing 1s 
begun as the lower “ seeds” (fruits) begin to 
fall, the others ripening on the straw. In dry 
periods cutting is best done in early morning or 
late evening. The loose sheaves are built into 
small stacks of about twenty sheaves tied to- 
gether. In hot weather thrashing may be done 
in the field. The straw and chaff are useless. 
The crop is rather exhaustive of soil fertility. 
The yield is 5 to 7 cwt. of dill fruits per acre, 
selling in normal periods at 30s. to 40s. per cwt. 


FENNEL (Foeniculum capillaceum, Gilibert). 

The cessation of the supply of fennel of best 
repute from France, Saxony and Russia might 
tempt farmers to try to grow fennel in this 
country. Any crop produced is almost certain 
to sell well. The plant abroad is a perennial of 
short duration, but in this country it behaves 
as an annual. Fennel likes plenty of sun and 
is adapted to dry and stony situations, but 
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gives best crops on rich soil on the stiff- side. 
From 44 to 5 lbs. of seed are sown per acre. In 
the mild climate of France sowing is usually 
done in August or September, but spring sowing 
would be necessary here. The fruit is heavy 
and a crop of 15 cwt. per acre would probably 
be obtained. Cutting should be done before the 
fruits are fully ripe (see Dill). Fennel is largely 
used for cattle condiments, and Indian or 
Levant produce will probably be used for these. 
The usual price for German fennel is about 
35s. per cwt., and an English-crop should be 
grown with good profit at this price. Levant 
fennel sells at 25s. and East Indian-at 20s. 
per cwt. 


GOLDEN SEAL (Hydrastis canadensis, L.). 


Prospects.—Golden seal is an American drug. 
It was formerly so abundant in Ohio as to be 
considered a pestilent weed, but the drug 
collector and the march of civilisation denuded 
the natural growing areas, the plant not thriving 
in open spaces. The price has risen from 5s. 
per lb. in 1905 to 20s. or more at present. Such 
a high price enables cultivation to be practised 
on a commercial scale in America and in England, 
even with the great expense of artificial shading 
in order to simulate natural conditions. Cul- 
tivation of this drug might becomg a paying 
proposition to anyone who could solve the 
problem of the correct conditions of shade and 
moisture. Several times the amount of drug 
now used would be absorbed for making fluid 
extract of hydrastis and the alkaloids hydrastine 
and hydrastinine. 

Cultivation.—The native home of golden seal 
is in deep, shady nooks in American forests 
with rich, deep soil full of natural moisture but 
not waterlogged. To imitate natural soil 
conditions beds should be double dug in autumn 
and plenty of leaf mould or well-rotted peat 
manure should be dug in during autumn. 
Another like treatment with leaf mould is made 
before planting in spring. The beds may be 
arranged under artificial or natural shade. The 
Wellcome Materia Medica Farm, near Darenth, 
Kent, appears to be the only place where golden 
seal is cultivated commercially in England. 
Here plants are grown in a dell shaded by elms 
and bramble bushes and under lattice work. 
The object aimed at is to protect plants from 
the heat of-the midday sun, and from heavy 
rain and drying winds. Beds made in orchards 
and arranged so that the fruit trees shade them 
at midday would seem adapted for this purpose. 
The beds could be sunk several inches if deficient 
in natural moisture. A 2-in. drain with good 
fall 15 ins. below the surface should prevent 
waterlogging on wet soils. Mr. W. Ferrein, a 
Russian pharmacist, has grown golden seal 
successfully in the shade of apple trees near 
Moscow.* 


* J. O. Baldwin, “ Hydrastis Cultivation ” 
Journal of Pharmacy, 1913, April, p. 148). 
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Golden seal is propagated by dividing up the 
rhizomes of older plants in late spring (April or 
May). These bear prolific lines of dormant 
buds from end to end of the rhizome, and a living 
piece containing one of these will grow under 
suitable conditions. These are planted in rows 
6ins. apart with 1 ft. between the rows. The 
plant usually bears a single leaf the first year, 
and two leaves and a single flower the second 
year. Golden seal is a slow but persistent 
grower under suitable conditions, the time 
between planting and harvesting being three 
years. The plants should increase fourfold in 
two seasons by dividing up the rhizomes. A 
light mulch of leaves in autumn affords the best 
protection from frost. 

Hydrastis can be grown from fresh seed, which 
is slow to germinate, but the seedlings do well if 
they get over the first season in a strong condition. 
The seeds are sown in fine potting soil and 
covered lightly. In all transplanting operations 
the growing beds must not be trodden upon. If 
artificial shade is necessary this could be given by 
slats overhead arranged to turn on edge or flat 
on the lattice window-blind principle. 

The greatest initial difficulty will probably 
be to obtain a supply of cuttings of the living 
rhizome. 

Yield.— After initial experiments commenced 
in 1899 on a small plot at Washington, the 
United States Department of Agriculture gave 
the production as 5,120 lbs. of fresh roots per acre, 
or 1,500 Ibs. of marketable roots. In 1912 the 
Department reported that the cultivation of 
golden seal was “ successfully established.” * 


HENBANE (Hyoscyamus niger, L.). 


Prospects.—This biennial is cultivated in this 
country for extract making. There is a limited 
demand for the latter and the established drug 
farms will probably be able to meet it. The 
official henbane leaves of the British Pharma- 
copeeia are the leaves and the flowering tops of 
second-year plants of biennial henbane, but the 
dry commercial leaves imported from Germany 
and Russia are derived from the wild annual. 
Thus there should be no objection to growing 
this next year to make good any shortage, 
providing seed can be obtained which will 
germinate. There will be a demand for dry 
leaves at enhanced prices next year. 

The normal price of the Continental drug 
plant is 40s. to 45s. per cwt. English-grown 
drug is ordinarily worth 3s. to 6s. per lb. 

Cultivation.—Henbane grows in similar situa- 
tions to belladonna, and its cultivation is much 
the same. The seeds, however, are prone to lie 
dormant, and the crop is tricky and uncertain, 
sometimes dying in patches. Commercial 
henbane seed is often kiln-dried and useless for 
sowing. The annual variety is smaller and does 
not branch so freely as the biennial plant, so 


* R. H. True (Year Book of the Department of Agriculture, 
U.S.A., 1905, p. 584; 1912, p. 139). 
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that it may be sown in rows 18 ins. apart, and 
the biennial 2 to 24 ft. The leaves (flowering 
tops) are gathered when the plants are in flower 
(biennial June or July, annual August). The 
root is not used in medicine. The annual variety 
appears to be as active medicinally as the 
biennial plant, but opinions differ on this point. 
The fresh leaves lose 80 per cent. of their weight 
on drying. 
EGYPTIAN HENBANE (Datura Metel, L.). 

This plant is a valuable source of the mydriatic 
alkaloids hyoscine, hyoscyamine, and atropine. 
At present it is grown in this country at the 
Wellcome Materia Medica Farm in Kent, where 
it luxuriates. 


Opium Porry (Papaver somniferum, L.). 

Prospects.—The white variety of the opium 
poppy is still grown in several parts of the 
country, notably Lincolnshire, for the sake of 
its capsular fruits. The crop is always a pre- 
carious one, but there is a steady market for 
poppy heads. The working classes are accus- 
tomed to relieve face-ache with fomentations of 
poppy head and chamomile, and they are not 
likely to forgo these in times of pain. Belgium 
ordinarily supplies a proportion of the poppy 
heads used in this country, but not sufficient to 
cause serious shortage next year. The price paid 
for poppy heads is 12s. to 15s. per 1,000 for large 
size, and 8s. to 10s. for medium. 

Cultivation.—Poppies prefer rich, moist soil 
with plenty of sun, and the usual practice is to 
take a crop after wheat, oats, or barley. The 
land is manured and ploughed in autumn to 
ensure a fine tilth in spring. Sowing is done at 
the end of March or in April according to 
weather, allowing Ilb. of seed per asro and 
drilling in rows a foot apart. Tht whitest seeds 
are preferred. Plants which are too forward are 
liable to be cut down by late frosts, while, if 
seed is sown too late, the seedlings may become 
dwarfed if dry weather sets in before they 
become well established. A light roller is 
sufficient to ensure the seeds being covered. 

When the plants are 3 or 4 ins. high they are 
cut with a hoe into clumps about 6 to 9 ins. apart 
and are afterwards “singled” by women or 
children, leaving a solitary strong plant from 
each group. Weeding is necessary. A dressing 
of soot or fertiliser may be given if support 
appears to be needed. 

Poppy heads of pale colour are most desired, 
but a week’s rain or even a few nights’ heavy 
dew may spoil the colour of the ripening fruits. 
High winds and heavy rains are dreaded, as the 
plants become top-heavy. The capsules are 
harvested by women or children about Sep- 
tember; they are broken off and placed in 
baskets, and are transferred to sacks to be con- 
veyed to the drying floor. The yield is very 
variable. The drying floor is a boarded floor in 
a freely ventilated warehouse, and on it a thin 
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layer of capsules is turned each day by shuffling 
the feet along the floor. The capsules usually 
take a fortnight to dry. 


THORN Arrie (Datura Stramonium, L.). 


Prospects.—The thorn apple is not grown on 
a commercial scale in this country. The prin- 
cipal use of the drug is as an ingredient in burn- 
ing powders for asthma, considerable amounts 
of the wild leaves being imported from Germany 
and Hungary. The normal price of foreign 
stramonium leaves is about 40s. per cwt., but 
80s. is asked since the outbreak of war. The 
seed is also a commercial article, but demand is 
very limited. The plant is an annual and easily 
grown. The dry leaves would find a ready 
market next year. 

Cultwvation.—The seeds (10 lbs. to 15 Ibs. per 
acre) are drilled in rows two feet apart. The 
plants grow well in sunny situations. The crop 
is cut with the sickle when in flower in late 
summer. The leaves are stripped off and dried 
as quickly as possible, usually by artificial heat. 
About thirty-four parts of dry leaves are pro- 
duced from one hundred parts of fresh leaves. 
The thorny capsules are gathered from plants 
allowed to stand, when full grown but still 
slightly green. They split and shed their seed 
on drying. 

Datura Tatula, L.— A closely allied species 
with purple flowers (not white as in D. Stra- 
monium) is occasionally used in medicine in 
place of D. Stramonium. 

VALERIAN (Valeriana officinalis, L.). 

Prospects.—Valerian is common in England 
in moist situations. Most of the drug plant of 
commerce consists of rhizomes from plants 
grown in Derbyshire, * or imported from Holland, 
Germany, and France. The foreign root was 
selling in January at 30s. per cwt., English being 
worth Is. to ls. 3d. per lb., about four times- 
that price. Very little valerian is now culti- 
vated in this country and great scarcity already 
exists. Abnormal prices will be paid for some 
time to come. 

Cultivation.—In. Derbyshire cultivation is 
from wild plants collected in local woods and 
transplanted to the prepared land. Preference 
is given in collecting to daughter plants and 
young flowering plants which develop at the 
end of slender runners given off by the perennial 
rhizomes of the parent plant. Many of the 
young plants do not flower in the first year, but 
produce a luxuriant crop of leaves and give 
rhizome of good quality in the autumn. Planting 
is usually done on land treated with farmyard 
manure. Weeding requires considerable atten- 
tion, and it is advantageous to give plenty of 
liquid manure and artificial fertiliser from time 
to time. The plants require plenty of water, 
Any flowering tops are cut off, as they appear, 
to encourage the growth of the rhizome as much 
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as possible. 
are cut off with a scythe and the rhizomes 
dry up. The clinging character of the Derby- 
shire soil does not allow them to be left later. 

The rhizomes are sliced longitudinally to 
facilitate washing, which is done in a large per- 
forated wooden box 2 to 2}ft. deep, secured 
by stakes in the bed of a local stream, a rake 
being used to stir up the “ hearts.” The rhizomes 
are dried on a shed floor about 6 ft. from the 
ground. The wet material is strewn on freely 
perforated boards, below which a large coke 
stove is kept going until the drying is complete. 
About twenty-four parts of the dry product 
are obtained from one hundred parts of fresh 
rhizome. Derbyshire valerian plants are of two 
species, V. Mickanii, Syme, on limestone, and 
V. sadmbucifolia on the coal measures. The 
former yields most of the cultivated Derbyshire 
rhizome. 


OTHER MEDICINAL PLANTS. 

Experimental growing of some American 
drugs such as senega, grindelia, pokeroot, and 
lobelia, is made at Darenth. 

“ Botanical herbs ” for sale by chemists and 
medical herbalists are cultivated at Carshalton. 
They are grown in rows, which are increased in 
number according to the demand. The following 
are regularly cultivated :— 

Balm (Melissa officinalis, L.), for herb. 

Comfrey (Symphytum officinale, L.), for root. 

Feverfew . (Chrysanthemum Parthenium, L.), 
for herb. 

Greater Celandine (Chelidonium Majus, L.), 
for herb. 

Germander 
herb. 

Marshmallow (Althea officinalis, L.), for root 
and leaves. 

Mugwort (Artemisia vulgaris, L.), for root. 

Pennyroyal (Mentha Pulegium, L.), for herb. 

Rue (Ruta graveolens, L.), for herb. 

Southernwood (Artemisia abrotaneum), 
herb. ed # 

Tansy (Tanacetum vulgare, L.), for herb. 

Wormwood (Artemisia Absinthium, L.), for 
herb. 

Yarrow (Achillea Millefolium, L.), for herb. 

These herbs and roots are in steady demand, 
and although English grown are preferred Conti- 
nental supplies have to be imported to satisfy 
all needs. They are easily grown from seed, but 
propagation is commonly by division of old 
perennial plants. They succeed well from cut- 
tings. Only pennyroyal presents uncertainty as 
regards crops, this species being diminished by 
drought. Most botanical crops are worth in the 
dry state from 20s. to 30s. per ewt. Considerable 
demand will occur next year, owing to short 
supply, for buckbean leaves, centaury, coltsfoot 
leaves, feverfew, figwort, marshmallow leaves 
and root, meadowsweet, wild carrot fruits, and 
yarrow. These include some of the commonest 
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British wild plants, but in the ordinary way 
few are collected in England except by herba- 
lists, or by herb gatherers on behalf of a few 
agents for wholesale firms. 

The herb collector’s calling is a poor one at 
the best of times, but there is now every pro- 
spect of a rich harvest for some time to come. 
His outfit consists of some old sacks and a 
“ paddle ’’—a strong iron spud 10 ias. long with 
a cross foot-piece and tough 4-ft. ash handle. 
With this a hard day’s work may result in a 
hundredweight of dandelion roots being taken 
to a middleman for forwarding to the manu- 
facturer. The latter will require more henchmen 
next year, the medicinal plants dealt with below 
being now in greater request than usual, besides 
wild aconite, belladonna, henbane, and stra- 
monium. Farmers and landed proprietors might 
be asked to allow free access to their estates to 
herb-gatherer or local botanist. 

Barberry (Berberis vulgaris, L.) bark will be 
wanted next year. Ordinarily it is worth 40s. 
per cwt. in the dry state. Home supplies will 
be insufficient. 

Bittersweet (Solanum Dulcamara, L.) grows 
wild in moist, shady situations, and is common 
in hedges and thickets throughout England. 
There is only a small demand for the drug, which 
is prepared from the smooth, two or three years 
old (about łin. thick) branches collected in 
autumn after the fall of the leaves. The branches 
should be dried and cut into pieces about $ in. 
long with a chaff-cutter. 

Broom (Cytisus Scoparius, Link.). — The 
brush-like branches contain most alkaloid in 
winter, but are also gathered in June for expres- 
sion of juice. 

Buckbean (Menyanthes trifoliata, L.) leaves 
are generally collected in spring. The plant is 
a marsh herb distributed throughout Britain. 

Burdock (Arctium Lappa, L.). The.root is 
still used. 

Centaury (Erythrea Centaurium, Pers.) is 
common in this country, and the dry herb will 
be required next year. 

Coltsfoot (Tussilago Farfara, L.). The leaves 
retain some reputation as a household remedy. 
Plenty are to be had for the trouble of collecting, 
the plant abounding on poor, stiff soils. The 
leaves are collected in June or July. The flowers 
which appear in spring are also used to a slight 
extent, as well as the root. 

Elder (Sambucus nigra, L.) flowers will be 
needed more than usual. They are plentiful, but 
require quick collection and rapid transit if they 
are to be used fresh for making elder-flower 
water. They can be preserved for future distilla- 
tion by mixing them with 10 per cent. of common 
salt. 

Figwort (Scrophularia nodosa, L.) occurs in 
moist situations throughout England. 

Hemlock (Conium maculatum, L.) is a bie anial 
growing wild on the banks of streams, along 
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edges of fields, or in neglected meadows. It is 
used chiefly for the expression of conium juice. 
It is collected in June from second-year plants. 

Horehound (Marrubium vulgare, L.) grows wild 
in this country; butis not common. It might pay 
to cultivate next year, as it is in steady demand. 

Male fern (Aspidium Filix-Mas, Sw.) is ons 
of our commonest indigenous ferns, growing 
luxuriantly in moist, sheltered situations. 
Germany (Harz and Thuringia) supplied all the 
male fern rhizome or extract used in this 
country, and any rhizome collected in this 
country will meet a ready demand. 

Meadow saffron (Colchicum autumnale, L.) is 
abundant in moist meadows in some parts of 
England and will be much wanted. The corms 
(or underground ‘‘ bulbs ’’) should be dug up in 
July after the leaves have faded, but they are 
found with difficulty, and are hence usually 
collected later when in flower. 

Meadowsweet (Spiræa Ulmaria, L.). More 
than usual of this herb will need to be gathered. 

Mullein (Verbascum Thapsus, L.). This bi- 
ennial plant occurs fairly frequently on road- 
sides and waste places in Britain. There will be 
a good inquiry for dry leaves. 

Red poppy petals (Papaver Rhoeas, L.) find a 
steady if limited market. Farmers can arrange 
to deliver fresh petals to manufacturers. Children 
can gather the petals, placing them in a linen bag 
suspended round the neck, leaving both hands 
for work, and with a little education are a 
positive help in preventing the spread of this 
cornfield weed. P 

Rose petals will be keenly in demand this year 
on Continental supplies being cut off. They 
usually realise 3s. to 4s. per lb. when dry, but 
will be more valuable this year. Any dark-red 
rose petals are suitable, and some organisation 
for collection and drying could be arranged in 
the rose-propagating centres of Oxford and Essex. 

Sweet flag (Acorus Calamus, L.) can be found 
in quantity along the edges of streams and lakes. 
The dried rhizome will be readily saleable. 

Yarrow (Achillea Millefolium, L.) is one of 
the commonest British plants, and the dry 
flowering tops are utilised. 

This by no means exhausts the list of British 
medicinal herbs. Others, such as squirting 
cucumber and Lactuca virosa, are cultivated in 
a small way, while bryony root and buckthorn 
berries are among the wild products in very 
limited demand. 

Notxr.—In the ordinary way a few pounds of 
dried herb are only disposed of with difficulty, 
buyers requiring hundredweights or none. Next 
year, however, is likely to be the exception, and 
such quantities as can be got will be saleable. 
In any case it is best to get into touch with a 
buyer before commencing to grow or collect 
medicinal herbs. The drug grower who has 
special facilities for dealing with these should 
be approached in the first instance. 
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DESERTS (DEFINITION, CAUSES AND 
SOILS).* s 

The term “ desert,” according to modern usage, 
means a country which is unoccupied in con- 
sequence of having an arid climate. Various 
exact limits of the conditions that established 
deserts have been proposed. Thus Sir John Murray 
adopted the desert limit as a ten-inch rainfall, and 
William Macdonald (1911, “ Dry Farming,” p. 91) 
that of twenty inches as the limit of the arid 
region. Goodchild, on the other hand, rejected 
numerical limits as arbitrary and impracticable, 
and proposed a more elastic definition based upon 
a general deficiency of moisture. Walther has 
pointed out that deserts cannot be precisely defined 
on biological, morphological, or climatic grounds. 

The factors that control the development of 
desert are not only climatic, The geological struc- 
ture of the district has an important influence. 
The presence of rocks which are very permeable 
owing to porosity or jointing, and which crumble 
into coarse grains, contributes to desert conditions. 
Geographical situation is also important, for a 
plateau which has a free drainage to adjacent 
lowlands is more easily converted into desert than 
an area with no easy escape for its subterranean 
water. 

The climatic influence depends not only upon 
the total amount of rainfall but upon its distribu- 
tion through the year. Thus a country where the 
rainfall is in the late summer and autumn may be 
economically desert, whereas the same rainfall at 
a more suitable season would render the country 
fertile. The Transvaal, for example, is hampered 
by its only certain rains falling between November 
and March. Temperature and the complex group 
of factors which determine the rate of evaporation 
also have an important influence. 

Hence the development of desert is not deter- 
mined by any rigid minimum of rainfall, but by 
the balance between the many conditions which 
govern the utilisation of the rain. 

Deserts are most easily produced and least 
curable where the rainfall is low, the temperature 
is high, the wind is strong, and the country con- 
sists of a plateau where there is an easy drainage 
to the adjacent lowlands. On a high plateau the 
elevation, by lowering the temperature and cooling 
the air uplifted on to it, tends to secure rain, 
though if it easily drains to the lowlands the main 
value of the rain may be on them. 

Proximity to the sea is quite consistent with a . 
desert development, for if the sea-water be colder 
than the land, the capacity of the air for moisture 
is increased as it blows ashore, and a sea-wind may 
therefore act as a drying and not as a moisture- 
carrying agent. 

Desert and non-desert conditions have frequently 
alternated in the same district. Thus in the 
British area there is evidence that desert conditions 


* Abstract of a paper read by Professor J. W. Gregory, 
F.R.S., before the Geological Section of the British Associa- 
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prevailed during the times of the Torridon Sand- 
stone, the Old Red Sandstone, the Permian, the 
Trias, and there is evidence of an arid climate 
in Ireland during part of the lower Kainozoic. It 
has been suggested that the existing deserts are 
now increasing, but the evidence (recently sum- 
marised in the ‘‘ Geographical Journal,” vol. xliii. 
1914, pp. 148-172, 293-518) indicates that there 
has been no general expansion of the desert areas, 
which are, however, in some places shifting their 
positions in consequence of local climatic changes. 

Deserts are not absolutely incurable, and, owing 
to a better knowledge of how to use their slight 
and irregular rainfall, many once-desert areas are 
now in profitable occupation. When suitably 
` watered, deserts may be extremely prolific; for 
their soils are often rich in immediately available 
plant-foods which have accumulated during the 
long period of rest. The desert soils are often 
very deep and their crops are nourished from an 
unusually thick layer. The desert soils especially 
accumulate salts of potash and lime, which would 
be leached out of them with a heavier rainfall. 


Australian soils have as a rule less than the 
usually accepted minimum of phosphoric acid 
required for cultivability. Thus, according to the 
analyses collected by Professor Cherry, English 
soils have 0:098 per cent. of phosphoric acid, 
American ordinary soils 0-116, and American clay 
soils 0°207; yet the heavier soils of Victoria have 
only 0:06 and the light soils of the mallee 
only 0:047. 

Professor Cherry’s results are confirmed by a 
varied series of 267 soil analyses from Germany, 
Holland, Spain, Hungary, Jersey, Sweden, Russia, 
Java, Sumatra, India, Sandwich Isles, the Congo, 
the Cameroons, Senegambia, German East Africa, 
South Africa, and Madagascar. The number 
includes 22 British and 57 from various outlying 
parts of the United States of America. In these 
267 analyses the average of phosphoric acid is 0°157 
per cent. 

Most soils contain more phosphoric acid in the 
soil than in the subsoil—an advantage which 
Australian soils do not share, A series of 220 
analyses, collected for me by my assistant, Mr. P. 
Brough, which show the composition of various 
soils and their subsoils, give an average of 0'158 of 
phosphoric acid in the soil and 0:135 in the sub- 
soil; and, excluding a couple of subsoils in which 
the result is so high that there must be an inclusion 
‘ of some phosphatic fragment, the ratio of phos- 
phoric acid in soil to subsoil is 16 to 18. In some 
cases the soil may owe its excess of phosphoric 
acid to manure; but the excess is often shown in 
‘cases in which the land has not been manured. 

This series of analyses confirms the generally 
accepted fact that Australian soils are exceptionally 
low in phosphate and that outside Australia the 
soil is usually more phosphatic than the subsoil. 

The only explanation of these two abnormal 
features of Australian soils that appears at all 
satisfactory is that proposed by Professor Cherry ; 
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according to his interpretation, the phosphatic 
accumulation in the soil is due to the action of 
mammals, and owing to the poverty of Australia 
in mammalian life no such phosphatic enrichment 
of the soil has taken place. Soils, therefore, in 
Australia, which appear to be incurably barren, 
may, owing to their other excellent qualities, 
prove of high value if their poverty in phosphoric 
acid be remedied by manure. 


THE ARTISTIC INDUSTRIES OF 
KASHMIR. 

The city of Srinagar is the centre of the famous 
artistic industries of Kashmir, especially shawl- 
weaving, embroidery, metalwork, and wood-carving. 
The most flourishing industry up to the present 
has been the manufacture and export to Europe of 
silk goods from locally reeled silk; but the large 
State silk factory, which had cost nearly £125,000 
to erect, and which gave employment to about 
4,000 people, was destroyed by fire in July, 1913. 
Sericulture has been carried on by annually im- 
porting seeds from Europe and distributing them 
among the villagers, who bred silkworms and sold 
the cocoons to the State at a fixed rate. Kashmir 
has been famous for its shawls from the remotest 
antiquity, and until about forty years ago the shawl 
trade gave employment to over 60,000 people, whose 
products brought into the country over £200,000 
per annum. During the last few years, however, 
this industry has seriously declined, owing to 
change of fashions. 

France was formerly the best market for Kashmir 
shawls, and the set-back to the Kashmir shawl 
industry may be dated from the calamities that 
visited France during the Franco-Prussian War. 
Many of the best shawl weavers have left Kashmir 
and settled elsewhere, while others have taken to 
carpet-making or embroidery. The shawls now 
made in Kashmir are said to be inferior in quality, 
according to the American Consul on special com- 
mercial service in India. The wool of which 
Kashmir shawls is made, known locally as “‘ pashm,”’ 
is really a fine kind of hair obtained from the down 
or under-fieece of a handsome species of goat that 
thrives on the hills and in the valleys of Kashmir 
and Tibet. The shawl designs are various, but 
French patterns and new colours, such as magenta, 
are beginning to prevail over genuine Indian designs 
and colours, and the articles ars rather cheap and 
showy instead of being real works of art as 
heretofore. 

The process of shawl manufacture is briefly as 
follows: The pashm is cleaned and treated with 
rice paste, spun into yarn by spinning-wheels, and 
then dyed, lac being used as a mordant. In the 
flourishing days of the industry about sixty-four 
different tints could be given. The yarn is then 
adjusted for the warp and for the weft, the former 
being double and the latter single. The warp is 
then fixed in the loom, the coloured yarn being 
wound round small sticks, which may be about 
fifteen hundred in number in richly embroidered 
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shawls. The weaver himself has no idea of what 
he has to produce, but manipulates the sticks 
according to the dictation of a pattern-maker. 
Kashmir also enjoys considerable reputation for 
embroidery, and beautiful examples of this art are 
exported and purchased by tourists each year. The 
talent of the embroiderers of Kashmir has been 
turned chiefly into the production of numerous 
articles embroidered on drill, linen, and silk or 
wool. They are very effective and cheap, and are 
in great demand. About 3,000 people are now 
engaged in this business. 

There is a great deal of chain-stitch embroidery 
of woollen felt rugs from Tibet in coloured floral 
designs. A considerable quantity of imported 
German yarn is used in connection with the 
Kashmir embroidery industry, which is also being 
aided by the American sewing-machines, Another 
interesting industry of Kashmir is the manufacture 
of papier-maché, originally introduced from Persia, 
Under the influence of French shawl agents, papier- 
maché boxes were formerly used for containing the 
shawls exported to France, the boxes being separ- 
ately sold at high prices. The articles usually 
made now are picture-frames, glove, handkerchief, 
and stamp boxes, trays, vases, and similar articles. 
The papier-maché is made from paper softened and 
laid layer upon layer within a mould, by repeated 
slow drying and adding. After the ccrrect shape 
is obtained it is wrapped around with cloth and 
covered with glue. The surface is next smoothed 
and the ground colour is applied. This colour 
may be gold, cochineal, ultramarine, white lead, 
verdigris, etc. When the surface is dry the pattern 
is painted in water-colours, and when thoroughly 
set the whole is varnished with copal dissolved in 
turpentine. The brushes are made of the hair of 
the shawl-wool goat, and the pencils from the hairs 
in the fur of the cat. 

Other artistic industries in Kashmir, such as 
woodwork, enamelling on brass, copper, and silver 
by fusing over them various mineral substances, 
and other kinds of metalwork are showing a tend- 
ency to become less artistic in execution. Those 
engaged in silver-work are using imported alloysin 
place of silver. It is said that they all possess 
electroplating apparatus, which they use largely on 
white metal. With regard to openings for other 
industries, it has been authoritatively stated that 
there would be good openings for factories for 
woollen cloths, for husking rice by machinery, for 
grinding oilseeds, for sawing timber, and for flour 
or other mills. The country is full of willows 
suitable for producing wickerwork of high standard, 
cricket bats, and rackets. With the introduction 
of tanning under modern methods, the hides and 
skins now exported might be made into shoes, 
saddlery, and various other leather goods at local 
factories. Instead of being exported for dyeing, 
silk might be coloured with the excellent vegetable 
dyes of Kashmir, which have already been utilised 
for shawls with signal success, 
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elements, as well as mutton fat, are available for a 
soap industry. Perfumery also could be manu- 
factured from roses and other fragrant flowers, and 
tooth-powder could be prepared from the abundant 
orris-root. Moreover, match factories should be 
remunerative in a country of, pines, which could 
also produce turpentine. A good deal of china 
clay or kaolin is available for pottery manufacture. 
There is a wild olive found nearly all the way on 
the route into Kashmir from which oil might be 
profitably extracted. The numerous medicinal 
plants of Kashmir could be cultivated, and excel- 
lent opportunities exist for the manufacture of 
pharmaceutical products. Apiculture should be 
a profitable business, as the honey of Kashmir has 
a specially fine flavour. The manufacture of paper 
from wood-pulp, the cultivation of sugar beets, 
cheese-making and casein manufacture, and the 
preserving of fruits and making of jam under 
modern methods, ought to be profitable. A tech- 
nical school is soon to be established in Kashmir, 
and it is hoped that the artistic and intelligent 
people of the State will then be trained in modern 
methods to use the economic resources of their 
country for the production of manufactured 
articles. 


EXPORT OF CANDLES FROM ITALY. 

Notwithstanding that the manufacture of 
stearine, paraffin and composite candles has been 
in a flourishing condition for many years past, 
Italian manufacturers have not hitherto been able 
to compete with those of other countries in the 
export of this article. This has been owing to the 
import duty of 15 lire per quintal (about 6s. 3d. 
per cwt.) which was levied on paraffin prior to 
1907, when a drawback of 8 lire (3s. 4d. per cwt.) 
was allowed to the exporters, based upon the per- 
centage of paraffin which entered into the com- 
position of these candles. This concession on the 
part of the Italian Custom-house did not improve 
matters, and it was not until after considerable 
agitation on the part of the manufacturers, that 
the whole of the duty paid on the paraffin is now 
remitted when these candles are exported. 
* Since 1909 the quantity of candles exported from 
Italy has increased by leaps and bounds, as will 
be seen from the following table :— 

TOTAL WEIGHTS. 


Year. | Quintals. English Tons. 
1908 | 444 43 
1909 881 86 
1910 1 , 3638 135 
1911 6,814 670 
1912 12 , 252 1,205 
1913 : 22,190 2,184 


These candles are chiefly exported to Turkey, 
and to most of the Mediterranean ports on the 
coast of Africa, as well as to Morocco, the Persian 
Gulf, Argentina, Paraguay, Chili and Peru. About 
four-fifths of the quantity exported, which tends to 
increase, is shipped at Venice, and the bulk of the 
remainder from Genoa. 

The shipment of candles from Venice, which 
includes those to other Italian ports on the Adriatic, 
is estimated at between 30,000 and 35,000 quintals 
annually at the present time. 


EMPIRE NOTES. 7 

The Pacific Islands.—The acquisition of the 
German islands in the Pacific, which is one of the 
immediate results of the present war, will greatly 
increase the responsibilities and opportunities of 
Australia and New Zealand. Australia now rules 
over Papua (the British portion of the island of 
New Guinea), the D’Entrecasteaux and Louisada 
groups, Norfolk Island, and Lord Howe Island. If 
the recent Australian conquests, which include all 
the German possessions in the Pacific, with the 
exception of Samoa, be added, the flag of the 
Commonwealth will float over 185,715 square miles 
of territory and 875,000 people, outside the 
Australian continent and Tasmania. New Zealand, 
at present, governs a considerable number of island 
dependencies in the Pacific. These include, in 
addition to the uninhabited Auckland Islands 200 
miles south of Stewart Island, the Chathams, Cook 
Islands, Manahiki Islands, the Kermadec group, 
and several uninhabited islets, the total population 
of which is about 13,000, with an area of 1,000 
square miles. Adding the recently acquired two 
German islands of the Samoan group, the external 
possessions of New Zealand will cover an area of 
2,000 square miles and will include a population of 
48,000. The acquisition of the Samoan group will, 
therefore, prove a valuable addition to that 
Dominion. A number of island groups in the 
Pacific are still directly under the Colonial Office. 
The most important of these are the Fiji, Tonga, 
Solomon, and Gilbert and Ellice Islands. There 
are several others, and Great Britain has a half- 
interest in the Hebrides, which, by arrangement 
with France, may ultimately come fully under 
British rule. There is little doubt that all these 
British possessions will eventually be transferred to 
the jurisdiction of the Australian and New Zealand 
Governments, as soon as they are able and willing 
to assume the responsibility involved. With an 
area of 23,000 square miles and a population of 
over 360,000, principally contributed by the Fiji 
and Solomon Islands, which constitute 22,235 
square miles of the total area, these scattered 
Pacific possessions will form a considerable and 
valuable province, both for defence and trade. In 
Fiji, there are over 40,000 Indian immigrants, who 
have been imported as plantation labourers, the 
dealing with whom-would constitute a problem of 
some interest to the Australian and New Zealand 
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Governments. But there is no doubt that in Fiji, 
as in Papua and the Cook Islands, Australasian 
statesmen will be able to deal with the questions 
which may arise, in the interests of the native 
populations and of the new Pacific province. 


ke The War Policy in Australia.—Happily the 
change of Government in Australia will not involve 
any alteration in the naval and military policy 
of that country, which throughout has been 
of the most patriotic character. Senator the 
Hon. F. G. Pearce, Minister of Defence in the new 
Commonwealth Ministry, who took a prominent 
part in the introduction of the defence systems of 
Australia in the former Labour Government, in a 
recent address in Adelaide, described the growth 
of the compulsory service scheme, which had 
advanced until now they had 85,000 cadets through- 
out Australia, who were well equipped, trained and 
organised, and 50,000 men in the citizen forces, 
with arms, equipment, and everything up to date. 
The methods of mobilisation, which, up to a few 
years ago, were inadequate, had been so improved 
that now they had seen the troops mobilised 
rapidly, every man knowing where he had to go, 
and the officers knowing exactly where the equip- 
ment was to be found. In these days the field 
artillery played an important part in war. In 
1910, the field artillery in Australia had been 
armed with 12 or 15-pounders, drawn by antiquated 
cab or lorry horses. What did they see to-day? 
There were in Australia at the present time, 24 
instead of 16 batteries of field artillery, armed with 
18-pounder guns—the latest in the world—and 
provided with trained horses, which knew the 
work as well as the men. Sir Ian Hamilton had 
said of their field artillery: ‘‘I would not be afraid 
to take them into action against European troops 
to-morrow.” The Labour Party, the Senator 
affirmed, had also been responsible for the establish- 
ment of the Railway War Council, a body which 
had been formed to enable the chief railway men 
in the Commonwealth to co-operate with the 
military authorities, with the object of providing 
for all contingencies in the transport of troops. 
Kruppism, he contended, had been a powerful 
factor in all European politics, and the Australian 
Labour Party had decided at once that nothing 
like that should be allowed to exist in Australia. 
They had established their own defence factories, 
and were now enabled to equip their forces in 
record time, and with better uniforms and saddlery 
than ever before, and at less cost. He also referred 
to the naval question, which, he said, was of the 
greatest importance to Australia, and which 
necessitated the formation of an Australian Navy. 
The attitude of Australia, as well as of the other 
Dominions, on the question of Imperial defence, 
is an assurance of the solidarity of the Empire, 
the value of which in the present crisis cannot be 
overestimated. 


Extension of the Grand Trunk Pacifie Railway.— 
Were it not for the absorption of the public 
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mind in the events of the war, a great deal 
more attention would be given to the fact that 
by the completion of the Grand Trunk Pacific 
Railway’s extension scheme, a second trans- 
continental railway, linking the Atlantic and the 
Pacific, is now actually open, and that a regular 
passenger train service between Winnipeg, Manitoba 
and Prince Rupert, British Columbia, is in 
operation. It is true the arrangements for working 
the National Continental (Government) line will 
not be fully completed until next spring, but 
passengers can now be booked across the continent 
by the Grand Trunk Pacific system. The new 
route from Winnipeg, which will be taken by trains 
fitted with up-to-date dining-car, sleeping-car, and 
day-coach accommodation, the absence of curves, 
the easy gradients, and the wonderful scenery 
through the Rocky Mountains, will doubtless 
prove an attraction to tourists and travellers. The 
completion of this railway will also strengthen the 
military efficiency of Canada, and will be a great 
advantage to the farmers, landowners, and settlers 
along the route. The same may, of course, be said 
of the Canadian Northern extension, the completion 
of which will provide three great railways across 
the continent. Referring to Prince Rupert, the 
Pacific terminus of the Grand Trunk Pacific, Sir 
James Grant, in an article in the Standard of 
Empire, says that, as a port, it is unsurpassed in 
the Pacific, and certain, in the near future, to be a 
prosperous distributing point of supplies for vast 
attractive sections of country north and west. Sir 
Richard McBride is of opinion that this new region 
of British Columbia, owing to large lumber areas, 
agricultural and mineral sections, fisheries, and 
prospective fruit-growing ranches equal to those 
of California, cannot fail to become most attrac- 
tive for settlement and the establishment of 
industries. 


Oversea Openings for British Cement and Motors. 
—According to a pamphlet just issued by the 
Commercial Intelligence Department of the Board 
of Trade, in connection with the war on German 
trade, the Commonwealth imported £144,564 worth 
of Portland cement from Germany in 1912 (55:2 
per cent. of the total import), against £69,599 
worth from the United Kingdom (only 26°5 per 
cent. of- the total), The importance of these 
figures is accentuated by the fact that while the 
imports from Germany were three times as great 
in 1912 as they were in 1910, the value of the 
imports from the United Kingdom declined during 
that period by nearly £10,000. It is stated that 
the unsatisfactory position of the United Kingdom 
has been largely, if not entirely, due to the lower 
freights paid by the Continental manufacturers, 
which more than equalised the tariff preference, 
amounting to 5s. per ton, enjoyed by British 
makers. Although the high freights now pre- 
vailing are likely to stimulate the production of 
local cement, there should ‘be sufficient demand 
for good brands to make it worth while for British 
manufacturers to seek a development of their 
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Australian trade, The same may be said of the 
market in India, where the imports of German 
cement, amounting in value to £44,164 in 1912-13, 
had increased by four times on the amount of the 
previous year, while the imports of Austrian 
cement had increased 50 per cent. during the 
same time. The value of the cement exported by 
Germany and Austria annually to the principal 
oversea countries of the Empire has amounted 
during recent years to nearly £250,000. But 
British trade competition is not only with 
Germany and Austria. The United States of 
America are also keen competitors, especially in 
many classes of machinery and in motor vehicles. 
Attention has recently been called to the openings 
in Western Canada for motor-cars, and to the fact 
that most of these are now obtained from America, 
because, among other reasons, of the difficulty of 
securing spare parts in the case of breakdowns. 
It is suggested that if a number of British makers 
were to pool their representation in Canada, and 
to undertake to supply the trade systematically, so 
ag to meet the demands of purchasers, a much 
larger business might be done than is possible 
under the present conditions. 


The Empire Meat Supply.—While efforts are 
being made to increase the wheat yield of the 
next year or so, to meet the increased demands for 
breadstuffs occasioned by the war, it is well that 
similar efforts should be made to augment the 
supply of meat. It is interesting, therefore, to 
know that the Commonwealth Government are 
taking steps to increase their export trade in meat 
by establishing great freezing works at Port Darwin 
in the Northern Territory and by running a railway 
through the country, so that stock may be taken 
promptly to the coastal ports, They are also 
striving to get suitable settlers to take up areas for 
cultivation and for dairy farming in the territory, 
for which purpose the Minister for External Affairs 
has recently sent a party of men from Melbourne 
to be engaged in railway survey, road construction, 
and other work. Arrangements have also been 
made for carrying out a system of boring experi- 
ments, so as to prepare the way for settlement. 
But, for immediate purposes, the establishment of 
the proposed freezing works at Port Darwin is of 
special importance, as it may lead to an early and 
very large increase in the export of meat. These 
works will be erected, under agreement with the 
Federal Government, by Messrs. Vesey Brothers, 
large shareholders in the Union Cold Storage 
Company of the United Kingdom, who have 
undertaken to spend a minimum of £100,000 for 
the purpose, provided that the promised railway 
facilities be afforded by the Government. Since 
July, 1913, the State of New South Wales has 
exported 1,604,426 carcases of mutton and 140,153 
quarters and pieces of beef from the port of Sydney, 
Nearly the whole of this mutton came to Great . 
Britain and has been distributed here, and a large 
proportion of the beef was also exported to England. 
At the present time about a million carcases of 
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Australasian mutton and lamb and 200,000 quarters 
and pieces of beef are on their way to these shores. 


British Pumping-plant for India.—A most 
promising field for British pumping-plant is being 
opened out very successfully in the Bombay Presi- 
dency. In the last three years, forty-three of these 
plants have been installed by ryots or agriculturists, 
who borrowed money for the purpose, in reliance 
on the word of European officials as to the profits 
that would follow the adoption of this system. The 
main cause, however, which led the peasantry to 
give up their primitive methods and to adopt this 
novel mode of irrigation was the ever-rising price 
It appears that a very 
effective boring machine has been introduced, 
which enables trial holes to be made at a minimum 
cost, in order to ascertain where a pump would tap 
the underground supplies of water. The Times of 
India (Bombay) says that centrifugal pumps, oil 
engines, motors and steam ploughs are gradually 
taking their place in Indian agriculture, and cer- 
tainly have come to stay. As it is of paramonnt 
importance to the movement that machines should 
be looked after by men who are capable of keeping 
them in thoroughly good working order, the Agri- 
cultural Engineer of the Bombay Presidency has 
proposed that a training school be established in 
the college grounds, Poona, in which prospective 
power-plant owners could be taught how to handle 
these engines, pumps, and other agricultural 
machinery. 


CORRESPONDENCE. 


AUSTRALIA AND THE NEW 
HEBRIDES. 

In a note on page 750 of the Journal for 
July 10th, under the above heading, it is stated 
that “An Anglo-French Agreement, ratified in 
October, 1906, providéd that the islands... 
should be jointly administered by a Condominium, 
consisting of British and French officers, with a 
neutral (Spanish) president.” You will, I am sure, 
pardon me for remarking that this is calculated to 
mislead, assuming that any of the readers of the 
Journal take an interest in a part of the world so 
remote, and comparatively unknown, as the New 
Hebrides. The general administration of the 
‘Group is not presided over by a neutral ; it is vested 
in a “Condominium” consisting of a British and 
a French Resident with their respective personnel ; 
but the administration of justice, so far as certain 
matters affecting the natives, and questions con- 
nected with titles to land (litiges immobiliers), are 


- concerned, is entrusted to a tribunal styled the 


Joint Court, or Tribunal Mixte, composed of two 
judges, one British and one French, with a neutral 
(Spanish) president. M. Kina, 

H.B.M. Resident Commissioner for the New Heb-ides. 


British Residency, 
Vila, New Hebrides. 
September 8th, 1914. 
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NOTES ON BOOKS. 


Economics FOR COMMERCIAL SrupEntTs. By 
Albert Crew. London: Jordan & Sons, Lid. 
3s. 6d. net. ` 
Though economics can hardly yet be said to have 

become a popular subject, it has lost not a little 
of the disfavour which was its lot in the days when 
it was known as the dismal science. A good deal 
of this change of view might doubtless be traced to 
the influence of the London School of Economics 
and the excellent work which has been carried out 
in Clare Market. At all events, whatever the 
cause, it cannot be doubted that there is a gradual 
increase in the number of students who turn to 
this subject: for instance, at the Society’s Ex- 
aminations the number of candidates entering for 
economics, though still by no means large, has 
doubled within the last nine years. 

There are now, of course, a good many bodies 
which now hold examinations in economics, and 
consequently recent years have seen the publication 
of a good many text-books to meet the requirements 
of the candidates. Some of these are good, some 
bad; Mr. Crew’s book, we do not doubt, will be 
rated among the former. He was himself a 
lecturer in economics at the West Ham Municipal 
Technical Institute, and he has also frequently 
acted as an examiner, and he has been assisted in 
writing this book by Mr. J. Swain and Mr. C. E. 
Hutchins Spencer, who are both lecturers in eco- 
nomics. The text is very clear, and appears to be 
well adapted for examination purposes; concise 
and lucid expositions are given of the main prin- 
ciples of economic theories, and questions taken 
from papers set by recognised examining bodies 
are appended to each chapter. 


BruGEs: A RECORD AND AN ImprRESsION. By 
Mary Stratton. Illustrated by Charles Wade. 
London: B. T. Batsford, Ltd. 5s. net. 

In a country where at every turn one is apt to 
be transported to the atmosphere of the Middle 
Ages, Bruges is generally admitted to have retained 
more of its medieval characteristics than any other 
town. It has for many centuries been the first 
favourite of the wandering painter and of the art- 
loving tourist; its main features, its belfry, its 
Hotel de Ville, the Chapel of the Saint Sang, and 
the chdsse in which the precious relic is guarded, 
have made it dear to every one who values the 
picturesque, the beautiful, or historic charm. 
After the senseless devastations wrought by the 
Germans through so large a part of Belgium, 
Bruges will become more precious, because rarer, 
than ever—if, as is to be devoutly hoped, she 
finally escapes the destruction that has fallen on 
so many of her sister cities. 

Mrs. Mary Stratton is a devout admirer of 
Bruges, and she writes with all the zeal of the 
enthusiast. Being well read in the history of 
her subject, she is able to give, in the first 
chapter, a good, if short, sketch of the town’s 
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career. The second chapter p~~ 
discusses the belfry, the public | 
buildings and markets; the 
third, the streets and quays; 
the fourth, the Béguinage, the 
Hôpital St. Jean, and the 
ancient almshouses. Chap- 
ter V.is the work of Mr. Arthur 
Stratton, F.R.I.B.A., and is 
very much more technical in 
character than the rest of the 
book: it gives a somewhat 
minute analysis of the main 
characteristic features of the 
architecture of Bruges. The 
final chapter is devoted to a 
more general description of the 
churches. 

It is no reflection on the 
authors of the book to say that 
at least half its charm lies in 
the illustrations. There are 
nearly a hundred of these— 
head-pieces, tail-pieces, full- 
page and half-page. They are 
very charming, and give an 
excellent idea of the old-world 
town, as will be seen from 
the specimen which, by the 
courtesy of the publishers, is 
reproduced here. 


CONDUC- 
IONIZATION 


THE ELECTRICAL 
TIVITY AND 
CONSTANTS OF ORGANIC 
Compounps. By Heyward 
Scudder, B.A., B.S., M.D, 

- London: Constable & Co. 
12s. net. 


This volume is a_ biblio- 
graphy of the periodical litera- 
ture on the subject from 1889 
to 1910. It also includes all 
important work before the 
former date; it gives numeri- 
cal data for the ionization 
constants at all temperatures 
at which they have been 
measured, and some numerical 
data of the electrical conduc- 
tivity. The main portion of 
the book consists of four parts: (1) Tables of com- 
pounds, arranged alphabetically, with the ioniza- 
tion constants, and all bibliographical references 
given under each compound; (2) a formula index, 
occupying nearly seventy pages; (3) a list of 
authors; and (4) a subject index. 

It is obvious that the compilation of these 
indexes must have involved an immense amount of 
labour of a very exacting kind. So far as we have 
been able to test them, they are quite accurate, 
and they will no doubt be very valuable in saving 
the time of those who wish to study the periodical 
literature dealing with this important subject. 
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VIEW FROM Pont FLAMAND, LOOKING TOWARDS PONT DES BAUDETS. 


(Reproduced, by permission of the Puslishers, Messrs. B. T. Batsford, Ltd , 
trom “ Bruges,” by Mrs. Mary Stratton.) 


GENERAL NOTES. 


Tae Sin WILLIAM WHITE MEMORIAL Funp.— 
The amount subscribed to the Sir William White 
Memorial Fund has now reached a total of nearly 
£3,000, and it has been decided to devote the 
principal part of the fund to the establishment 
of a scholarship for research work in naval archi- 
tecture, particulars of which will be announced in 
due course. Any further contributions will be 
gladly received by the Secretary, Institution of 
Naval Architects, 5, Adelphi Terrace, W.C. 
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Swinty Lectures ON GEOLOGY.—A course of 
twelve lectures on “ Land Forms and Landscapes : 
their Origin and Classification,” will be delivered 
by J. D. Falconer, M.A., D.Sc., F.G.S., F.R.S.E., 
F.R.G.8., in the Lecture Theatre of the Victoria 
and Albert Museum (by permission of the Board of 
Education), on Mondays, Tuesdays, and Saturdays, 
at 3 p.m., beginning Saturday, November 14th, and, 
ending Tuesday, December 8th. The lectures will 
be illustrated by lantern-slides. 


DECLINE IN THE Swiss EMBROIDERY TRADE.— 
The embroidery trade, the most important of all 
Swiss industries centred in the Cantons of St. Gall, 
Thurgau, Graubuenden, and Appenzell, suffered a 
decline last year for the first time for a number of 
years. The Swiss Federal Department of Com- 
merce, in its annual statistics of imports and 
exports, gives the total value of embroidery exports 
during 1913 as £8,400,000, a decrease of £370,000 
as compared with the previous year. This decrease 
may be ascribed to several causes, chief among 
which are—(1) that the change in fashion has been 
most unfavourable to the whole industry; (2) the 
difference in the value of embroideries, prices 
having dropped considerably, owing to the very ex- 
tensive use of ‘‘automats,’’ which have reduced the 
cost of production; (3) the increasing competition in 
Continental countries where embroidery machines 
are being put up in large numbers; and (4) that 
certain kinds of embroideries are now being pro- 
duced in the United States, which country has 
always been, and still remains, Switzerland’s best 
customer. 


New FasHions IN Prrsi4.— During the last 
five years or so there has sprung up among the 
younger generations of Persians in the gulf ports 
and Shiraz, a demand for ready-made cotton and 
woollen vests, particularly zephyrs; ready-made 
white drill trousers, drawers, socks, thin soft white 
shirts of the style known as tennis shirts, and 
shoes (white canvas uppers and leather soles). The 
bulk of the vests are imported from Bombay, but 
are largely of Japanese manufacture. The zephyrs 
are largely worn by the working class in the gulf 
ports in the summer months, in lieu of a shirt; 
and the nomad tribes of Fars are also reported to 
be taking to the use of these garments. Indeed 
there seems to be a general disposition to a change 
of fashion, and this trade is likely, it is said, to 
develop very considerably. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, NOVEMBER 2...Farmers’ Club, Whitehall Rooms, 
Whitehall-place, S.W., 4 p.m. Mr. H. T. Eve, 
“The War and Agriculture.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. J. Tonge, ‘‘ Uses of the Hydraulic Mining 
Cartridge.” 

British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. Opening Meeting. 
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TUESDAY, NOVEMBER 3...Petroleum Technologists, Institu- 
‘tion of, at the ROYAL SOCIETY OF ARTS, John-street, 
Adelphi, W.C. 8pm. 1. Mr. J. Wells, “The 
Initial Equipment and Organisation as affecting 
the ultimate success of Oil Development Com- 
panies.” 2 Dr. F. Mollwo Perkin, “Oils from 
Peat.” 

Civil Engineers, Institution of, Great George-strect, 
S.W.,8 p.m. Inaugural Address by the President, 
Mr. B. Hall Blyth. 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr.F. N. Horne, ‘‘ Home Portraiture with 
the Miniature Westminster Arc Lamp.” 


Rontgen Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8.15 p.m. 
Presidential Address. 

Horticultural Society, Vincent-square, Westminster, 
S.W.,3 p.m. Mr. E. A. Bowles, “Some Useful 
Books for the Amateur Gardener’s Library.” 


WEDNESDAY, NOVEMBER 4...Geological Society, Burlington 
House, W., 8 p.m. 1. Mr. L. Richardson, ‘“ The 
Inferior Oolite and Contiguous Deposits of the 
Doulting -Milbourne-Port District (omerset).” 
2. Messrs. E. Talbot Paris and L. Richardson, 
‘ Some Inferior Oolite Pectens.” 

Public Analysts, Society of, at the Chemical Society, 
Burlington House, W., 8 p.m. 1. Mr. A. R. 
Tankard, ‘The addition of Foreign Substances to 
Flour, with special reference to Persulphates.’” 
2. Mr. R. T. Thomson, (a) ‘‘ Note on Bleached 
and Unbleached Flour”; (b) ‘‘ Methyl Red as an 
Indicator.” 3. Mr. H. S. Shrewsbury, ‘Two 
Rapid Methods of estimating Water in Crude 
Petroleum, Oil Fuel and similar substances.” 
4, Mr. J. S. Jamieson, ‘‘ Note on Vinegar.” 


Entomological Society, 11, Chandos-street, W., 8 p.m. 


Britannia League, 18, Bedford-square, W.C. “The 
Composition of an Army.” 


Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Mr. A. Vallance, ‘‘ The Arrangements and Fittings 
of Mediæval Churches in England.” 


THURSDAY, NOVEMBER 5..Linnean Society, 


House, W., 8 p.m. 

Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 7.30 p.m. 
Mr. P. M. Yearsley, “‘ Classification of the Deaf 
Child for Education Purposes.” 

Chemical Society, Burlington House, W., 8.30 p.m. 
I. Messrs. H. R. Le Sueur and J. C. Withers, ‘‘ The - 
mechanism of the action of fused alkalis. Part I. 
—The action of fused potassium hydroxide on di- 
hydroxystearic acid and dihydroxybehenic acid.” 
2. Mr. G. F. Morrell, ‘ Studies in the succinic acid 
series. Part II —Anilides and anilic acids, and 
the effect of stearic hindrance on the formation of 

« the amides.” 3. Messrs. H. Bradbury and C. Weiz- 
mann, ‘‘Some homologues of alizarine.” 4. Mr. 
D. H. Peacock, “The rotatory powers, refrac- 
tivities and molecular solution volumes of cincho- 
toxine and some derivatives.” (Preliminary Note.) 
5. Mr. E. P. Frankland, ‘‘ The reaction between 
benzylamine and the dibromosuccinic acids.” 

‘ 6. Mr. E. A. Werner, “The isomeiic transforma- 
tion of ammonium methylsulphate, and of sub- 
stituted ammonium methylsulphates. The inter- 
action of amines and methylsulphates.” 

Junior Art-Workers’ Guild, 6, Queen-square, W.C., 
8p.m. Mr. J. Pennell, ‘* Lithography.” 


Burlington 


FRIDAY, NOVEMBER 6...Geologists’ Association, University 


College, W.C., 8 p.m. 
Conversazione. 


Meeting and Annual 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICE. 


ARRANGEMENTS FOR THE SESSION. 

The Opening Meeting of the One Hundred 
and Sixty-First Session will be held on 
Wednesday evening, November 18th, when an 
address will be delivered by CononeL Sir 
Tomas H. Horprcn, R.E., K.C.M.G., K.C.L.E:, 
C.B., D.Sc., Vice-President and Chairman of 
the Council. The chair will be taken at Eight 
o'clock. 

The following arrangements have been made 
for the meetings before Christmas :— 

ORDINARY MEETINGS. 
Wednesday evenings, at 8 o'clock, unless other- 

wise announced :— ° 

NOVEMBER 25.—Sır WırLiam A. TILDEN, 
D.Sc., E.R.S., F.C.S., “ The Supply of Chemicals 
to Britain and her Dependencies.” Sir 
Wirum Ramsay, K.C.B., LL.D., Sc.D., F.R.S., 
F.I.C., F.C.S., will preside. 

DECEMBER 2.— WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.S., “Britain and Germany in 
Relation to the Chemical Trade.” The Right 
Hon. Loro Movurron, LL.D., F.R.S., will 
preside. 

DECEMBER 9.—Wiutiam A. Youna, “ Domestic 
Metal Work of the Eighteenth Century.” 


DECEMBER 16.—Sıe WILLIAM DE WIVESLIE ` 


ABNEY, K.C.B., D.C.L., D.Sc., F.R.S., “ Testing 
Pigments for Permanence of Colour.” 
INDIAN SECTION. 
Thursday afternoon, at 4.80 o'clock :— 
DECEMBER 17.—Dr. F. MorLwo PERKIN, 
P.I.C., F.C.8., “ The Indian Indigo Industry.” 


Papers to be read after Christmas':— 

F. Vincent Brooks, “ British} Lithography 
in 1914.” 

Hon. JOHN COLLIER, 
Painting.” 


R.O.1.,  ‘* Portrait 


Tuomas WORTHINGTON, “The Work of the 
Commercial Intelligence Branch of the Board 
of Trade.” 

T. THoRNE BAKER, “The Industrial Uses of 
Radium.” 

Frank Barnes, M.V.O., Principal Architect 
in charge of Royal Palaces, ‘‘ The Restoration 
of Westminster Hall.” 

G. W. Hurme, “ Patent Law.” 

W. T. TuorxrtToN, “The Industrial Uses of 
Coal Gas.” - 

D. Y. Cameron, A.R.A., R.E., ‘“ Etching.” 

Roger Fry, “ Post Impressionism in Design.” 

C. H. SHERRILL, ‘'‘ Ancient Stained Glass.” 

WILLIAM POEL, “ Shakespeare’s Profession.” 

ARTHUR Wircocr, “ Designing for Textiles.” 

J. A. HunteR, “The Textile Industries of 
Germany and of Great Britain.” 

A.S. E. Ackerman, B.Sc., Assoc.M.Inst.C.E., 
“The Utilisation of Solar Energy.” 

Epwarp R. Davson, “ Colonial Sugar Develop- 
ment.” 

INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

January 21, February 18, March 18, April 15, 
May 13. 

CoLONIAL SECTION. 
Tuesday afternoons, at 4,30 o’clock :— 
February 2, March, 2, 30, May 4. 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 

R. A. Peppe, Librarian, St. Bride Foundation 
Typographical Library, “The History and 
Practice of the Art of Printing.” Four Lectures. 

LECTURE I.—NovEeMBER 23.—History 1450-1800. 
The invention of printing — Types of the early 
printers—Introduction of illustrations, woodcut 
borders and initials—The 16th Century a period 
of great expansion—New styles of type—Popular 
books—The 17th Century not favourable to the 
artistic development of the art—The pamphlet and 
the newspaper supreme—Rigorous press laws—The 
18th Century revival—Caslon type—Great printers 
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and their styles—Baskerville, Bodoni, Didot, Ibarra 
—Bewick and wood-engraving. 

LECTURE LI.—NovemBer 30.—The 19th Century. 
In 1801 no machine production—Stanhope press— 
Type faces 1801-40—Revival of old style printing 
and Caslon type—-Machine-made paper—Develop- 
ment of the printing machine— Invention of 
photography—Attempts at colour printing. 

LECTURE III.—DECEMBER 7.—The 19th and 
20th Centuries continued. Woodcuts of the Sixties 
—Invention of the half-tone—Revival of hand-press 


work for artistic production—Effect of revival on -` 


commercial work—Types and Typefounders—Re- 
cent inventions in illustration. 

LECTURE I[V.—DEcEMBER 14.—The later history 
of colour printing—Rise of chromo-lithography— 
Chromo-xylography—The three-colour process— 
Collotype—Photogravure and its combinations— 
The offset process. 

Dr. F. MorLwo Perkin, F.I.C., F.C.S., 
« Oils, their Production and Manufacture.” 
Three Lectures. 

January 18, 25, February 1. 

M. H. Barre Scorr, “House Building— 
Past and Present.” Three Lectures. 

March 15, 22, 29. 


Davip SOMMERVILLE, B.A:, M.D., M.R.C.P., 
D.P.H., “ Foodstuffs.” Four Lectures. 

April 26, May 3, 10, 17. 

FOTHERGILL LECTURES. 

Monday evenings, at 8 o’clock :— 

Próressor Vivian B. Lewes, F.I.C., F.C.S., 
4t Motor Fuel.” Three Lectures. 

February 15, 22, March 1. 


JUVENILE LECTURES. 

These Lectures will be given on Wednesday 
afternoons, January 6th and 13th, at 5 o’clock. 
The lecturer and subject will be~ announced 
later on in the Journal. 


AUTOMOBILE ENGINEERING AND 
THE WAR.* - 
By L. H. Pomeroy, WH. Ex. 


We commence this Session with our profession 
and the industry it supports labouring under 
the apprehensions arising from the existing state 
of warfare in Europe. The author is convinced 
that it is the duty of this Institution, comprising 
as it does amongst its members the vital forces 
of the British automobile industry, to give its 
undivided and deliberate attention to the present 
and future of the industry and the lasting benefits 
which will surely be within its grasp in the near 
future. We have to realise that not only can we 
capture a large part of the business previously 
conducted by our enemy, but that the successful 
negotiation of the difficult period through which 


* Read before the Institution of Automobile Engineers. 
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we must inevitably first pass will require all our 
resources, not only of wealth, but of scientific 
and engineering ability. These economical 
effects will be permanent, and in themsélves an 
important asset. ae 

The automobile industry has just passed 
through a boom period, a period in which every- 
thing has been sacrificed to output; by that is 
meant that it has been more advantageous to 
use expensive methods to produce than to be 
content with a smaller output produced with 
rigid economy. Now that the time has arrived 
in which the supply will certainly not be less 
than the demand—the author is speaking par- 
ticularly of the pleasure-car industry—every 
legitimate means must be employed to use our 
engineering equipment to produce economically. 

It is unusual in the Proceedings of this Insti- 
tution to touch upon any but scientific or 
academic matters, but in these times the con- 
nection between science and industry is so 
palpable that the author makes no apology for 
referring to it. 

Before considering the broad essentials to 
economical production, it is well to remember 
that this country has an enviable reputation for 
producing high quality goods of all kinds. It is, 
in fact, in the position of a tradesman who has 
built up a business by supplying a first-class 
article at a moderate price, and in so doing has 
created a goodwill far too valuable to be thrown 
away by the emulation of any “‘ get rich quick ”’ 
methods which are not based upon the intrinsie 
lasting qualities and general honesty of the 
article supplied. Great Britain, in spite of 
foreign claims, is a land of culture, and, because 
of this, demands a certain exclusiveness of 
product which is against quantity production 
on anything like the American scale. 

For this reason the author thinks that the 
automobile industry must be content to develop 
upon the natural lines it has followed here since 
its inception. 

Its commercial importance must be based 
upon a definite superiority of design and execu- - 
tion attained through a constant attitude of 
healthy discontentedness with things as they 


` are. It is this mental attitude which has main- 


tained certain of our industries, notably steel 
making and shipbuilding, at a level above com- 
petition, and if steadfastly followed out will 
raise the automobile industry to the same level. 

It is well: known that there are in this country 
few firms, if any, who produce a motor vehicle 
completely and entirely from raw material. 
Quite 50 per cent. of the material composing a 
motor-car is supplied wholly or partly finished 
by firms who specialise in the various lines of 
manufacture concerned. For instance, pressed 
steel frames, radiators, wheels, springs, car- 
burettors, ball bearings, tyres, magnetos, spark- 
ing plugs, bevel and worm gears, detail fittings 
such as instruments, grease cups, unions, and in 
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some cases important units such as engines, gear 
boxes, axles, etc., are among the parts bought 
in a finished condition ready for assembling. 
The real raw material of the chassis maker is 
made up of bar steel, stampings, malleable steel, 
iron, aluminium, bronze and brass castings, 
tubing, etc.- A large part of the trade in the 
above commodities has been in the hands of 
Germany and foreign trade rivals, and it is of 
interest to discuss the principles underlying the 
successful production of some of the many indi- 
vidual items which are of supreme importance 
in motor-car manufacture. After all, the basis of 
production is an ample supply of raw material 
and an ample choice of the sources of such supply. 
The elimination of Continental sources of supply 
has brought home to many of us how dependent 
we were upon them, and, further, how poorly 
some of our British suppliers compare with those 
on the Continent. The comparison is still more 
unfavourable to the British supplier when con- 
sidered in the light of quality for price. 

In saying this the author anticipates criticism 
and repudiation of his statement. so that he will 
say at once that it is possible to purchase sup- 
plies in this country with a few exceptions equal 
to anything produced in the world, but only 
from limited sources. It is this limitation to 
which he draws attention. 

An example of Continental superiority which 
stands out before all others is that of the magneto. 
The Bosch magneto stands in the position which 
it now occupies for one reason only, and that is, 
its practical perfection of workmanship. The 
birth of the high tension magneto was simul- 
taneous in Great Britain and the Continent. 
Yet practically all other makes have dropped 
out but this one. Its prestige is not due to 
miracles nor to anything which could not have 
been done here, but to the patient training of 
labour and the constant aim at perfection of 
a whole works organised on scientific lines. 
Whether or not this country has in it the 
potential ability to make a magneto equal to 
the Bosch in the time at its disposal the author 
hesitates to say. 

To come to articles directly within the compass 
of the British suppliers, the author would exem- 
plify the following : 

Light stampings of alloy and mild steel for 
parts subject to shock and alternating stress in 
which correct heat. treatment is a sine quid non. 

Heavy stampings, such as back axle casings, 
front axles, fly-wheels, crankshafts, brake drums, 
tapered steel tubes. 

Steel castings, particularly road wheels for 
commercial vehicles, back axle casings, and 
other large castings where very thin sections 
are desired. 

Pressed steel parts, such as brake drums, back 
axle casings, frames, torque members, step irons, 
etc. 

High tension steel tubes and thin plates. 
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Electrical insulating materials suitable for 
moulded forms, and departing from chassis 
requirements a little, the author would men- 
tion the demand for machine tools for special! 
purposes. 

In discussing the difficulties arising from 
obtaining parts such as those mentioned, the 
author is speaking from the point of view of a 
chassis manufacturer who is anxious to obtain 
adequate supplies. It is obvious that there will 
be an influx into the ranks of material suppliers 
during the next year or two of firms whose pre- 
vious experience has been outside the automobile 
industry, and it is to those who are unfamiliar 
with the very exacting requirements of this 
industry that many of these remarks are 
addressed. To commence with stampings: one 
of the first difficulties that arises is a financial 
one, namely, that of payment for dies; this 
often forms a heavy item of expenditure, which 
prevents the adoption of stampings, and it would 
seem a poor policy on the part of stampers to 
emphasise this charge, as they so often do. The 
charges in many cases seem very high, and it is 
apparently forgotten that once dies are made, ` 
the business is, under ordinary circumstances, 
of a permanent nature, as even a small charge 
for dies is enough to prevent a manufacturer 
changing his source of supply unless from stern 
necessity. 

Stamping or drop forging is an old industry 
in this country, but there seems to be room for 
considerable improvement in the methods of 
stamping. 

Let us take a stamping made in Belgium, 
which, so far, the author has not been able to 
obtain here. Those members who participated 
in the official visit to Belgium in the summer 
cannot fail to have been impressed with the 
scientific methods of stamping seen there, and, 
further, the unremitting care with which the 
product is checked, the elaborate research work 
which has directed the choice of the material 
used for various purposes, its heat treatment, 
and the investigation of its physical and chemical 
characteristics. The number of firms in Great 
Britain so equipped is relatively small, and 
usually confined to departments of those whose 
principal business is armament. 

The chief complaints against British stampers 
is, first, a lack of knowledge of the physical 
characteristics of the material they are stamp- 
ing; second, the tendency to dispense with 
preliminary hand forging of parts like connect- 
ing rods, and to overheat the metal to obtain 
easy working and quick production; third, a 
lack of appreciation of how closely to its desired 
shape a stamping can be made, and consequent 
non-uniformity of product; and fourth, a com- 
plete disregard, in all but a very few firms, of 
the manifest advantages of heat treatment after 


stamping in all cases, and its absolute necessity 
in many. 
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For the first the steel maker is largely to 
blame, although he so seldom uses what he 
makes that he knows very little about it, and 
his advice, such as it is, has of necessity to be of 
a vague and general nature. Unfortunately, the 
result is that stampings can be and often are of 
a treacherous nature; the author has known 
of levers snapping off like cast iron when bent 
in one direction, which would bend double in a 
direction at right angles to the first, and this 
simply because of the stamper’s ignorance of 
the material with which he was dealing. 

In trying to eliminate hand work on stamp- 
ings, it is often forgotten that in the production 
of a high-class stamping, particularly one of a 
complicated nature, the drop forging operation 
is more of a finishing process than anything else. 
Tf made in this way no internal strains are set 
up due to thick metal cooling a long time after 
the thinner portions, and the criterion of the 
temperature of stamping is not that which will 


enable the maximum reduction of size to be 


made. 

The author would lay stress on the desirability 
of stampings being made close to shape, as this 
affects jig work very largely, and it is astonish- 
ing what variation can arise in apparently iden- 
tical stampings. He has known cases in which 
a series of stampings made from the same dies 
at the same time varied from 25 to 30 lbs. in 
weight per piece. Stampings have an odd way 
of altering as successive supplies from the same 
dies are received, and it is worth while to keep 
a check on this tendency. 

Last, but far from least, in the general con- 
sideration of the desirable qualities of stampings, 
is that of correct heat treatment. In this con- 
nection British firms are deplorably behind 
those on the Continent. The virtues of heat 
treatment have been as widely published as 
any information on a technical subject could 
be. The enormous inerease of resistance to 
impact and fatigue through it must be known 
to the stamping trade if only from the demands 
of automobile manufacturers, and even now 
very little is done. The stamper will say he can 
heat treat if you require; he will not say that he 
will whether you ask for it or not. On the 
Continent the British stamper is spoken of with 
contempt for his conservative attitude on this 
point alone, and it is a charge which can be 
refuted, by reference to only & very few leading 
firms. But it must bè done scientifically and 
systematically. The stamper must join hands 
- with the metallurgical chemist, install the proper 
plant and appliances for heat treating, and try 
to regard each stamping as possessing an indi- 
viduality of its own that can be coaxed into a 
financial asset. 

In emphasising the value of heat treatment 
of stampings the author is stating that which 
everyone recognises, but, unfortunately, few 
carry out. The work done in research labora- 
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tories for years past on this important matter 
seems almost entirely neglected by those whose 
business it is to make use of the information 
collected and published in the technical press 
and the proceedings of our scientific institutions. 
A point much neglected by designers and 
stampers is the importance of avoiding sharp 
corners and fillets. Give a man a piece of steel 
to break in two and he will immediately make 
@ sharp notch in it as the most important pre- 
liminary. But this same man will lightly make 
a drawing of an important detail with ṣẹ in. 
radius fillets at highly stressed points and not 
realise the trouble he is laying up for himself. 
When trouble does arise and the parts are 
returned to the stamper, he falls back on the 
drawing as an excuse for it. Yet, if these draw- 
ings were sent to a Continental firm the work 
would be refused if the design were not altered 
in the respects complained of. The reason is 
that the foreign firms catering for the motor 
trade have a much more intimate knowledge 
of its requirements than the average British 
one, whose supplying capacity covers a far 
larger range of industries. This is not a matter 
for complaint, because it is only recently that 
the British automobile industry has warranted 
stamping manufacturers catering for the motor 
trade exclusively. 

The point is that the opportunity is now 
arising for a furtherance of this policy. British 
manufacturers do not trade abroad for the sake 
of doing so. In busy times the possibility of 
being able to watch a supplier at the expense 
of a few hours’ railway journey is worth a great 
deal. The firms who are prepared to make a 
bold step in the direction indicated will inevit- 
ably capture much trade that now goes abroad. 

It must not be forgotten that the price of the 
article supplied has an important effect upon 
obtaining orders. It is notorious that some firms 
on the Continent can supply parts at half the 
price of English makers. The reply of the 
latter to this criticism is ‘“‘cheap labour.” 
Personally, the author doubts its correctness. 
If the American car were produced in Germany 
the same reply would be made. The author 
has always found a sort of conservation of 
labour cost existing in organised labour, 7.e., that 
the productive capacity of the average man is 
so much below the maximum that his output 
varies in direct proportion to the wages paid, 
provided always that the system of remunera- 
tion is capable of producing this result. All the 
cheap labour the author has seen on the Conti- 
nent has been lazy labour, and the cheapness 
effect is thus cancelled out. 

The point of first importance is output per 
man in any works, and if the necessary tech- 
nical equipment can be added to works of 
high specific production, the author is convinced 
that Continental prices can be easily approached. 
The assimilation of this doctrine is one of the 
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duties of every British workman whose future 
is linked indissolubly with that of the manu- 
facturer. The means whereby specific output 
or output per man can be increased are outside 
the scope of this paper. It will be sufficient to 
say that they lie at our hands amongst others 
in the shape of improved factory organisation, 
conditions of labour, the education of the work- 
man in his imperial responsibilities, and, above 
all, the securing of his implicit faith and trust 
in the class by whom he is employed. 

These remarks are not intended to apply to 
the stamping trade only. They apply all round, 
but as stampings form a specialised industry of 
so wide an application in automobile engineer- 
ing they can as conveniently be made at this 
point as at any other. 

So far the author has dealt with dauna of 
an ordinary nature, such as gear wheels, levers, 
axles, ete., but there is a field which has been 
much less exploited than this and which is 
equally important, namely, heavy stampings, 
such as fly-wheels, large hubs, back axle casings, 
and the like. In many cases these are now 
made as castings, and are, as such, perfectly 
satisfactory from the designer’s point of view. 
But there are other points of view than that of 
the designer. The present epoch is that of the 
automatic machine tool, and for its successful 
use consistency of material is a sine qud non. 
Until the makers of castings approach this ideal 
to a greater degree than they do at present, the 
qualities of stampings in respect of easy 
machining and consistency of texture make 
them an easy first for popularity amongst works 
managers, whose susceptibility to irritation when 
an_expensive forming tool or special tap is 
fractured through an occasional hard casting is 
well known. The large quantities which allow of 
the successful application of automatic machines 
are those which justify the expenditure on dies. 
The fact remains, however, that if all castings 
could be relied upon for uniformity of softness 
they would hold the field, first because of the 
fact that they can be made in intricate forms, 
secondly that the amount of material to be 
removed for a given object is usually less. For 
instance, a hub made as a stamping will weigh 
twice as much as a corresponding casting, and 
the difference in weight has to be removed by 
machining. It does not seem impossible to one 
who is not an expert in stamping problems to 
hope that by a suitable series of dies much 
thinner sections of metal could be stamped than 
are at present produced. 

This leads to the consideration of pressings as 
distinguished from stampings. The field for 
pressings is enormous. The difficulty from the 
designing aspect is that of obtaining metal 
thicker where required than in the body of the 
pressing. There is, without doubt, some very 
fine pressed steel work done in this country to a 
degree of accuracy that reduces machining work 
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in the case of such parts as brake drums to a 
mere reamering operation, The main object of 
the designer in supplanting castings by stampings 
and pressings for such heavy parts as those 
mentioned above is that of weight reduction. 
But until thicknesses can be obtained com- 
mercially in the order of $in. for such a part as 
a back axle casing, the casting will take a great 
deal of beating, as, in general, it gives very 
little trouble indeed owing to the low stresses 
obtained through the inevitable thickness 
imposed by casting considerations. 

If, however, a stamping can be produced of 
the same weight as a casting, there will be a 
decided leaning in its favour, if not outruled by 
cost, on the ground of ease of machining. 

When the field for the supply of malleable iron 
and steel castings is surveyed we again become 
painfully aware of our deficiencies. The modern 
steel casting is an electric furnace product, and 
these furnaces were first exploited on the 
Continent owing to the abundance of cheap 
electricity, and the solution of the metallurgical 
problems involved. It is to-day a matter of 
difficulty to obtain steel castings suitable for 
automobile work in this country, regardless 
altogether of price. In particular, steel road 
wheels are practically unobtainable. The pro- 
duction of a cast wheel in any metal is a matter 
of difficulty owing to the contraction stresses 
induced by unequal cooling, and the difficulty 
is probably greater in casting soft steel than in 
any other metal. Yet these difficulties have 
been met and completely overcome abroad with 
consequent loss of business to this country and 
its paralysis in this respect at the moment. 

The same remarks apply to back axle castings, 
brake drums, etc. 

The author can remember no occasion when dis- 
cussing steel castings, on which hard things were 
not said of them. Such firms as make successful 
steel castings are mainly engaged on very heavy 
work. It is probably again due to the fact that 
the automobile has been beneath the notice of 
our leading works until a year or two ago that 
more progress has not been made. There is a 
big healthy market for good steel castings that 
shall be sound, soft and easily machined, the 
last two qualities not being identical. 

In this respect the author has known of great 
difficulty arising with steel castings in reamering 
and screwing operations. With certain castings 


‘it has been quite impossible to carry out these 


operations owing to the softness of the metal. 
Malleable iron, on the other hand, is well suited 
for the above processes. = 
Again, we are up against the bugbear of 
minimum thickness. The author has tried to 
get castings of exhaust manifolds $ in. in thick- 
ness and failed. He then put the thickness up 
to $ in., and got sound castings ; but, unfor- 
tunately, upon sawing them up he found the 
thickness to vary from 3, in. to $ in; mostly 
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the latter. The importance of the subject is 
more far-reaching than is at first imagined, and 
the expenditure of a lot of time and money on 
the production of very thin castings, say down 
to 3, in. thick, would be well rewarded. 

-The external finish of steel castings is also 
another weak spot. This may not sound impor- 
tant, but it is one of the points that, other 
things being equal, decide the destination of 
contracts. Malleable iron certainly scores in 
this respect. When dealing with steel and 
malleable castings from the same pattern, the 
two metals are quite easily identified. The chief 
complaints in regard to malleable castings are 
occasional hard batches and perpetual delay 
in delivery. It is necessary to be a prophet 
to deal with malleable iron successfully. Its 
physical characteristics are, however, very good. 
“There seems no reason why it should not be a 
good material for road wheels and compete with 
steel castings all round. 

In considering the possibilities of trade 
expansion due to the elimination of foreign 
competition, cylinder castings, ball-bearings and 
electrical apparatus come to mind. The first 
two are already in a healthy state, and the 
equals of anything turned out anywhere, but 
electrical, apparatus, insulating material, high 
tension cable and sparking plugs, to say nothing 
of the magneto, are all open to criticism. 

The author has passed a high tension current 
through a piece of red fibre alleged insulating 
material 18 ins. long; he has cut the insulating 
material off the outside of high-tension cable 
with more ease than a garden hose could be cut ; 
he has experimented with countless brands of 
sparking plugs that pre-ignited in less than 
three minutes in an engine running at 2,000 
revolutions per minute, and in his opinion the 
state of affairs is bad in which such materials 
can be offered for sale, much less used. The 
British manufaeturer of these articles can gain 
infinitely by delivering the real goods, and now 
is the time for him to get going. It is idle to 


talk of foreign competition when that com- ` 


petition is allowed to become a monopoly. 

One other point before we leave the discussion 
of supplies of raw and semi-finished material. 
Why do not the firms responsible for the produc- 
tion of such material, which on the average is 
50 per cerit. of the whole material required in 
the production of a motor-car, place the, repre- - 
sentation of: their. goods in the:hands of men | 
who'know ? Itis thé auther’s lot to interview 
many commercial travellers, and he finds. that, 
though there are many’ who understand the 
fundamental principles underlying the applica- 
tion of their various goods, the vast majority 
are hopelessly ignorant of anything outside the 
information in -their firm’s catalogue, and are 
often barely familiar with that. It is of no 
interest to learn that Messrs. So-and-So are 
adopting this or that for next year as a stahdard. 
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If a man is selling a sparking plug or a material 
for making valves, is it unreasonable to expect 
that he shall know everything that is known 
about his speciality ? On the other hand, the 
man who does know, who can meet criticism 
and realise the strength of an objection, can and 
does get the business. Life is too short to give 
attention to anyone who cannot show that he 
knows his job. 

Again, is it unreasonable to expect that these 
firms shall keep their customers in touch with 
the tendencies to change which are continually 
going on in a progressive industry ? There are 
some who do, and find it conducive to business. 
In dealing thus with supplies and suppliers, the 
author feels that he may be stating the case too 
drastically, but in the next year or two there 
will probably be many firms entering the ranks 
of suppliers, and it, is to these that he would 
emphasise the nature of automobile manufac- 
turers’ requirements. 

In the foregoing, the necessity of research 
and experimental work in the production of 
finished and semi-finished materials has been 
referred to. But this necessity is universal. In 
a highly complex product, as is the automobile, 
there is not a single part which is not susceptible 
of almost infinite improvement if the necessary 
time could be devoted to research and experi- 
ment. From radiator to back axle there are a 
mass of partially worked-out problems which 
have only recently reached the no-trouble stage. 
But beyond this is a rich harvest for those who 
are prepared to reap it. 

For anything like a systematic series of 
experiments on the automobile, its efficiency 
and effectiveness, we have to turn to Germany 
and Professor Reidler. Such scientific work as 
has been done here on engines has only been 
done by men of undisputed authority in the 
world of physical science, but out of touch 
with the industry, working on obsolete “engines 
and obtaining results of about as much practical 
use as the Technical College tests of its steam 
engine. We want information not for its use in 
teaching students to measure accurately, though 
that is of first importance, but for the suggestion 
of improvements and for indicating departures 
in design that shall place the British industry 
at the head of the world’s automobile producers. 
Now, how can this be obtained with the material 
at our command ? We'have scientific men, used 
to accurate reasoning and deduction, we have 
practical men who’ know, at any rate, their 
troubles, but have neither the time, the facilities, 
nor the mental equipment for involved research. 
We have in: some of our technical colleges 
apparatus for making.such researches as. may 
be required, and, further, the necessary labour, 
in the shape of students to carry on these 
researches, in the vast, detailed, and often 
disappointing work they entail. Unfortunately 
many of our colleges have not, to our shame, 
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the financial resources to enable them to possess 
the necessary plant and apparatus required for 
our purpose; but that is a detail which, if the 
automobile industry wills, can be immediately 
overcome by funds already in its possession. 

The author would suggest that a committee 
be formed, consisting of scientific experts and 
practical men, to consider the question of con- 
ducting researches for manufacturers free of 
charge, so far as these researches are of general 
interest and benefit. 

The subject-matter is infinite, the expenditure 
required relatively small. A very small per- 
centage of the petrol tax would save its cost 
quickly, even at the risk of seriously diminishing 
the amount collected by the Chancellor of the 
Exchequer. The field for investigation is 
indicated by the fact that the overall efficiency 
of a motor-car on top gear from fly-wheel to 
road is about 65 to 70 per cent. It is our 
business to get some of this loss back, and it 
can be done. By pursuing the development of 
the high-speed engine and the reduction of 
chassis weight simultaneously, such an improve- 
ment can be attained in car design, initiated by 
this country, as to stabilise our industry and 
make it unassailable. 

The author would emphasise the necessity for 
carrying out such research work upon the lines 
indicated by industrial necessities rather than 
those of scientific interest only. To illustrate his 
meaning, he would take the case of the hemi- 
spherical combustion chamber as opposed to the 
orthodox type. The question as to whether or 
not the first has advantages with respect to 
power and efficiency has often been debated at 
our meetings; a not unfair summary of the 
conclusions arrived at is that the theoretical 
shape has no practical advantage in the increase 
of either the power or the efficiency of a given 
size of engine. But the overwhelming advantage 
of the theoretical shape in the reduction of heat 
loss to cooling water, and the consequent 
reduction of radiator capacity, has not, to the 
author’s knowledge, been discussed or investi- 
gated. Here is an immodiate fruitful ground for 
experiment. 

If to it bə added a series of experiments 
co-relating the heat discharge of a radiator with 
the velocity of cooling water through the tubes 
and the air velocity past them, we should have 
data for fixing radiator sizes which would be of 
great commercial value. From experiments 
made by the author he is satisfied that a radiator 
of about one-third the size of that now ordinarily 
fitted would be capable of properly cooling the 
engine. But before this can be done with safety, 
it is necessary to have experimental data 
covering all likely conditions of use. An 
ordinary honeycomb radiator for, say, a three- 
litre engine, costs roughly £10. If the radiator 
surface could be halved the price would fall at 
least 25 per cent. On an output of 1,000 chassis 
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per year this is a saving of £2,500. Yet no.one 
seems to have the resources and enterprise to 
try to make that saving. The author thinks 
that this sufficiently illustrates his point that 
research should be directed towards the saving 
of money. It will still be none the less scientific, 
and call for the exercise of just as much, if not 
more, executive capacity. 

Still dealing with matters relating to the 
engine, the carburettor comes to mind. The 
claims of carburettor makers are monotonous in 
their uniformity of suggested perfection. Yet 
how many of such makers are there who are 
really working out the detail development of an 
apparatus which is still capable of great improve- 
ment ? The author feels sure that well-directed 
research into the effect of varying shapes of 
induction pipes, of the application of heat at 
the right spots and of true vaporisation would 
result in the establishment of fundamental data 
to which carburettor makers could add their 
various mechanical devices at their own sweet. 
will. 

The bearing pressures and speeds of ordinary 
engineering practice are already exceeded in 
many petrol engines, but there is every indication 
that still further reduction in size is possible, 
due to the rapidly rotating ‘and reciprocating 
nature of the load in automobile engines, A 
single-cylinder engine driven by a belt at high 
speeds, in which there were incorporated powers 
to reduee bearing surfaces and apply various 
lubricating systems, would be capable of quickly 
giving much information. The question of 
explosion pressure need not be considered if the 
inertia forces were made to exceed the explosion 
pressure. 

Turning to the chassis, our opportunities 
increase. The author is informed on good 
authority that the Mercedes Grand Prix racer 
this year used a 14-tooth bevel pinion in the 
rear axle drive. If this can be done in the 
back axle, it can be done in the gear-box. A 
14-tooth pinion is usually looked upon as a 
mechanical compromise owing to interference, 
unless the involute angle is very steep. But if 
a 14-tooth pinion can be made to run quietly 
without introducing other ill-effects an im- 
portant practical result follows. In a pleasure 
car, for instance, the relation between the fourth 
and thé first speed is usually about 4: 1—ze., 
a car geared to 3:1 on top is usually about 
12:1 on first. Using a 14-tooth first reduction 
pinion the wheel gearing with it would have 
28 teeth, and at the other end of the box the 
ratio would be reversed, giving the 4:1 
reduction ; this refers to boxes with direct drive 
on top. If 6-pitch teeth be used, this means 
a shaft centre distance of 34 ins., which ‘is de- 
cidedly less than current practice. 

Compared with 4} in. centres, we have a saving 
in a four speed box of 48 teeth pe: box, and a 
consequent considerable saving in weight due to 
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smaller diameter stampings and reduced external 
dimensions of the whole gear-box. The only 
point which needs settling is whether a 14-tooth 
Pinion can be made to run quietly. . 

It is an axiom that no design is good which 
cannot survive a liberal dose of bad workman- 
ship. On this criterion gear-box design is bad 
indeed. The author knows of no manufacturer 
who is not troubled with the noise made by 
gear-boxes, and further, there seems no easy 
method of obtaining silence combined with 
durability. It is not that the noise arises from 
imperfect tooth forms, for accurately ground 
gears often offend also, but from a whole host 
of other considerations, th> chief among them 
being the lack of absolute co-planar disposition 
of the shaft axes, the perfectly concentric 
mounting of the gears on their shafts, the curious 
nature of the support given to the shafts by 
ball-bearings, and the wear of the latter due to 
chips of steel getting in them as the result of 
careless gear changing. If any or all of these 
could be identified, it would be of incalculable 
aid to the industry. 

Considering the question of general chassis 
efficiency we are faced by the fact that all cars 
are friction-driven, and the losses between the 
friction surfaces, namely, the tyre and the road, 
are very large. In addition, it has been stated 
by Professor Reidler that the gear friction loss 
is almost inversely proportional to the square 
of the gear ratio, but this certainly seems too 
high an estimate. If, however, we admit that 
the gear loss per revolution, say, of the direct 
driven bevel gears, increases with the speed, 
we may at once have an artificial limitation of 
permissible engine speed, since the available 
torque transmitted to the axle would arrive at 
a stage when the increase of torque due to 
reduction of gear ratio would be balanced by 
the decrease due to loss of efficiency. 

If an engine be considered whose torque is 
constant up to, say, 5,000 revolutions per 
minute, and giving, say, 100 h.p. at that speed, 
driving a rear axle with a gear loss varying as 
the square of the speed, the available horse- 
power transmitted to the back axle would be, 
if the gear loss at 1,000 revolutions per minute 
were 10 per cent., at :— 


1,000 revolutions per minute 20 — 2 = 18 
2,000 ” i ” ” 40 — 8 = 32 
3,000 7, ” ” 60 — 18 = 42 
4,000 ” ” ” 80 — 82 = 48 
5,000 ,, >» „ 100 ~ — 50 = 50 


These figures are, of course, extremes, and chosen 
to illustrate the point under discussion. For 
years automobile engineers have considered an 
automobile as a machine whose efficiency curve 
is a straight line. If this is not the case, and 
there is ample evidence to refute it, there is 
the important and far-reaching consequence 
mentioned which may materially affect the 
trend of design. 
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The few instances chosen to indicate the 
possibilities of properly directed research work 
only approach the fringe of the subject... Every“ 
member will be able to suggest others of equal 
importance. Such research work is of in- 
estimable value and importance, but for its 
successful conduct the scientist and the man in 
touch with the difficulties must join forces. 

There is unfortunately in this country a kind 
of contempt for the work done by scientists 
in engineering research work, and unfortunately 
it must be admitted there is a certain amount 
of excuse for this attitude. We have the men 
engaged in making things eagerly awaiting 
enlightenment from those who have the power 
to enlighten, and experiencing disappointment 
time after time. And it is not the fault of the 
professors altogether. They have to make the 
best use of what they can get. In Germany 
the professors and experimentalists are furnished 
with adequate means for this work, both in 
money and material, and the author can see no 
reason why the professors in this country should 
not be similarly situated. 

We come now to another weapon in our war 
for commerce which is susceptible of infinite 
development, the raising of the standard of 
efficiency of the whole personnel of the industry. 
The old style of foreman and mechanic is rapidly 
disappearing, and the direction of the detail 
work of a factory is-being driven into the hands 
of men who are not so intimately in touch with 
the practical difficulties as they might be, owing 
to the amount of other kinds of work for which 
they are responsible. The root cause is that 
the supply of well-trained men is not in pro- 
portion to the needs of the industry. If it is to 
expand and take advantage of the years that 
are coming, we must begin now to encourage 
the apprentices, and develop the raw material in 
our hands from which the intellectual forces of 
the future are to come. 

We have already had a paper and discussion 
on the subject of the training of automobile 
engineers, during the course of which the author 
was severely criticised for saying that a lad who 
is to be an engineer must be caught young, and 
start studying for his profession at the age of 
thirteen. Since that time he has had occasion 
to study the methods by which the most efficient 
body of organised men in our Empire, and for 
that matter in the world, is developed and 
brought to perfection—the Royal Navy. The 
potential admiral starts on his career at twelve 
and a half years of age, and from then onwards 
devotes himself unremittingly to the study of 
the science and practice of his profession. The 
result is known to us all, and with this in view 
the author feels justified in repeating that we 
should abandon the pretext that a lad cannot 
know his business inclinations till he is sixteen 
or so, and that his training as an engineer is one 
in which time for leisure and recreation must at 
all costs be included. 
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But, possibly, these considerations are not 
relevant at the moment. We have to find that 
which can be done at once. Let those of us, 
therefore, who have it in our power, start now to 
impress upon all apprentices the necessity for 
studying the elements of automobile engineering 
as taught in our technical institutions through 
the country. Not only should we emphasise 
the necessity, but give material encouragement 
to them in the shape of removing every obstacle 
to regularity of attendance, of assistance in the 
matter of fees, and a liberal prize scheme for 
those who attain even only a moderate standard 
at the end of the session, provided that they 
have been diligent. The cost of this to motor 
manufacturers will be a mere bagatelle, and 
even as a speculation infinitely more profitable 
than expenses now incurred in other directions 
without hesitation. In addition, the apprentice 
must be taken in hand in the shops, and 
thoroughly taught his job and given every 
opportunity to become a capable mechanic. 
The apprentice who is obviously incapable of 
becoming an average mechanic should be 
eliminated quickly and his place given to another. 
A statement of a firm’s policy in this respect, 
published in the locality in which the works are 
situate, will produce plenty of bright boys of 
the type desired. If this scheme were followed 
out it would mean that in three to five years 
from now there would be a supply of trained 
young mechanics, from whose ranks will naturally 
proceed draughtsmen, foremen, works managers 
and designers, if each and all are given every 
opportunity to develop. 

Unfortunately, the motor industry has not in 
the past'appealed greatly to the trained engineer. 
The motor-car started as the rich man’s toy, as 
a business proposition it drifted largely into 
the hands of charlatans and ignorant men, who 
regarded the application of science to their 
business aS a dangerous innovation, and acted 
accordingly. The past five years have seen this 
reproach largely removed, but it is still applicable 
to some extent. It is going to be worth while 
for the manufacturer to enrol in his forces men 
with a scientific training, and, still more, a 

‘scientific imagination, and let them loose on the 
manifold problems connected with his business; 


All this may appear visionary, but it is the 
means whereby Germany has become the 
commercial rival she was, and will be again 
when the disturbance caused by the war has 
passed away. If Germany can then produce 
better articles than those made by any other 
country, she will sell them, and if these next 
few years are allowed to pass without a strenuous 
effort on the part of our industries to place 
themselves in a position in which we can compete 
on equal terms, our opportunity will have been 
wasted. There is a morbid objection on the 
part of British manufacturers generally to 
incurring the expense which such a policy 
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involves, but the relationship of the labours of 
the non-producer to the reduction of the labour 
cost of the producer, has been shown time and 
again to more than justify the existence of the 
non-producer. It must always be remembered 
that in a motor concern the relation of indirect 
expenses to direct expenses is so great that a 
small reduction in the latter is of much greater 
importance than is at first apparent. Taking, 
for example, a chassis selling at £400, this may 
be made up of material £140, labour £60, 
factory standing charges £60, selling charges £80, 
leaving £60 as profit. A reduction of labour cost 
of £6, keeping everything else the same, means an 
increase of output of 10 per cent., and this for 
the same given factory standing charge, i.e., a 
total increase in profit of £12, or 20 per cent. 
Economies which are small in relation to the 
list price may be, and often are, large in relation 
to the profit per article, far larger sometimes 
in fact than is indicated above. 

The author would again insist that in the 
reduction of costs which is necessary to maintain 
our position as industrial competitors of other 
nations, regard must be had to the fact that 
it will not be possible to achieve this by any 
lowering of wages of the individual worker ; 
it must be done by increasing his output. It 
is this factor, output per unit man, that 
determines failure or success, when other 
conditions, such as design, are satisfied. The 
author personally believes in the policy of 
rewarding each man according to his efforts. 
The payment to all men of a standard rate, 
irrespective of their productive attainments, 
seems to him to be futile and obsolete. 

But, apart from this question, which most 
factories have solved in their own way, we have to 
consider if our shops and their equipments are 
as well suited as they can be to production at @ | 
minimum cost. The author does not mean by 
this that we have blindly to install automatic 
and specialised machines, because one of the 
conditions which this war will create is that 
capital expenditure on a large scale will be 
impossible to the majority. It is rather by 
carefully investigating the whole problem of 
production as it now stands in our own shops, 
big and little, that we shall find ample scope for 
our organising abilities and a fruitful occupation 
during the period of forced idleness that may 
be coming. The author doubts if there is a 
single detail of a car in which, by close investi- 
gation, a saving of 50 per cent. could not be 
effected. It is only necessary to think of time 
lost through the most elementary defects in shop 
organisation to realise this. For example, a 
job which has been. done for years in @ more or 
less primitive manner is jigged up and. produced 
in a tithe of the time occupied formerly, yet the 
setting time in the jig may be almost equal to the 
machining time, and it is more difficult to make 
the works realise that two jigs will sometimes 
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double the production than to take the steps 
which produced the original saving. 

It may be of service to run over a few of the 
Simple steps which can be taken by each and 
every shop in the whole industry with immediate 
-~ and lasting profit, irrespective of the class of 
work upon which they are engaged. The author 
would first suggest that the drawing office should 
- be regarded as a department from which all 
instructions are issued, in which all data are 
recorded both relating to design and to the 
Subsequent behaviour of the products—in fact, 
that nothing should be done in the works or 
in relation to the product without passing 
through the drawing office. The drawing office 
is then responsible for the design, preparation 
of shop drawings and blue prints, specifications 
of all materials and quantities, design of jigs, 
Special tools, etc., work planning, sequence of 
operations and the time therefor, recording of 
all alterations that may be necessary as work 
progresses, and last but not least, it must be 
the final depository of all and sundry complaints 
from whatever cause these may arise. In 
carrying out this work, conference with works 
officials is necessary; but when any particular 
question is settled it is settled once and for all, 
and its crystallisation as standard practice is 
accelerated. 

On the subject of workshop drawings a paper 
could profitably be read. There are even now 
too many shops where the workman has to dig 
out his particular detail from a mass of others 
instead of being provided with a drawing giving 
the particulars relating to the operation upon 
which he is employed and none other. The 
storage or the absence of drawings is a fruitful 
cause of trouble when a long-lost blue print 
suddenly crops up and gets into circulation 
again with a corrected dimension left off. To 
keep all blue prints in a proper store room and 
issue them like tools is quite a simple matter 
and saves money allround. A close connection 
between designing and’ jig offices is conducive 
to their mutual benefit and to the simplification 
of design and production generally. Everyone 
will have in mind cases where much money is 
wasted simply through the need of a slight 
modification of design which need not affect the 
purpose of the part one iota. This brings to 
mind the advantages of standardisation of 
details, a work which is now in progress under 
the control of the Engineering Standards 
Committee. - If the above functions of the draw: 
ing office be given full scope, the duties of the 
works officials become purely executive as they 
Should be, and they can give their undivided 
attention to the business of production. These 
steps are all necessary if we are to obtain the 
maximum output from man and machine which 
must be obtained to enable us to compete on 
equal terms with our opponents. 

In the shops much can be done in the way 
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of rearranging plant, grouping of all machines 
of the same kind to allow of easy supervision, 
and the arrangement of various groups to allow 
of work passing methodically through the shops 
without coming back on its tracks. Space, too, 
is all-important if it can be obtained. The 
average machine tool costs about 80,000 times 
more than the ground it stands on and about 
400 times more than the building immediately 
above and below it. Its productive capacity 
can be affected seriously by being placed in a 
cramped and inaccessible position, and, con- 
versely, ample space round each machine tends 
to method in working and ease of supervision 
out of all proportion to the slight extra capital 
expenditure involved. The same principles 
apply to all departments, particularly fitting 
shops, where the too close proximity of workmen 
has a number of secondary effects apart from 
general cramping. 

Heating and lighting arrangements must also 
be liberally installed if the maximum output is 
required. It used to be said that men worked 
to keep themselves warm. The author has 
never noted it in his experience if a smiths’ 
shop was within easy reach. Shop lighting 
is one of the obvious and necessary portions of 
a shop equipment that does not get the attention 
it deserves. Lights are installed upon some 
definite plan of so many candle power per 
square foot, frequently regardless of the actual 
position of each light. Hence the wonderful 
lamp supports of string and wire often seem like 
an attempt on the part of the mechanic to 
remedy the thoughtlessness of his master. The 
position of each lamp adjacent to man or 
machine is worth studying. The positioning 
of heating units-where such are installed also 
deserves consideration to attain uniform heating. 
Spare heat and light are, in the author’s opinion, 
first conditions for economic production, and it 
is characteristic of shops with a high productive 
efficiency that these conditions are observed to 
the utmost. 

In mentioning the above items of works 
administration the author has not discussed 
them in any detail, for the reason that this would 
take far more time than he has at his disposal. - 
But he does urge that attention should be devoted 
to the simple things in motor-car production 
and its allied industries. It is much the same 
problem as that of turning a touring-car engine 
into a racer ‘The power is obtained by simple 
methods, not by lavish expenditure or radical 
alterations in design. The radical alterations 
may be necessary to obtain the last few per cent., 
but what we have to do is to work our existing 
factories and their resources up to the limit, and’ 
by so doing we shall attain to within a very little 
of the maximum possible. 

It now becomes of interest to get some rough 
idea as to the quantity of business to be acquired 
by virtue of the fact that the Continent as a 
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producer of cars, components and materials will 
be impotent for at least two years from now. 
The author is indebted to a very lucid article in 
the Autocar of October 2nd, 1914, by Mr..Chas.,J. 
Webb, A.I.A.E., for the following statement on 
the subject of Germany’s foreign trade in motor- 
cars. The relative values of the exports of all” 
classes of motor vehicles, chassis and complete 
cars, both private and industrial, and also motor- 
car parts, from Germany and Great Britain 
during the past two years are as follows :— 


1913. 1912. 
Germany £4,745,950 £4,044,400 
Great Britain . £4,861,480 £3,682,468 


German exports of private type cars and 
chassis :— 


1913. 1912. 
No. of cars and chassis 
exported . 7,849 ; 7,953 
Value of above . £3,548,150 . £3,252,800 


Of these Great Britain absorbed 7 per cent. of 
the total quantity as shown by the weights given 
in the official returns. If the value be taken 
as proportional to the weight, the value of the 
purchases of pleasure cars made by Great Britain 
in 1913 becomes £248,370, an item which, if 
modest, is certainly worth having, and as to the 
acquisition of which there should be no doubt. 
The value of German exports of motor parts was 
for 1912, £402,950, and for 1913, £540,300 ; of 
these Great Britain took 16 per cent., doubtless 
largely accounted for by tyres and magnetos. 
The German motor-car export trade of a value of 
£4,000,000 is capable of being transferred to us 
if we can act quickly, and with due regard to the 
requirements of the markets we seek to enter. 

It is notorious that the German manufacturer 
spares no pains in the production of catalogues, 
in making exactly what is required, in the careful 
packing of his goods, and, in general, exerting 
every effort to obtain the goodwill of his customer. 
It is up to us to do likewise. 

The author has been unable to find any 
figures as to the value of Great Britain’s motor- 
car production in 1913, but if he may be allowed 
to hazard what is only a guess upon so important 
a subject, he would say it was in the region of 
£12,000,000, so that the trade under discussion 
is one-third of the total. 

It is not, of course, reasonable to assume that 
all this is going to be transferred to this country. 
The pleasure-car industry, in particular, will 
suffer a general diminution of business for a 
considerable time to come, but the commercial 
industry which had already come into its own 
will almost certainly develop very largely. In 
this connection this country has a reputation 
second to none, and there will be many firms -~ 
rushing into this section of the industry with 
more haste than prudence. It is going to be 
very difficult for pleasure-car makers to cater for 
_ the demand for -commercial vehicles, not because 
of the intrinsic engineering problems involved, 
but because of the temptation to adapt the 
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pleasure chassis fór commercial purposes. For 
light loads the pleasure. chassis can be used 
successfully, but for loads over one ton the 
heaviest pleasure chassis is defective in many 
respects. 

From the pure design point of view the com- 
mercial vehicle has not yet attained much more 
than the stage of reasonable reliability, regard- 
less of weight, engine-power possibilities, and 
economy. But there are signs that the com- 
mercial chassis designers are taking an interest 
in these latter points, and in these directions the 
pleasure chassis manufacturers’ experience should 
stand them in good stead. 

The battle for the “high efficiency °” com- 
mercial chassis will doubtless follow on the lines 
of that in the pleasure-car industry, and the 
author can see no reason why the result should 
not be the same. 

Already many firms are building both com- 
mercial and pleasure vehicles, and this policy 
will probably become more widespread during 
the immediate future whilst the industry as a 
whole is steadying itself. But sooner or later, 
the status quo ante bellum will be restored, and 
it will be interesting to see how the automobile 
industry has used its opportunity. 

Whatever may happen to Germany politically, 
industrially it will still possess highly-trained. 
workmen, its asset of scientific industrial 
research, its patient efficient methods of manu- 
facture and of salesmanship. These are qualities 
only destroyed by the extinction of a people, 
and this is not possible. It is not wise or 
justifiable to count upon any lasting commercial 
animosity against Germany, and the powers of 
renaissance of a country and a people after a 
great war have been shown by France to be 
extraordinary. So that in the end the battle of 
commerce will be decided by the relative fitness 
of the nations concerned to manufacture 
efficiently just as it has been before. 

It is the duty of this Institution and every 
member of it to use his individual efforts to 
promulgate in our profession a spirit of efficiency 
and enterprise which shall, when the time comes, 
place the issue beyond doubt, and leave the 
world no alternative in deciding which nation 
occupies the premier position in all the varied 
sections of the automobile industry. 


RAILWAY CONNECTION BETWEEN 
INDIA AND BURMA. 

The history of surveys on the frontier between 
India and Burma goes back a very long way, and 
the recent complaints from England, which have 
evidently aroused much attention in India, as 
to the absence of land communication between 
Calcutta and Rangoon, may add impetus to the 
survey work now to be carried out by the so-called 
Indo-Burma Connection Survey. As far back as 
1850 the late Sir Henry Yule, and evén previous 
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to that, Captain Pemberton of the then 44th Native 
Infantry, wrote reports on the passes of the north- 
eastern frontier and possible routes between the 
north-eastern tracts of India and Upper Burma. 
Coming down to 1890, Mr. Bagley, a railway 
engineer, considered three routes north of the 
Arakan Yoma, viz., the Hukong Valley route, the 
Manipur route, and a route viå the Chindwin and 
Kaladan Rivers to Chittagong; but all these he 
rejected in favour of the Chiftagong-Arakan route 
across the hills in the neighbourhood of the An or 
Aing Pass to near Minbu on the Irrawaddy. In 
1892-938 Mr. R. S. Woods made a reconnaissance 
survey from Chittagong to Akyab and thence vid 
the Aing Pass to the right bank of the Irrawaddy. 
But following this reconnaissance, detailed surveys 
were made by Mr. R. A. Way in 1893-5, and rail- 
way connection between Burma and India was 
sought north of Arakan vid Manipur and the 
Hukong Valley. Supplementary reports dealt 
with the whole railway from Prome to Chittagong; 
but eventually it was decided that Mr. G. Richards 
should examine the Manipur and Hukong Valley 
route, and the coming surveys make it practically 
certain that this route will be soon adopted. 
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EXCAVATIONS AT TAXILA. 


Some recent excavations of great interest have 
been made by Dr. Marshall at Taxila, the ancient 
capital of the Greek and Persian conquerors of 
Northern India. Both Fa Hian and Hwen Tsiang 
describe it as a place of great sanctity and the 
scene of Buddha’s sacrifice of his head. The 
remains unearthed comprise a quantity of priceless 
jewellery and carvings dating back to Greek and 
Persian times, as well as fire-worshipping and Greek 
temples and other interesting buildings, The doctor 
has also discovered the foundations of a tower with 
Assyrian characteristics, similar to those of the 
Biblical ‘‘ Tower of Babel,” and relics claiming to be 
some of the veritable ashes of Buddha. These last 
were foundinasmall gold casket insidea silver vasein 
an earthenware vessel, buried beneath a Bodhisatva 
image in one of the stupas. Along with the ashes 
was a silver scroll, with an inscription testifying 
to the date of enshrinement and the name of the 
person who carried out the pious ceremony. The 
Babel-like tower is supposed to have stood near a 
palace of Parthian date, which Dr. Marshall finds 
to have been an almost exact counterpart of the 
Assyrian palaces of Mesopotamia. It overlooked a 
temple of Greek character, which must have been 
of particularly solid structure, as the foundations 
were 82 ft. deep. The tower, in Dr. Marshall’s 
opinion, rose above the roof of the temple, and 
access to its summit was provided by flights of 
steps laid along its pyramidical sides, terminating 
in an open platform at the top, on which an 
altar may have been erected like the great 
zikurrais of Mesopotamia, of which he considers 
the Tower. of Babel to have been one. 

Among the smaller treasures discovered is a 
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most beautifully carved head of Dionysus, of 
silver répoussé, three inches across, mounted 
upon a silver table-stand” similar to that sup- 
porting the statue of Hercules, which Alexander 
the Great is said to have kept with him on his 
campaigns. A delicious bronze statuette, a few 
inches high, of a child, of Greek workmanship, a 
finger-ring with a lapis-lazuli intaglio represent- 
ing a Greek warrior and engraved with an early 
Brahmin legend, are among the finds, also elaborate 
gold ear-rings, gold pendants, gold chains, and gold 
bracelets. Dr. Marshall ascribes the bronze 
statuette to the middle of the first century B.C., 
and the lapis-lazuli ring and head of Dionysus, 
which he considers the finest example of Greek art 
yet discovered in India, to a century earlier. Under 
the floor of another room he found an earthenware 
jar containing a small figure of the winged Aphro- 
dite, executed in gold répoussé, a gold medallion — 
bearing the figure of a cupid, a gold necklace, a 
number of jacynths cut en cabochon and engraved 
with figures of Artemis, Cupid, etc., and, most 
important of all, a series of silver coins of the 
Parthian epoch, the kings forming a dynasty not 
previously known. Among other objects recovered 
were a small iron trolley on four wheels, which 
may have been a Parthian go-cart or perambulator, 
a handsome copper jug with lid and handle and 
some copper spoons and forks, a small Corinthian 
column exquisitely modelled in fine terra-cotta, 
some chalcedony and copper seals engraved with 
various devices, and a number of stone vessels and 
dishes carved with different designs. 


BRITISH TRIMMINGS AND 
EMBROIDERY. 


Questions connected with the “capture” of 
foreign trade and the employment of women 
are so much to the fore just now that it seems 
to be a favourable opportunity of bringing to 
public notice one department of women’s work, 
in which it appears that something might at 
the present moment be done—both to further 
British trade and increase employment. For 
years past many of the women students in our 
Schools of Art have made a speciality of embroidery 
and embroidery design. In some schools the work 
produced is of a kind which, however good it may 
be, does not suggest that it could under any 
circumstances have any particular relation to 
trade. But in others students are trained along 
more practical lines, and made to see that their 
designs should be such as can be carried out 
without undue. expenditure of labour, and that 
their workmanship, though it must be good, need 
not of necessity always be fine. On the other 
hand, in some of the London Trade Schools 
embroidery, from a purely trade point of view, is 
being taught—and very efficiently taught—to a 
number of girls of a rather different social position. 
They are being instructed in the art of embroidering 
trimmings, dress ornaments and the like effectively 


A 


November 6, 1914. 


and well, and in the manipulation of sequins, 
beads and bugles of all kinds, as well as of 
chenille. In other classes at the same schools 
machine embroidery is taught. These two sets of 
schools are not as yet linked up at all, but they 
exist side by side, and the teachers in both of them 
are conscious that good work is being done on 
different lines to their own, and willing rather to 
help each other than to look upon institutions 
of the opposite type as possible rivals. We are 
producing a supply of embroidery designers who 
are at the same time familiar with embroidery 
technique, not merely from hearsay, but because 
they have themselves practised it, and also of 
trained workwomen who have no claim to be 
designers. But we do not seem to be making 
the best possible use of our trained material. 
Black and coloured machine-made trimmings 
of all kinds (white work, though much of 
it is not English, is in a rather different 
category) seem to have come in the past very 
largely from abroad, the cheaper ones from 
Germany, the others from there and elsewhere, 
In the case of more expeusive and more individual 
trimmings, such as shaped embroideries on dresses, 
and elaborate braidings and guipures and the like, 
the practice apparently has been to buy a costly 
model from Vienna, Paris, or wherever it may be, 
and either copy or adapt it in this country. It 
seems to have been generally understood that the 
copy was not to be as expensive as the original, 
so the practice of importing models from abroad 
cannot have arisen from a desire for cheapness. 
Presumably, it is either due to a preference for 
foreign designs or a relic of the time when on 
the Continent people were trained in embroidery 
design, while in England they were not. Again, a 
great many of the beaded tunics and scarves which 
have lately been so fashionable are made abroad 
on foreign machines. Anyone who has had the 
misfortune to go to a party with someone who has 
worn one of these beaded tunics knows that if one 
bead comes off it is followed by a whole string of 
others. These same things can be made in this 
country by hand, not indeed at quite the same 
price, but at one which is not so very much 
higher, and, in the case of the hand - work, if 
one bead is detached no further damage is done. 
With regard to embroidered trimmings and orna- 
ments, there is no reason whatever why some of 
the most distinguished of them should not be made 
partly by hand and partly by machine. There are 
certain stitches, such as chain-stitch, which the 
machine does quickly and well, while most of the 
filling stitches are more difficult to execute in a 
machine and can be readily put in by hand. It 
would seem, therefore, that we might with ad- 
vantage and without increased expenditure employ 
more of our own people than we do both as 
designers and embroideresses. The difficulty is 
apparently that, whilst there is no lack of schools 
of different types training students, or of importers 
and dealers in embroidery, whilst there are 
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numerous large firms who use quantities of 
embroideries year by year, and Court dressmakers 
who set their staff to copy foreign models, there 
seems to be no machinery for bringing these 
various classes of people, whose interests are more 
or less the same, together. There is undoubtedly 
an opportunity now for doing work at home which 
we previously imported from abroad. What is 
wanted is for the various people concerned to get 
in touch with one another. Are there no teachers, 
manufacturers, or dealers who can bring about an 
understanding, or suggest what is the best thing to 
be done? 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Improving Trade—The most welcome sign of 
the industrial times is the growth of cheerfulness 
in the cotton trade, so much the most important 
and hitherto so much the most depressed of the 
main branches of textile activity. The causes of 
the new confidence are not all upon the surface. 
The conviction that the worst is over is derived 
apparently from the esoteric evidence of ledgers 
and order-books, the consensus of reports and 
experiences, and, doubtless, from the eventual 
reduction of the official price for raw cotton to a 
level at which the article looks attractive. Psycho- 
logical changes have their material results, and 
the business that is being booked all goes towards 
the improvement of employment. As shown by 
statistics abstracted by the secretary of the 
Operative Weavers’ Amalgamation, some 160,000 
looms have been standing idle, some 50,000 persons 
have been unemployed, and about as many others 
only partially employed in the weaving mills. 
Production had been reduced heavily before the 
war, and among the other factors to be considered 
in estimating trade prospects are the results of this 
abstinence. It will be immediately apparent that 
the cotton trade is in need of substantial improve- 
ment, and events colour the belief that the 
employers concerned would rather see their trade 
improve of its own accord than see if nursed back 
to health by any of the schemes of State assistance 
that have been propounded of late. 


Woollen Business.—To workpeople in the heavy 
woollen district of Yorkshire the last three months 
may long remain memorable as the time at which 
the mills worked on Sunday. Such has been the 
insatiable demand for heavy woollen cloth and 
blankets that the usual Home Office restrictions 
have been relaxed, and women who had been 
shuddering at the thought of unemployment have 
been hard at work for twelve hours a day. The 
strain is now being relieved, but the heavy woollen 
mills haye so much more work on hand than 
they can accomplish that orders for hundreds of 
thousands of blankets go begging. The civil, 
markets are largely subsisting on their own re- 
sources, whilst the machinery capable of spinning 
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and weaving woollen and worsted army cloths is 
devoted to that end. To many producers the 
acceptance of army orders has been a means 
simply of minimising loss. To others the business 
brings: profit, as it has conspicuously done to 
owners of- depreciated stocks of cloths and to 
dealers in suitable classes of wool, 


pe 


Sik’ Khaki.— The dearth| ofi dyestuffs, the 
pressure upon dyeing machinery, the shortage of 
strong wools, and the urgeney of the national 
demand invest with exceptional interest an effort 
to press silk into the service of the Army. Tussah 
silk is a natural khaki in colour, and is relatively 
cheap. The waste generated in reeling tussah 
cocoons when dressed and spun in the worsted 
mannér provides a strong brown or yellow yarn, 
which finds its main use in making sealskin 
plushes. This yarn, both by its strength and 
colour, is eminently qualified to serve as warp, 
and a weft of wool lends the necessary warmth to 
a hard-wearing and smart-looking fabric. Cloth 
of the kind has been accepted forZone battalion, 
and its wider adoption would set briskly at work 
spindles for which little business can be found 
meantime. While the use of tussah for army 
woollens is possibly novel, it may be pointed out 
that mixtures of tussah and worsted in the form of 
` fancy stitings find appreciators in Australia and 
the tropics. 


An Embargo upon Export.—The reality of the 
shortage of wools of kinds suitable for army 
clothing is attested in two ways. A rise of some 
25 per cent. in price and the disinclination of 
importers to enter into forward dealings speak for 
themselves. Evidently, to prevent the depletion 
of the limited stocks on hand, a serious step has 
been taken in the prohibition of exports of wool, 
combed wool, rags, yarn, and patternless fabrics 
serviceable for military use. The interruption is 
a rude if necessary one, and it has provoked 
grumbling in those who see their established 
business with neutral countries stopped, and their 
efforts to divert German business thwarted. As 
large arrivals of New Zealand and South American 
wool cannot be counted upon before January, this 
date may mark the probable’ duration of the 
embargo. The prohibition excites alarm in 
Scandinavia and Holland, where there are manu- 
facturers who have used England as their entrepôt 
for wool, and have relied largely upon England for 
supplies of yarn. Licences procurable under certain 
necessary precautions enable export to be made of 
merino wool, and doubtless means can be found 
to satisfy the indispensable requirements of neutral 
neighbours. It is unfortunate for manufacturers 
in northern Europe that attempts have undoubtedly 
been made to buy wool for German use by Dutch 
and other agents. 


Ilicit Trading.—The occasion is by no means 
the first on which the exportation of English 
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wool has been prohibited. Centuries ago the 
stoppage of supplies of.woel was the regulat 
rejoinder to Dutch refusals to import English cloth. 
The exportation of wool and yarn, forbidden by 
Charles I. in 1680, remained illegal up to a date 
so recent as 1825. The business was illicit, but it 
was done, and through the romantic agency of 
those who brought brandy, wines, and silks ashore 
on the-Kentish and Sussex coasts. The transactions 
were not insignificant, for from a little place like 
seventeenth-century Rye the shipments were com- 
puted to reach .a value of £100,000 a year. The 
methods were unwholesome at least, involving the 
demoralisation of the countryside, the corruption 
of officers in the Army, Navy, and Customs, the 
purchase of magistrates’ favour, crimes of violence, 
and the frustration of all authority. It will. not 
be professed that modern efforts in trading with 
the enemy are likely to take quite the same shape. 
The packing of wool with “ Scrues and other 
unlawfull engines into Butts, Pipes, Hogsheads, 
Chests or other Casks and Vessells,” and the laying 
of the cargo on board sloops by night, may be 
neither the best nor the cheapest mode of transit 
in modern conditions. However, were the profits 
to remain on the traditional scale of 60 per cent. 
net, some perverted ingenuity might still -be 
anticipated. 


Dyers’ Difficulties.—A few living dyers have 
preserved old note-books containing snatches of ` 
material dyed with the old-fashioned woods, and 
events have lent these some practical importance. 
The extracts are of variable strengths, making 
exactitude in matching shades a great difficulty. 
Their application to the fibre is more laborious 
than that of the chemical colours, so that their 
use implies a serious reduction in the output of 
the machines. Dyers in some cases have allowed 
work to go past them rather than adventure with 
the use of cutch. Fustic is being used in con- 
junction with aniline or anthracene colours for the 
omnipresent khaki, and dyers are refreshing their 
acquaintance with logwood and the means by 
which it may be fixed with tolerable fastness. 
Stocks of imported colour are running low, and as 
the German chemical works are reported to be 
mainly closed, it does not seem that consumers in 
any country can obtain large supplies. The English 
colour works are abnormally busy and have some 
intention to extend their production. The applica- 
tion of Messrs. Levinstein to be allowed to manu- 
facture hydron blue under Cassella’s patents 
should, in the event of success, have useful conse- 
quences. The dye serves as a substitute for indigo, 
and its manufacture can be begun upon an initial 
outlay of £5,000 in plant. 


Cotton EHaplosives.—The removal of cotton from 
the list of contraband does not agree well with the 
retention of cotton waste upon the list of articles, 
which may not be exported from Great Britain. 
Other than its services as cloth, cotton may be of 
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use in two-ways to a nation in arms. Cotton in 
the form of “linters,” being fibre not removed 
from the seed in course of ginning, forms the basis 
of surgical cotton wool. The fibre bleached, carded 
into a fleece, and treated with antiseptic goes to 
the hospital. Cotton in any pure form is suitable 
for nitration or manufacture into gun-cotton, be 
it for use as an explosive, as celluloid, or as 
imitation silk. Motives of economy prompt the 
use of soft cotton waste for nitration. The flyings, 
droppings, and roller lappings of the spinning mill 
are religiously gathered and put through a treat- 
ment to remove grease, whether in the form of 
lubricating oil or the vegetable waxes. The material 
is treated by boiling in caustic soda in a bleacher’s 
kier, or is degreased in benzine, and in a pure 
condition it is ready for the gun-cotton maker. 
Linters, or indeed spinnable cotton, can be used as 
freely, subject only to the limitations of expense, 
and the difference in cost, at the present rate of 
raw cotton, is not effectively forbidding. The 
waste has, of course, other uses, notably in making 
thick soft yarns for hosiery or for the weft of cheap 
flannelettes. Soft or unspun cotton waste is more 
advantageous for such uses than the hard or thread 
waste employed for cleaning machinery. Con- 
sidered as cellulose, all cotton is one for effective 
purposes, and raw cotton is no less eligible a 
material of warfare than the proscribed waste of 
cotton. 


OBITUARY. 


COLONEL Witu1am Boots Bryan. — Colonel 
William Booth Bryan, Chief Engineer to the 
Metropolitan Water Board, died suddenly at the 
Savoy Hotel on October 27th. He was taken ill 
while in his office in Savoy Court, and was removed 
for medical treatment to the hotel, where he died 
later. In 1873 Colonel Bryan wasappointed Borough 
Engineer of Burnley. This office he held till 
1876, when he was appointed Borough and Water 
Engineer of Blackburn. From Blackburn he went 
in 1882 to be Chief Engineer of the Hast London 
Waterworks Company, and held that position until 
the Metropolitan Water Board was formed in 1904, 
when he was transferred with the undertaking and 
subsequently became Chief Engineer to the Board. 
From 1889 to 1903 he was lieutenant-colonel 
commanding the 2nd Tower Hamlets Volunteer 
Rifle Corps, and he was hon. colonel of the 17th 
Battalion County of London Regiment. He had 
the V.D. He was a member of the Council of the 
Institution of Civil Engineers. He joined the 
Royal Society of Arts in 1882, and occasionally 
took part in the discussions. 


GENERAL NOTES. 


INDIAN SoLDIERS’ HunD.—Among the many 
“War Funds to which the public are being asked 
to subscribe, there is none which is entitled to a 
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more swift and generous response than the Indian 
Soldiers’ Fund, instituted under the auspices of 
the Order of St. John of Jerusalem, with the object 
of furnishing medical attendance, comforts and 
warm clothing to the Indian soldiers in the field 
in supplement to the provision made for them by 
the State. A very influential committee has been 
formed, including Lord Roberts, Lord Curzon 
of Kedleston, the Duchess of Bedford, Lady 
Lansdowne and others, with the object of pro- 
viding an additional hospital in close proximity to 
and in connection with the Government hospital. 
The Government will provide the building, and 
the committee will run it in co-operation with 
them. The second object is to supplement the 
clothing and comforts already furnished for the 
Indian troops by the Government, with articles 
which it does not fall within the responsibility of 
the Government to provide, and to repair, promptly 
and efficaciously, the almost inconceivable wastage 
of war. The Indian Fund was started by grants 
of £10,000 from the Order of St. John of Jerusalem, 
which is strongly established in India, and has 
already done admirable work there, and of £6,666 
from the Viceroy’s Imperial War Fund. With the 
aid of the gifts of the King and Queen, of Queen 
Alexandra and the Prince of Wales, the fund has 
now reached a total of £55,000; but it is evident 
that a far larger sum can be spent with advantage 
and will be required. Accordingly the committee 
invite all those who know and love India, who 
have served it in an official capacity, or profited by 
trading connections with that country, and who 
realise the supreme importance of the Indian 
factor in our Imperial system, to recognise that 
here is an opportunity for demonstrating their 
interest in a practical form, and showing that 
India’s service is rewarded by England’s gratitude. 
The headquarters- of the fund are at 1, Carlton 
House Terrace, S.W., where all information can 
be obtained. 


PAPER LIFE-BOATS FOR SUBMARINE SHIPS.— 
The Japan Magazine contains an account of Rear- 
Admiral Yokoyama’s method of making “ boats of 
paper,” for saving those caught in submarine boat 
accidents. The paper known as hashikirazu, made 
from the fibre of the mulberry tree, is wonderfully 
tough and durable, serving admirably the purpose 
contemplated. The difficulty was to make the 
paper waterproof, For this purpose he resorted to 
a chemical process which rendered the paper not 
only proof against water but still stronger in the 
fibre. By this means two sheets of the paper 
pasted together were so strong that two men 
pulling against each other with main force could 
not break.or tear the paper. This waterproof paper 
can be kept for hours under water without detri- 
mental result. After various experiments to 
evolve a boat Admiral Yokoyama finally hit upon 
the expedient of making several pipe-like air- 
bags and placing them side by side like a raft. 
This resulted in a life-saving device quite immune 
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o wresk f or even if one or two of the air-pipes 
were punctured or burst the craft was still sea- 
worthy. The whole thing can be packed into the 
space of a cubic foot, which is just what the 
submarine ship wants. The material also would 
be excellent for providing againt accidents in the 
case of airships, and also for the covering of 
aeroplane wings. At present space in a sub- 
marine is so very limited that little or no provision 


can be made for life-saving, and it would certainly 


be an advantage to have a boat that could be 
stowed away like an air-pillow. 


CoacH-BUILDING PrizEs.—The Worshipful Com 
pany of Coach Makers and Coach-harness Makers 
of London offer the following prizes for competition 
among British subjects engaged in coach and coach- 
harness making and motor-body making, and 
members of drawing and technical classes in 
connection with such trades, resident in the 
United Kingdom of Great Britain and Ireland, 
not being Freemen of the Company :—Competition 
No. 1 (open to all)—The Master, Mr. Charles James 
Bennett, offers £7 7s. and £3 3s., and the Company 
their silver and bronze medals, for a set of three 
drawings of the interior and a brake side eleva- 
tion of the body of a horse-drawn covered army 
ambulance for field work, to carry driver and two or 
four injured persons on stretchers and an attendant, 
with convertible accommodation from stretchers to 
seats for a larger number of injured, and provision 
for water and medical and surgical necessaries and 
appliances; scale, 3 inches to the foot; in ink, 
on paper 60 inches square. 1st prize, the Com- 
pany’s silver medal and £7 7s.; 2nd prize, the 
Company’s bronze medal and £3 3s. Competition 
No, 2 (open to all)—For drawings of an improved 
stretcher for use in connection with an army 
ambulance; scale, 8 inches to the foot, details 
full size; in ink, on paper 36 inches by 24 inches. 
lst prize, £3 3s.; 2nd prize, £2 2s. Competition 
No. 3 (open to all)—For an elevation and half plan 
of a double landaulette body for any standard 
chassis. The head to open from the back of 
the driver’s seat; stream line scuttle dash; scale 
3 inches to the foot; in pencil or ink, on paper 
5 feet by 3 feet. ist prize, the Company’s silver 
medal and £5 5s.; 2nd prize, the Company’s 
bronze medal and £3 8s. Competition No. 4 (open 
to coach-smiths)—For a pair of hand-forged head- 
lamp brackets, one as it leaves the anvil, the other 
viced ready for painting. To be accompanied by a 
label stating the size of the bar iron used in the 
forging, and a brief description of the process. lst 
prize, £3 3s.; 2nd prize, £2 2s. Competition No. 5 
(open to youths under 21 years)—For near side 
elevation and half plan of a side entrance body of 
a touring car, with one-man hood, double screen 
and luggage grid; scale, 2 inches to the foot; in 
pencil, on paper 36 inches by 24 inches. 1st prize, 
£3 3s.; 2nd prize, £2 2s. ; 8rd prize, £1 1s. Each 
prize will be accompanied by the certificate of the 
Company. 
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MEETINGS FOR THE ENSUING 
' WEEK. 


MONDAY, NOVEMBER 9...Surveyors’ Institution, 12, Great 
George-street, S.W., 8 p.m. Presidential Address 
by Mr. H. C. Clarke. 


Geographical Society, Burlington-gardens, W., 
8.30 p.m. Mr. Hilaire Belloc, “The Geography of 
the War.” 


East India Association, Caxton Hall, Westminster, 
S.W., 4 pm. Mr. R. A. L. Moore, “The Gods 
of the Hindus.” 


Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. (Graduates’ Section.) 
Mr. E. B. W. Maitland, “Some Notes on the Wear 
and ‘Tear of Boilers.” 


Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C., 7 p.m. Annual General Meeting. 

8 pm. Mr. A. K, Croad, “The Institution 
Awards.” 


se 


TUESDAY, NOVEMBER 10...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5 p.m. Professor C. A. Ellwood, ‘The Social 
Problem and the Present War.” 


Asiatic Society, 22, Albemarle-street, W., 4 p.m 
Mr. H. Baynes, “The Oriental Origin of the 
Conception of Law.” 


British Decorators, Institute of, Painters Hall, 
Little Trinity-lane, E.C., 8 p.m. Mr. A. Wilcock, 
‘¢ Historical Styles in Decoration.” 


Photographic Society, 35, Russell- square, W.C., 
8 p.m. Presidential Address. 


Zoological Society, Regent’s-park, N.W., 5.30 p.m. 
1. Mr. L. Balfour, “Exhibition of Photographs 
illustrating the Life-history of the Gannet.” 
2. Mr. R. I. Pocock, “ Lantern Exhibition showing 
the Differences between the Pine and Beech 
Martens.” 3. Dr. F. E. Beddard, ‘‘ Contributions 
to the Anatomy and Systematic Arrangement of 
the Cestoidea. XV.—On a new Genus and Species 
of the Family Acoleide.” 4. Mr. H. R. Hogg, 
“ Report on the Spiders collected by the British 
Ornithologists’ Union Expedition and the Wolla- 
ston Expedition to Dutch New Guinea.” 


WEDNESDAY, NOVEMBER 11...Automobile Engineers, Insti- 
tution of, at the Institution of Mechanical 
Engineers, Storey’s-gate, S.W., 8 p.m. Messrs. 
A. L. Clayden and H. Burchell, ‘‘ Retail Transport.” 


Literature, Royal Society of, 20, Hanover-square, 
W.,5.15p.m. Professor M. A. Gerothwohl, “Some 
French War Poems.” 


THURSDAY, NOVEMBER 12 ..Optical Society, at the Chemical 
Society, Burlington House, W., 8 pm. Mr. 
Blakesley, “ The Possible Effects of the War on 
British Optics.” 


Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8.p.m. Mr. ©. J. Beaver, 
* Cables.” 


FRIDAY, NOVEMBER 13...Astronomical Society, Burlington 
House, 5 p.m. 


Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. 


Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. F. D. Evans, “The Engineer 
and Malaria.” 
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NOTICES. 


SESSION 1914-15. 

The following notice has been issued to 
Fellows of the Society with the sessional 
papers :— 

The work of the 161st Session of the Society 
will commence under conditions which for the 
last hundred years have had no precedent. The 
first half-century of the Society’s long life was, 
on the other hand, a period of War with but short 
intervals of Peace. From 1756 to 1815 England 
was fighting almost continuously. She was at 
war with France, Spain, Holland, or the United 
States, with all, or some of them, the whole time, 
and ‘not till Waterloo did that long era of Peace 
begin which may be said to have remained almost 
unbroken until last August. In those early 
days the Society had its vicissitudes, some 
of them due to War, but it won through 
them all. 

Now again the country is in the throes of 
a great contest. The Society, like all the 
Institutions of the country, must needs suffer ; 
but as we all look forward with certain hope 
to the ultimate triumph of our arms, and to 
the end of the trouble whieh now overshadows 
us, so we are justified in believing that all the 
various associations which have helped to 
foster the growth of Science, Learning, Art, 
and Letters will maintain their beneficent 
labours in spite of sharp trials, and it may be 
even of sore adversity. 

We believe that it is our duty to carry on, 
as far as may be, the work for which this 
ancient Society was established. Perhaps we 
may have to husband our resources, to expend 
part of the accumulations of happier years. 
At all events we shall do our best to discharge 
our usual duties to the best of our ability, 
thankful at least that we have been spared 
the agonies that a ruthless enemy has inflicted 
upon the kindred nations with whom we are 
associated. It is therefore still in our power 


to devote our energies to the preservation 
during the tumult of War of those agencies to 
which, when Peace again comes to us, we 
shall look for the resumption of our advance 
in the arts of civilisation and humanity. 

With this end in view we intend to continue, 
as far as may be, the usual programme of our 
proceedings. The usual courses of lectures 
will be given, and the usual meetings will be 
held for the reading and discussion of papers. 
Certain of these papers will deal with subjects 
affected by the War—its effects, immediate 
and proximate, upon our Industries. Others 
will, as in previous years, deal with general 
topics of Applied Science and Art. It may 
be that the time of our deliverance from the 
shadow of War may not be long delayed; it 
may be that even greater trials are yet in store 
for us. These things are beyond our know- 
ledge. At all events we shall assume that 
our usual work may be continued without 
interruption, and in that spirit we have made 
our usual preparations for the coming Session, 


ARRANGEMENTS FOR THE SESSION. 

The Opening Meeting of the One Hundred 
and Sixty-First Session will be held on 
Wednesday evening, November 18th, when an 
address will be delivered by Cotoner Sir 
Tuomas H. Horpics, R.E., K.C.M.G;, K.C.LE., 
C.B., D.Sc., Vice-President and Chairman of 
the Council. The chair will be taken at Hight 
o'clock. 

The following arrangements have been made 
for the meetings before Christmas :— 

ORDINARY MEETINGS, 
Wednesday evenings, at 8 o’clock, unless other- 
wise announced :— 

NOVEMBER 25.—SIıR WIiırtram A. TILDEN, 
D.Sc., F.R.S., F.C.S., “The Supply of Chemi- 
cals to Britain and her Dependencies.” SIR 
Witu1am Ramsay, K.C.B., LL.D., Se.D., F.R.S., 
F.I.C., F.C.S., will preside. n ` 
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DECEMBER 2.—WILLIAM REGINALD ORMANDY, 
D.Sc., F.C.S., “Britain and Germany in 
Relation to the Chemic+ıl Trade.” The Right 
Hon. Lorp Movtron, LL.D., F.R.S., will 
preside. 

DECEMBER 9.— WILLIAM A. Youna, ‘Domestic 
Metal Work of the Eighteenth Century.” 

DecemBtR 16.—Sin WILLIAM DE WIVESLIE 
ABNEY, K.C.B., D.C.L., D.Sc., F.R.S., “ Testing 
Pigments for Permanence of Colour.” 


j INDIAN SECTION. 
Thursday afternoon, at 4.80 o’clock :— 


DeceMBER 17.—Dr. F. MoLLWwo PERKIN, 
F.I.C., F.C.8., “ The Indian Indigo Industry.” _ 


Papers to be read after Christmas':— 

F. Vincent Brooks, “ British Lithography 
in 1914.” 

Hon. Jonn COLLIER, 
Painting.” 

Tuomas WortTHINGTON, “The Work of the 
Commercial Intelligence Branch of the Board 
of Trade.” 

T. Tuorne Baker, “The Industrial Uses of 
Radium.” n 

Frank Bares, M.V.O., Principal Architect 
in charge of Royal Palaces, ‘‘ The Restoration 
of Westminster Hall.” 

G. W. Hurme, “Patent Law.” 

W. T. THornton, “The Industrial Uses of 
Coal Gas.” 

D. Y. Cameron, A.R.A., R.E., ‘ Etching.” 

Rocer Fry, “ Post Impressionism in Design.” 

C. H. SHERRILL, ‘‘ Ancient Stained Glass.” 

WILLIAM Poet, “ Shakespeare’s Profession.” 

ARTHUR WILCOCK, “ Designing for Textiles.” 

J. A. Hunter, “The Textile Industries of 
Germany and of Great Britain.” 

A.S. E. Ackerman, B.Sc., Assoc.M.Inst.C.E., 
“The Utilisation of Solar Energy.” 

Epwarb R. Davson, ‘‘ Colonial Sugar Develop- 
ment.” 


R.O.I., “Portrait 


e 
INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
January 21, February 18, March_18, April 15, 
May 138. 
COLONIAL SECTION. 
Tuesday afternoons, at 4.80 o'clock :— 
February 2, March, 2, 30, May 4. 


Cantor LECTURES. 

Monday evenings, at 8 o’clock :— 
R. A. PEDDIE, Librarian, St. Bride Foundation 
-Typographical Library, ‘‘The History and 
Practice of the Art of Printing.” Four Lectures. 
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LECTURE I.—NOVEMBER 23.—History 1450-1800: 
The invention of printing — Types of the early 
printers—Introduction of illustrations, woodcut 
borders and initials—The 16th Century a period 
of great expansion—New styles of type—Popular 
books—The 17th Century not favourable to the 
artistic development of the art—The pamphlet and 
the newspaper supreme—Rigorous press laws—The 
18th Century revival—Caslon type—Great printers 
and their styles—Baskerville, Bodoni, Didot, Ibarra 
—Bewick and wood-engraving. 

LECTURE II.—NovemBsr 30.—The 19th Century. 
In 1801 no machine production—Stanhope press— 
Type faces 1801-40—Revival of old style printing 
and Caslon type—-Machine-made paper—Develop- 
ment of the printing machine— Invention of 
photography—Attempts at colour printing. 

Lecture III.—Decemper 7.—The 19th and 
20th Centuries continued. Woodcuts of the Sixties 
Invention of the half-tone —Revival of hand-press 
work for artistic production—Effect of revival on 
commercial work—Types and Typefounders—Re- 
cent inventions in illustration. 

LECTURE IV.—DECEMBER 14.—The later history 
of colour printing—Rise of chromo-lithography— 
Chromo-xylography—The three-colour process— 
Collotype—Photogravure and its combinations— 
The offset process. 


Dr. F. MorLwo Perkin, F.I.C., F.C.S., 
‘Oils, their Production and Manufacture.” 
Three Lectures. 

January 18, 25, February 1. 


M. H. Baur Scorr, “House Building-- 
Past and Present.” Three Lectures. 
March 15, 22, 29. 


DAvID SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Foodstuffs.” Four Lectures. 

April 26, May 3, 10, 17. 

FOTHERGILL LECTURES. 

Monday evenings, at 8 o’clock :— 

Proressor Vivian B. Lewes, F.L.C., F.C.S., 
‘‘ Motor Fuel.” Three Lectures. 

February 15, 22, March 1. 


JUVENILE LECTURES. 

These Lectures will be given on Wednesday 
afternoons, January 6th and 18th, at 5 o’clock. 
The lecturer and subject will be announced 
later on in the Journal. 


BRITISH AND GERMAN TRADE 
IN NIGERIA. 

In the course of a paper read on October 27th 
before the Royal Colonial Institute, Mr. R. E. 
Dennett, of the Forest Department of Nigeria, 
gave some interesting particulars relating to 
British and German trade in Nigeria. 

The value of the imports from Germany to 
Nigeria, he said, amounts to about 13 per cent. of 
the fota] imports from the whole world. 
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In yarns, plain grey piece goods (grey bafts), 
and in cotton goods generally, Great Britain more 
than holds its own, and while we still are a long 
way ahead in coloured goods and cottons unenu- 
merated, Germany and Holland are forging ahead 
in these lines. This is possibly due rather to 
superior dyeing than to better patterns. The 
native likes plain designs, but objects very strongly 
to dyed cloths when the dyes are not fixed and 
bright. It is freshness and attractiveness of de- 
sign, well dyed or well printed, that appeals to the 
native. The manufacturer, the dyer, and the artist 
must work together, and work hard and earnestly 
if they mean to uphold this great branch of Great 
Britain’s trade. In cotton hosiery, Germany does 
well, and exports to Nigeria nearly half as many 
pounds weight as Great Britain. Nigeria imports 
from Germany nearly one-fifth of the total silk 
manufactures, and nearly one-third of all the 
haberdashery and lace imported. 

But under the following heads Germany actually 


exports to Nigeria more than Great Britain; the 


actual figures are :— 
Fish. 


England £20,579 | Germany . £111,380 

The great percentage of this is stock fish and 
tinned herrings, produced chiefly in Norway, but 
shipped to Africa vid Hamburg. 


Gin and Geneva. 

England £9,570 | Gormany £92,034 

This is made from spirit which is produced from 
potatoes largely grown in Germany and the North 
of Holland. That which is manufactured from 
grain might easily be made in Great Britain, but 
you have to take into consideration the cost of the 
bottles which Great Britain has to import from 
abroad. The cheapest case of whiskey which 
Britain can supply costs 6s. per case of two gallons, 
whereas German or Dutch gin can be put f.o.b. 
from 2s. 6d. to 3s. per case of one and a half 
gallons. i 

Rum. 

£928 | Germany £16,640 

The Germans can imitate any kind of drink from 
West India rum and Scotch whiskey to the very 
best of French Moselle, all which artificially-made 
drinks they can sell much more cheaply than the 
country of origin of the real stuff can. And this 
cheap spirit, flavoured and tinted to imitate rum, 
being cheaper, has ousted the pure Jamaica rum, 
which was once the only spirit consumed on the 
West Coast of Africa. We might make these 
artificial drinks, but the question of cheap bottles 
would prevent our shipping them at a profit. 


Britain 


Sugar. 


Britain £13,593 | Germany £15,271 


It seems the bulk of the sugar used in the world 


is made from beetroot, grown chiefly in Germany 
and Austria. This accounts for the rise in the 
price of sugar. Britain has allowed itself to be- 
come dependent on these two countries for a great 
deal of its supplies, and yet it has been proved 
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that beetroot can be grown and the sugar from it 
manufactured in England. 

One of the reasons given why more beetroot is 
not grown is that it might lessen our supply of 
corn and meat. Thus, though we find it easy to 
point out Britain’s opportunity in this case to step 
in and win, we have to consider whether it will 
finally pay us to do so. As Free Traders we buy 
in the cheapest market, and so do not encourage 
Jamaica to supply us with both ram and sugar. 


Kerosene. 

Britain £6,255 | Germany £22,462 

It is true we produce a certain quantity of this 
article in England, but the main supplies are 
produced by two companies—the Standard Oil 
Trust operating in America, and the Shell Trans- 
port in Russia. In this case it is not Germany 
as the manufacturer but as the shipper that 
beats us. Liverpool is apparently not well suited 
as a port to supply us with kerosene, and we 
have no other British port in touch with West 
Africa, so Nigeria is dependent on Hamburg for 
its supplies. Hamburg is better situated, and 
so gets the trade. Can we not obtain this article 
direct from Russia and America in future? 


Beads. 
£4,700 | Germany £43,687 
Birmingham might perhaps benefit from the 


Britain 


war in this case of beads, but perhaps Poland and ` 


Italy may take the place of Bavaria and Saxony 
in the future, if these latter countries refuse to 


supply us. Enamel Ware. 


£11,755 | Germany £27,265 
It will sound odd to British ears that Birming- 
ham cannot compete with Austria and Germany 
in enamel ware, and that one of the reasons given 
is that iron sheets are £2 per ton cheaper in these 
countries than they are in Britain—cheaper labour 
and special railway facilities in these countries 
are also given as reasons for our defeat. British 
enamel ware is preferred by the natives, prices 
being equal. If Birmingham cannot compete, may 
we look to Russia and Poland in the future to 


help us? Matches. 
£5,265 | Germany £10,565 
In this case it is Hamburg as a port and not 
Germany as the manufacturer that causes that 
country to be our source of supply, as the matches 
are made in Sweden and Norway. Hull supplies 
India, and matches are cheap there because 
steamers from that port are in direct communica- 
tion with that country. Hamburg supplied us 
because there was a German line of steamers 
running from that port to the West Coast of 
Africa. 


Britain 


Britain 


Perfumery. 


Britain £3,998 | Germany £10,705 
Perfumery in Spirits. 
Britain £823 | Germany £1,544 


These are of the very cheapest quality, and 
the bulk is made up in bottles, We can make tha 
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cheap perfumery, but we cannot make the cheap 
bottles. 
Smoking Pipes. 
Britain £3,138 | Germany £4,775 
The pipes from Germany are mostly cheap fancy 
ones, and we cannot compete with her because 
our labour is too dear. 


Matchets. 

I cannot give you the figures, but nearly all the 
matchets (a kind of cutlass) imported into Nigeria 
are of German make. The reasons given are that 
iron and labour in Germany are cheaper. Might 
we not get our future supplies from Sweden if 
Birmingham cannot supply us ? 


The main lesson that we learn from this study 
of the imports into Nigeria is that we are de- 
pendent on Hamburg as a port of export for many 
of our trading goods, and that they have been 
sufficient in quantity to keep a German line of 
steamers going. Our need is a British port in 
close touch with Sweden, Poland, and Russia, and 
a British line of steamers calling at Rotterdam for 
spirits on its way out to West Africa. We have 
such ports in Newcastle, Hull, and Grimsby. 

But shipowners will not run steamers out to 
Africa simply with an outward cargo. The ques- 
tion they will ask is, what about homeward cargo ? 
This leads us to the question of exports from the 
West Coast of Africa to Hamburg. Our answer 
is, Nigeria has exported enough palm kernels to 
Hamburg to keep a line going. Why should not a 
British line of steamers take its place ? 

Although there was a distinct decrease in 1913 
in exports of palm kernels to Germany, yet the 
total amount from the West Coast was quite 
sufficient to keep a line of steamers going. The 
following figures are for palm kernels only :— 


1911 262,680 tons. 
1912 283,586 , 
1913 241,961 


This decrease is probably owing to the fact that 
one or two firms in Liverpool are at last waking 
up to the value of establishing palm-kernel 
crushing mills in England. 


HINTS ON GROWING THE WHEAT 
CROP OF 1915.* 


In view of the probability of high prices for 
wheat continuing after the harvest of 1915, many 
farmers have already decided to increase their 
wheat sowings in the coming season, and others 
are considering the methods by which they may be 
able to do so with the least disturbance to their 
existing system of farming. 

The following notes refer to possible changes 
in the place of wheat in the rotation, and to 
the manuring of the crop when taken out of its 


* Special leaflet issued by the Roard of Agriculture and 
Fisheries. 
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ordinary course. The suggestions have been so 
arranged that they apply to the more common 
rotations practised in different parts of the country. 

When endeavouring to increase the area under 
wheat farmers will, no doubt, not forget other 
crops which need special consideration under 
present conditions. It would be undesirable to 
reduce the area under oats, especially in the North, 
for this grain may be of even more value to a 
nation at. war than wheat. It should also be 
remembered that the United Kindom is practically 
dependent on its own resources for its supply of 
potatoes, and that potatoes will produce twice as 
much human food per acre as wheat, where each 
crop is grown under conditions which suit it well. 

Those farmers who usually dung land for wheat, 
and buy artificials for potatoes and root crops, will 
be well advised to use artificial manures for wheat 
this season. Farmyard manure (especially liquid 
manure which is rich in potash) will be particularly 
valuable next year for growing potatoes, and also 
swedes and turnips, since artificial potash manures 
may not be obtainable. 


MANURES AVAILABLE. 


Reference can only be made here to the most 
common artificial manures — nitrate of soda, 
sulphate of ammonia, superphosphate, and basic 
slag. There are, however, other suitable artificial 
manures, and there is no reason to suppose that 
there will be any difficulty in securing sufficient 
supplies of one or other of the nitrogenous and 
phosphatic manures at reasonable prices. Indeed, 
manures which in ordinary circumstances would 
go to the Continent may come into our markets. 
Thus, guano, of which a large quantity is used by 
sugar-beet growers, is likely to come to this 
country. The nitrogenous sorts would be very 
suitable for manuring corn crops, while both the 
nitrogenous and phosphatic guanos would be useful 
for green crops. 

It is only under very special conditions that 
potash would be essential to the success of a crop 
of wheat. Farmers who do not know that it is 
necessary, will be well advised to make no attempt 
to buy artificial potash manures for wheat; in the 
few cases in which experience may have shown 
potash to be necessary for wheat, a light dressing 
of dung should be given, but, as already stated,” 
dung should usually be reserved for other crops. 


VARIETIES OF WHEAT. 


Farmers who already grow wheat know „hat 
kinds suit their soils. Those who have not been 
in the habit of growing wheat should inquire 
locally as to the kinds that succeed best. Those 
who wish for information as to the value of the 
newer sorts which have recently come into cultiva- 
tion should apply to the Provincial Agricultural 
College. 

AUTUMN WHEAT. 

The case of wheat grown in four-, five-, and six- 
course rotations may be considered. 

1. Four-course Rotation [Roots— spring corn 


November 13, 1914. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


(barley)—clover and grass seeds—autumn or spring 
corn (wheat or oats)].—Farmers who work their 
land on the four-courge rotation, and can clear the 
root crops off a part of the land before the 
beginning of November, might replace some of the 
barley crop by wheat on any loam or strong loam 
soils suitable for wheat growing. 

There will not be time to feed off any consider- 
able area of the roots on the land before sowing 
wheat, and if the roots have been grown either 
with dung only, or with artificial manures only, 
the wheat crop should get a dressing of ł cwt. of 
sulphate of ammonia and 3 cwt. of superphosphate 
at seeding time. If the root crop has had 3 to 
5 cwt. of superphosphate or an equivalent in basic 
slag in addition to dung, wheat ought not to 
require any superphosphate or basic slag in the 
autumn. Similarly, if 1 to 2 cwt. of sulphate of 
ammonia, or an equivalent, was given to roots, no 
nitrogenous manure should be required, as the 
season has been dry, the root crop is small and 
much of the manure remains in the soil. If no 
artificial manures are given in autumn, then, 
where the whole root crop has been carted off, 
1 cwt. per acre of nitrate of soda will probably be 
required in spring, especially if the weather is wet 
and the season backward. 

2. Five-course Rotation [Roots—wheat—barley 
—seeds—oats or wheat].—In some districts where 
barley would lodge if taken after roots, the normal 
practice is to grow barley after wheat. In such 
cases, especially where the land is strong, wheat 
might with advantage follow wheat this year; but 
if this plan is adopted the crop is likely to be un- 
satisfactory unless it is properly manured. A 
suitable dressing would be 14 cwt. of sulphate of 
ammonia and 24 to 34 cwt. of superphosphate per 
acre at seeding time; or half the sulphate might be 
applied in spring. . 

3. Five-course Rotation [Roots—barley—seeds for 
hay—seeds grazed—oats or wheat].—Since wheat 
should not be substituted for oats, and since it 
would be undesirable to reduce the green crop 
break to less than one-fifth of the arable land, the 
area under wheat in this case could only be in- 
creased by substituting wheat for part of the barley 
crop, as in the four-course rotation, or by breaking 
up part of the land usually reserved for second 
year’s grass. 

Farmers should not attempt the latter course 
unless they have a full supply of labour at command, 
or an equivalent in power and other machinery, for 
not only would it mean more work next season, but, 
in order to avoid permanently dislocating the rota- 
tion, it would be necessary to take two corn crops 
in succession, and there would be much more 
cleaning to do in 1917 when the land is being pre- 
pared for roots. If, however, farmers are satisfied 
that they can till the extra land and keep it clean, 
and if they can arrange to graze fewer stock than 
usual next summer, it would be both practicable 
and desirable to increase the area under wheat next 
season, for, if the second corn crop were suitably 
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manured, it could be done without injuring the 
land. If the cross crop were wheat, then it should 
be treated as indicated for wheat after wheat in 
Rotation 2 above. If, however, oats follow wheat 
in 1916, the manure should be given in spring. 
The following dressing would be suitable—1 to 1} 
cwt. of nitrate of soda (or 3 to 1 cwt. of sulphate of 
ammonia) with 3 cwt. of superphosphate. 

4. Five-course converted into Six-course Rotation. — 
—Sometimes five-course have been converted into 
six-course rotations by leaving down grass for a 
third year. In such cases the area under corn may 
be increased by the methods suggested above in the 
case of Rotation 3. 

5. Six-course Rotation [Roots—barley—seeds— 
wheat—roots, potatoes or beans—wheat or oats ].— 
In a rotation of this kind wheat might be increased 
by substituting in part for barley, as in Rotation 1, 
and in part for mangolds or other root crop. Wheat 
should not be substituted for potatoes under exist- 
ing conditions, however, for the reasons already 
given. 

When wheat follows the first root crop in this 
rotation it should have the same manurial treat- 
ment as suggested in the case of Rotation 1, and 
when it replaces part of the fallow crop in the fifth 
course of the rotation it should be manured as re- 
commended in Rotation 2. 

6. Breaking up Old Grass.—Where arrangements 
can be made for breaking up old grass land which 
is farmed in conjunction with land worked on any 
of the foregoing rotations, some of the grass might 
go directly under wheat ; but where there is a strong 
sod, the land would usually pay better under such 
spring crops as oats or potatoes. Wheat might in 
this case be sown in autumn on all the land usually 
put under oats; it might also, of course, occupy 
part of the break usually reserved for barley. 

All second-rate and inferior grass land ploughed 
up for corn growing should be dressed with 2} to 4 
cwt. of superphosphate or basic slag per acre when 
the seed is sown, and in most cases a nitrogenous 
manure in spring would be an advantage, It is 
unlikely that farmers will plough up good grass 
land, but if such land is ploughed and put under 
corn manuring will seldom be called for. In some 
districts, however, corn crops might be benefited 
by 2 to 3 cwt. per acre of superphosphate even if 
grown after good grass. 

SPRING WHEAT. 

Spring-sown wheat is not, as a rule, a satisfactory 
crop in the North, but throughout the greater part 
of England very good crops of spring wheat may be 
secured, so that farmers who do not increase their 
wheat sowings in autumn may still grow larger 
quantities of wheat than usual if they can decide 
on their course of cropping before February ist. 

There are two cases in which farmers who have 
not increased their autumn sowings should not 
hesitate to sow spring wheat, viz.: (1) after roots 
on strong land which usually grows second-rate 
barley or oats, and (2) on land on which the oat_ 
crop has recently suffered severely from eel-worm 
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embarked in a few minutes. 


(“tulip root”) or frit fly. These two cases may 
often occur on the same farm, for on land not 
naturally well adapted for barley the oat crop has 
often been grown too frequently in recent years, 
With better wheat prices there is now an oppor- 
tunity of getting “oat-sick” land into a sound 
condition. 

Spring wheat which follows roots fed off by sheep 
should not, as a rule, require any manures. On 
land known to be poor in phosphates, however, a 
dressing of 24 to 3 ewt. per acre of superphosphate 
before sowing will push on the young plant and 
help the crop to mature well. 

Spring wheat taken after grass on raw strong 
land on which oats have been suffering from “ tulip 
root’’ would probably benefit by 1 cwt. per acre of 
sulphate of ammonia towards the end of March, or 
14 cwt. of nitrate of soda a fortnight later. 


RAILWAY STATION ACCOMMODATION 


IN FRANCE. 

Much foresight, fortunately, has been displayed 
by those responsible for the construction of the 
railways in France, in providing ample accommoda- 
tion for the rapid dispatch of troops and war 
material. This fact, no doubt, contributed in no 
small degree to the success of the mobilisation of 
the French army at the outbreak of the war. 

Most of the small stations on the immense net- 
work of main and branch lines which encircle 
Paris are provided with platforms, sidings and 
buildings far exceeding the requirements of the 
travelling public. 

Take those, for instance, on the Eastern railway 
between Meaux and Fére-en-Tardenois, many of 
which are provided with platforms exceeding a 
kilometre (§ mile) in length. Most of the stations 
between Paris and Belfort, many of which are at 
small villages, are provided with spacious build- 
ings, water supply, and other conveniences, which 
in case of need can be utilised for the shelter of 
troops. 

From a military point of view, Troyes may he 
taken as a typical instance of a junction station, 
Where trains coming from the West can be 
switched off to Châlons, Vitry-le-Francois and 
other points of strategical importance without a 
hitch, as has been the case during the mobilisa- 
tion. It was here that the trains coming from 
Tours and Orleans vid Montargis and Sens were 
directed to the front. Trains from Toulouse and 
Limoges vid Bourges and Auxerre as well as those 
from the West and South of France, avoiding 
Paris, were passed on through Montereau, making 
use of cross-lines of little commercial importance 
to reach Rheims, the Argonne, and the fortresses 
of the Vosges, without interruption day and night. 
One is impressed with the extent of station 
accommodation at small places like Joinville, 
Goudrecout, Neufchâteau, Mirecourt, and even 
small villages like Chalindrey, at all of which a 
large number of soldiers can be embarked or dis- 
Other junction 
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stations of equal importance are to be found, such- 
as Hirson, Tergnier in the North, and at Chalons- 
sur-Sadne, Chagny, Dijon; Auxonne, Déle in the 
South-Hast, which have rendered equal service for 
the transport of troops and supplies. It is through 
these places that the greater part of the troops 
from Africa, the Alpine regiments, and the Indian 
native regiments had to pass on their way to the 
front. These junction stations are the centres 
from which the armies are supplied with food, 
forage, etc. 

North of the Marne, where the lines were con- 
siderably damaged by the enemy in their retreat 
from Paris, no time was lost in putting them into 
working order by the engineers and special corps 
of railway men. 


PIG-KEEPING FOR COTTAGERS AND 
SMALL HOLDERS.* 


It is probable that no branch of animal husbandry 
can be more usefully extended at the present time 
than that of pig-keeping. 

Few animals are capable of giving a quicker 
return for foods consumed, and none is better 
adapted for turning into wholesome meat much 
material that is usually regarded as of little or no 
value. While pig-keeping, generally, might well 
receive increased attention, it is intended in this 
leaflet to deal with the subject mainly from the 
standpoint of the cottager and rural householder, 
whose facilities for keeping pigs are relatively 
limited. In so far as the same method of pig- 
keeping is applicable, however, the suggestions 
made may also prove useful to the small holder 
with more land and other facilities at his disposal. 

Tt is usually well within the means of most 
people who possess a fair-sized garden, and who 
can conform with the regulations of the local 
sanitary authority, to keep at least one pig. The 
garden and kitchen will supply a considerable 
proportion of the animal’s food. Should circum- 
stances, however, necessitate the purchase of the 
whole of the food material, pig-keeping will not 
be very profitable. 


Type oF Pia. 

One of the first points to consider is the type of 
pig which should be kept. 

There are many breeds and crosses to choose 
from, but for the purpose of the small-pig keeper, 
pigs of Large White Yorkshire or Large Black 
breeding will usually be found the most suitable. 
It is advisable to start with a newly-weaned pig, 
about eight weeks old, care being taken to secure 
as good a specimen as possible. An extra shilling 
or two spent on a good pig will be amply repaid ; 
the temptation to be satisfied with an unthrifty 
weakling, merely because it is to be had for less 
money, should be stoutly resisted. At the same 
time the buyer should not devote too much 
attention to fancy points. Above all he must have 


* Special leaflet issued by the Board of Agriculture and 
Fisheries. 
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an animal with a vigorous constitution—a greedy, 
lasty fellow, active on his legs, lengthy and round 
in shape, with a clean and pliable skin covered 
with a fine coat of soft, glossy hair. 


FEEDING. 

For several weeks after weaning the pig should 
receive its food in a moderately sloppy condition, 
slightly warm, if the weather is cold. The food 
. should be easily digestible and may consist of 
-potatoes, turnips, and other vegetables, together 
with table scraps and grease from the kitchen, 
and a little middlings or sharps. The roots and 
vegetable matter should be boiled together and 
afterwards well mashed and mixed, the meal being 
incorporated at the same time. Sufficient water 
should be added, or preferably a little skim milk 
if it is available, to give the whole the consistency 
of gruel. A newly-weaned pig will usually require 
about 2 lbs. of food per day, irrespective of added 
water, and, in the absence of milk, half the food 
should consist of middlings, or similar material. 

The young pig should be fed regularly three 
times a day, the food being gradually increased, 
as much being given at each meal as it will readily 
clear up. Caution is necessary in the use of 
kitchen waste, as such material frequently contains 
salt and soda in such quantities as to be highly 
prejudicial to young pigs. Dried blood, meat meal 
and fish meal all have a high content of easily 
digestible flesh-forming material, and are therefore 
suitable for feeding to young pigs, a little at a 
time, in the absence of dairy waste. As the pig is 
naturally a grazing animal it is important that 
succulent vegetable food should form part of its 
food at all seasons of the year. 

In the summer succulent green food is generally 
plentiful enough. Young grass from the wayside, 
weeds from the garden, and similar material, will 
all be picked over by a young growing pig to its 
advantage. Tender young clover and lucerne are 
excellent green foods for pigs. Lucerne especially 
is valuable in that itis available early and late in 
the year, several cuts being obtainable annually. 
A small patch of ground could well be spared for 
this highly nutritious forage plant. 

Rape, vetches, and rye, or a mixture of these, 
if sown in small plots, which would otherwise be 
left bare throughout the winter, will supply highly 
nutritious green food at times when such material 
is scarce. For the supply of the necessary succulent 
food in the dead of winter recourse must be had 
to potatoes, turnips, mangolds, sugar beet, arti- 
chokes, etc. Of these, potatoes and sugar beets 
are the most valuable, 4lbs. of either being con- 
sidered equivalent to 11b. of cereal meal. 

For the first month or two the pig should be 
allowed a moderate amount of exercise. An 
occasional run outside its sty will tend to promote 
a healthy appetite and to encourage growth. 

When the pig reaches about 100 lbs. in live weight 
this form of exercise should be considerably cur- 
tailed, and feeding should be rather more forced. 
Wheat offals, accompanied by a little rice meal, 
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maize meal, or barley meal, whichever is cheapest, 
may be given more freely, and the supply of the more 
bulky vegetable foods should be correspondingly 
reduced. There is no more suitable food for the 
final stages of fattening than maize, but sometimes 
other and cheaper foods can be substituted. 

With pigs of the weight stated the possibility of 
utilising such materials as acorns, horse chestnuts, 
and beech mast should be considered. Acorns 
have long been recognised as a suitable food for 
pigs, and in many parts of the country they still 
form a regular portion’of the pig’s diet during the 
autumn and winter. Their value as gathered has 
been put at from 1s. 6d. to 2s. a bushel, or about 
half the value of maize, which they resemble in 
composition, but 9d. to 1s. per bushel is commonly 
paid for collecting them. Before using, they should 
be spread out in thin layers to dry, as in the dry 
condition they are both more palatable and less 
astringent than in the fresh state. Their chief 
value for feeding lies in their high starch content 
and digestibility. They are best adapted for feeding 
along with the more laxative vegetable foods and 
foods rich in flesh-forming material, such as the 
wheat offals and gluten meal. From 1 to 2 lbs. 
daily per pig may be fed in this way. 

Horse chestnuts dried, husked, and ground 
constitute an even richer feeding stuff than acorns. 
On the basis of analysis, 1 lb. of chestnut meal is 
equal to 1 lb. 1 oz. of barley meal, or 1 lb. 4 ozs. of 
oats, or 1 1b. 8 ozs. of bran. Chestnut meal, how- 
ever, is bitter to the taste and stock will not readily 
eat it if unaccompanied by other more palatable 
foods. Up to 141b. per head per day has been fed 
to pigs with good results. 

Little is known as to the food value of beech 
mast. Only the kernet, which is extremely rich 
in nitrogenous substances and in fat, should be 
fed. In small quantities, accompanied by starchy 
foods, it may safely form part of a pig’s daily 
ration. 

It should be remembered that the pig is an 
omnivorous eater and requires variety in its food. 
Care should, however, be taken to avoid sudden 
changes in diet. Another important point to 
remember, especially with pigs confined to sties, is 
the necessity of supplying a regular allowance of 
gritty material, preferably small coal or wood 
ashes, or, failing these, earthy turf. Such material 
has a valuable tonic effect. 

If carefully fed from the start a pig should weigh 
from 170 lbs. to 180 lbs. live weight at from five to 
six months old, when it should be ready for killing. 
The amount of food required at this stage will be 
from 5 to 6 lbs. of meals or their equivalent daily, 
and the dressed carcass should weigh from 130 lbs. 
to 140 lbs. Beyond this point the rate of increase 
gradually slackens, while the amount of food 
réquired to produce 1 tb. of increase becomes 
greater. Fat bacon and fat pork are more useful 
as food than lean, especially in winter, and the 
cottager who fattens only one pig for his own use 
would do well to bear this in mind. 


f 


HOUSING. 


In respect of housing no elaborate structure is 
necessary, the main essentials being comfortable 
and clean conditions. A dry bed, combined with 
suitable ventilation and the absence of draughts, 
promotes the general health of the animal, pre- 
vents chills and rheumatism, and minimises risk 
of disease. 

The foundation must be dry, and, if conditions 
permit, the piggery should face the south. Access 
to a small paddock is a distinct advantage; where, 
however, this is impossible, the following arrange- 
ment, providing sufficient accommodation for two 
store pigs, should answer the purpose of the cottager 
or small holder. 

Openings in the walls and roof through which 
the passage of air may be easily regulated should 
be provided in order that the temperature may be 
kept as even as possible throughout the year. A 
close, stuffy atmosphere destroys the appetite and 
is as harmful as a cold sty. Provision for suitable 
lighting may be made either in the wall or in the 
roof. The walls will usually be built of brick, 
concrete or wood, or wood on a brick foundation, 
and the building may often conveniently take the 
form of a lean-to. It should be high enough to 
obviate all difficulty in cleaning out. For the roof, 
slates, tiles or thatch may be used, or corrugated 
iron is suitable if the inside is lined with wood. 
A roof of wood, covered with thick tarred felt, will 
also suffice to keep out cold and wet. 

There is less choice in respect of the floor, which 
is the most important part of the sty. From a 
sanitary point of view concrete is the most suitable. 
This should be grooved to afford a foothold. Part 
of the floor, sufficient to provide bed accommoda- 
tion for the pig, should be of wood, or, at all events, 
it, should be covered with a wooden platform, 
cement alone being too cold and liable to give 
rise to rheumatism. Hard bricks are more com- 
fortable than cement and make a suitable floor. 
Earth or clay, however well beaten, is liable to get 
broken up and become puddled. The floor should 
slope gently to the front of the sty to help drainage. 
Surface drains are to be preferred, as they can 
readily be kept clean. The drainage should not be 
wasted, but. should pass into some convenient 
receptacle for use in the garden with the solid 


excrement. BEDDING 


In the absence of straw, dried bracken, grass 
and leaves make thoroughly efficient bedding. 
Every effort should be made to provide an abundant 
supply, especially in cold weather, when the pig 
prefers to curl up in bed and is content with the 
minimum of exercise. When. ibt is remembered 
that food is more expensive in winter than in 
summer, and that it takes more food in winter to 
produce 1 lb. of pork, the supreme importance of 
comfort during the coldest season of the year is 
apparent. 

To be successful in pig-keeping the beginner 
must bear in mind local circumstances and con- 
ditions, which are best known to himself; he must 


JOURNAL OF THE. ROYAL SOCIETY OF ARTS. 


~ “. S $ ~ 


November 13, 1914. 


study the individuality of the animal and the 
properties of the feeding material at his disposal, 
and direct his energies to securing the maximum 
production of pork at the minimum of expense. 


RATIONS. ; 

A few examples of basal rations are appended. 
In each case Ration 1 represents a mixture of 
feeding stuffs in common use, and the alternative 
(Ration 2) shows how by using other feeding stuffs. 
the diet may be cheapened. The prices were those 
ruling in London in September. 

In addition to the foods specified the pigs will 
require moderate allowances of potatoes or other 
roots and such green forage and waste material as 
may be available. For pigs up to three months old, 
at least, a little skim or separated milk is most 
beneficial, and when procurable at from one-sixth 
to one-eighth of the cost per lb. of mixed meals, 
it will invariably prove economical. (1 gallon of 
milk weighs 10 lbs. approximately.) 


For Pigs of 25-60 lbs. Live Weight. 
Ration 1. z 
lb. Middlings . . . ... . \ 
4 ,, Barley Meal . 


Ration 2. 
4 1b. Middlings . . . . . 4. . 
$ ,, Gluten Meal. | 
4 ,, Rice Meal 


For Pigs of 60-100 lbs. Live Weight 
Ration 1. 
1 1b. Sharps ; 
1 ,, Barley Meal. 
Ration 2. 
4 lb. Sharps 
4, Bran. . 
» Gluten Meal . 
„ Rice Meal 


For Pigs of 100-180 lbs. Live Weight. 
Ration 1. 
1 lb. Sharps . . ..... =. | 
1 ,, Barley Meal. Sy. Vas wee OE oes 
Maize Meal . . ... ., | 
Ration 2. 
. Sharps 
Rice Meal 
Gluten Meal. 
Bran . 


12d. 


REVIVAL OF MINING INDUSTRY IN 
BRITISH COLUMBIA. 

Mr. Arthur E. Hepburn, M.E., a Member of the 
Society, contributes some notes on this subject to 
the Vancouver Western Call. He says that to-day, 
with land dull and lumber under a temporary 
cloud in consequence of the widespread restriction 
in the building trade, mining is the “live” 
industrial interest of the moment. f 

One important feature is the rehabilitation 
of old mining properties. Among the most con- 
spicuous of these is the Payne mine, of Sandon 
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which made fortunes for many in Spokane, 
Seattle and other Western cities. Other old 
properties are the Silver King, of Nelson, and 
the Cork, on the South Fork of Kaslo Creek. Mean- 
while, mines which have recently figured largely 
among the producers show no falling off in tonnage, 
and properties like the Standard, the Nickel Plate, 
the Granby, the British Columbia Copper Com- 
pany, and many others sustain the reputation of 
the Province as dividend payers. 

In respect of reserves the outlook has never been 
better. The Granby Company has demonstrated 
12,000,000 tons of ore at Hidden Creek of a gross 
value of $78,000,000. The reserve at the company’s 
Phoenix mine is estimated at 6,000,000 tons of a 
gross value of $15,000,000. The British Columbia 
Copper Company has 5,000,000 tons of reserves of 
a gross value of $26,000,000. The Rossland mines 
are estimated to have reserves which, at the 
present rate of production, will last five years, 
yielding nearly 1,500,000 tons of an estimated 
value of $18,000,000. The Nickel Plate has 
demonstrated the existence of 850,000 tons of a 
gross value of $4,000,000. The reserves in: the 
Britannia are placed at 1,500,000 tons, value 
$12,000,000. These ate a few of the leading mines, 
and do not include reserves at such properties as 
the Standard, the Slocan Star, Rambler-Cariboo, 
White Water, Sullivan, Molly Gibson, Highland, 
the Silver King and others. Yet they show a 
total of $153,000,000. 

The potency of these figures is difficult to 
exaggerate. They not only show the existence of 
enormous ore bodies, but they show that investors 
who have been in touch with the mining industry, 
many of them for ten and twenty years, have 
confidence in the future and are now putting their 
money into the development of properties which 
have been abandoned for a long time. Almost 
daily one reads of the staking of new claims, a 
branch of mining which has been comparatively 
neglected for the last ten years, for the prospector 
has unfortunately been only too conspicuous by his 
absence. Then there is a rapidly increasing roll of 
improvement certificates being issued ; in fact, none 
of the evidences of busy mining are absent. 

This revival is based on a wide and rapidly 
growing demand for the produce of the mine, 
and the demand is keeping up prices. The need 
for copper and lead is likely to increase in an even 
greater ratio than of late. 

One of the subjects which is occupying general 
attention throughout the United States and 
Canada is the electrification of railways, which 
is in its infancy. Just how fhis will affect the 
copper market is evidenced by the fact that the 
Chicago, Milwaukee and St. Paul Railway Com- 
pany will use 30,000,000 pounds of copper for this 
purpose, and itis only a pioneer. 

This means that enormous electric power will 
be required in the future, which, in my opinion, 
directly affects coal-mining interests in a very im- 
portant manner, for bituminous coking coals will 
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be treated in by-product ovens, thereby producing 
a reliable coke for the smelting industry, now in 
its infancy in British Columbia, and the gas by- 
product can be used for generating cheap electric 
power. 

It -has been estimated that Canada has a total 
area of 3,800,000 square miles, of which upwards 
of 2,000,000 are favourable for finding ore formations 
of commercial value. 

The annual mineral production for Canada in 
1886 was approximately $10,000,000; in 1893, 
$20,000,000; in 1900, $64,000,000; in 19Q7, 
$86,000,000, and in 1913, $144,000,000. These 
figures must prove that money invested in mining, 
properly directed, should reap rich rewards. 


THE PRODUCTION OF SILK IN 
GREECE, 

The Italian commercial delegate to Greece, in a 
report to the Minister of Commerce at Rome, states 
that the silk industry in that country has been 
declining for several years past. This, he con- 
siders, must be attributed in part to Japanese 
competition and also to the introduction of 
artificial silk, which is taking the place of the 
real article to a large extent. Half a century ago 
Greece produced upwards of 24 millions of kilo- 
grams (5,512,500 lbs.) of raw silk yearly, as com. 
pared with about 700,000 okes* (1,288,000 Ibs.), the 
average for the last three years. About 82 per cent. 
of this is produced in the districts of Larissa, 
Laconia, and Messenia, which in 1911 alone 
furnished 556,400 okes (1,023,776 Ibs.) of raw silk. 

In 1912 an attempt was made by the Greek 
Government to revive this industry by encouraging 
the planting of the mulberry tree, the teaching of 
sericulture in the rural schools, and by exercising 
a control over the production and inspection of 
“seed ” (silkworm eggs) generally. Little, how- 
ever, has been done up to the present time. On 
the other hand, some good work has been carried 
out on a small scale by private initiative, notably 
by a small company at Kyni, and by private enter- 
prise at Tirnovo and Ayia, where the preparation 
of “seed” is carried on systematically according 
to the methods proposed by Pasteur. However, of 
the 80,000 ounces of ‘‘seed”’ hatched every year in 
Greece not more than 12,000 ounces are produced 
in that country, and the remainder is imported 
from abroad. 

The production of cocoons at Nolo, in the 
Larissa district, amounted last year to 80,000 
kilograms (176,000 lbs.), about one quarter of which 
were yellow and the remainder white. No fresh 
plantations of mulberry trees have been made at 
this place for many years. The prices paid for 
leaves varied from 13 drachmast to 15 drachmas 
per quintal (about 5s. to 6s. 3d. per cwt.). The 
place only possesses one silk-reeling establishment. 


* The oke = 1°84 English lbs. 
+ The drachma = slightly less than tenpence. 
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The ‘‘seed”’ is supplied to the peasants by 
traders, who take 1U per cent. of the produce in 
return. The cocoons are sometimes sold before the 
chrysalis is destroyed, but more frequently after. 
This is done by exposure in the sun, drying in an 
oven, or by steaming. 

At Calamata, in the Messenia district, and at 
Githion (Laconio) the industry is still less 
prosperous: of the five reeling establishments 
which formerly existed at Calamata only one 
now remains. Silk-spinning and the weaving of 
the well-known “ Calamata handkerchiefs ” chiefly 
exist as a home industry. There are also two small 
establishments where silk stuffs for furniture and 
dresses are woven. 

The prices of cocoons (undried) vary from 3 to 4 
drachmas per kilogram (1s. 34d. to 1s. 6d. per 1b.). 
Mulberry leaves cost about 5 per cent. per kilogram 
(about 2s. 1d.) per cwt. 

Co-operation does not appear to exist amongst 
the Greek silk producers as yet. 


PRACTICAL WORK IN DOMESTIC 
ECONOMY IN PARIS. — 


In all the primary schools for girls in Paris, a 
lesson of one hour is given at least once, sometimes 
twice, a week in domestic economy. The lessons 
are given by a properly qualified teacher, and 
include principally (1) purchasing in general of all 
foodstuffs, fuel, and all other articles required in 
providing for a household ; (2) sources and origin 
of all the principal articles of consumption, seasons 
when they should be bought, etc.; (3) the import- 
ance of limiting purchases of food materials to the 
requirements and resources of the purchaser, danger 
of buying on credit, etc. The lessons also include 
instruction in the choice of food and drinks, 
how they should be preserved, the importance of 
cleanliness, the correct keeping of domestic 
accounts, etc. At these lessons the instruction 
is theoretical, and is given to all pupils during the 
third year of the prescribed course. There is, 
besides, a spocial school of housekeeping (Cours 
Manuel et Menagére, at 9, Rue des Minimes), 
where practical instruction is given, says the 
American Consul-General at Paris, to a restricted 
number of pupils. Their number is limited to 
eighty, who are divided into eight classes of ten 
pupils each. Each class receives in turn a week, 
that is to say five days, of instruction, so that, 
allowing for vacations, each girl gets twenty-four 
days of practical instruction during the course of 
the schcol year. This school is not only free, 
but each pupil receives from the municipality 
60 centimes, a little over 54d. per day, as working 
capital. As the class includes ten pupils, this 
makes 6 francs, or a little over 4s. 9d. per day to be 
spent. The money is divided between five girls, 
that is, half the number of the class, who go to 
market accompanied by an expert teacher to advise 
them. One pupil buys the meat, another vegetables, 
a third milk, butter and cheese, a fourth bread, 
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and so on, and the prices are all carefully recorded 
in a book with which each girl is provided. 
Naturally, the quantities purchased are very small, 
but they serve as samples of quality and price, 
and give the teacher opportunity for practical 
instruction in the market itself, and in presence of 
different classes of goods, and consequent cost of 
each article. Meanwhile the five other members 
of the class have been left at the school to clean 
and prepare the kitchen, the crockery, linen, etc., 
and when the five. marketers return, to cook, 
prepare, and serve the luncheon, of which they all 
partake. While they are eating, the teacher 
comments on the different dishes, criticises the 
marketing, discusses the nutritive value of different 
foods, methods of preparation, etc. This practical 
lesson is based on the proposition that when ten 
persons are associated in one group or family, -a 
good luncheon for all can with proper management 
be provided at a cost of about 6d. each. It is a 
concrete object lesson in the intelligent domestic 
economy of the working classes, which is one of 
the most valuable assets of French civilisation. 
On Thursday of each week, there is at this school 
a higher class limited to twenty-four members, 
for advanced pupils who wish to qualify as teachers. 
So far as can be ascertained, no instruction is given 
in these, or other schools at Paris, on the advantages 
of practical conditions of co-operation. 


ENGINEERING NOTES. 


‘ Pioneers in Engineering.—Although Germany 


claims to be pre-eminent intellectually, one of the 
most curious features of scientific history is the 
fact that the Anglo-Saxon race in the Empire and 
in the United States has always been pre-eminent 
in original invention. It has remained for Germany 
to be assiduous and painstaking in that education 
which brings out the value of the scientific progress 
which the inventions of others produce. In the 
early days scientific achievement had no interest 
for the constructing engineers, or mechanics as 
they were then called. The great rule of thumb 
prevailed supreme and undisputed. As Francis 
Bacon wrote, ‘The mechanics take small light 
from natural philosophy, and do but spin on their 
own little threads.” During the last century, 
however, the engineer began to work hand in hand 
with science and mathematics, and to apply the 
theories of the early scientists, such as Napier of 
Merchiston, the inventor of logarithms. Indeed, 
without Napier’s aid the vast work of the 
various branches of engineering at the present 
day would be impossible. Napier undoubtedly 
was the first to bring forth this invention com- 
plete, and it has not received any material 
improvement since. Newton, Carnot, Joule, 
Pambour, Eaton Hodgkinson, Faraday, Clerk 
Maxwell, Kelvin and Lodge, with many others, 
have more recently contributed to the achieve- 
ments of the engineer. Coming to the sphere of 
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engineering invention, we do not find the Teuton 
by any means supreme—in fact, the Diesel engine 
is probably the only notable exception. The French, 
however, were the inventors of the original internal- 
combustion engine.. The steam-engine and loco- 
motive we owe to James Watt, Trevithick and 
Stephenson, and these were followed by steam- 
ships built in Scotland and in America. Bessemer 
in this country laid the foundation of steel pro- 
duction on a large scale, which led amongst other 
things to the manufacture of rails having great 
durability, which easily withstand the wear and 
tear of heavy railway traffic. Among modern 
inventions the gyro-compass may be mentioned 
as an instance in which Germany developed a 
principle discovered by Foucault in 1852. Even 
in implements of warfare the Germans follow 
where others lead. America invented the machine- 
gun, and shared with France the distinction of 
perfecting the first submarines and aeroplanes. 


The Articulated Locomotive.x—M. Anatole Mallet, 
the inventor of this type of engine, presented a 
paper at the meeting of the Institution of 
Mechanical Engineers in Paris, held in July. 
The author made use of an interesting method 
in comparing the weight of locomotives with the 
weight of the rail. M. Mallet showed that in 
1829 engines weighing 5 tons ran on rails of 
34:2 lbs. per yard, which was equal to 327 times 
the weight of the rail per yard. 
of 22 tons ran on rails of 70°52 lbs. per yard, which 
is 700 times the weight of the rail per yard. 
Finally, in the United States, a Mallet engine 
with ten coupled axles, having 245 tons adhesive 
weight, has been put into service, running on 
111-lb. rails, which amounts to 4,950 times the 
weight of the rail per yard. This progression in 
the loaded weight per wheel illustrates, incidentally, 
the improvement that has been made in the quality 
of steel rails. 


Further Economies in the Manufacture of Iron.— 
For many years the gas given off from the fuel in 
blast furnaces has been utilised for various purposes. 
Mr. Walter L. Johnson, in a paper contributed to 
‘tthe Iron and Steel Institute, shows how further 
utilisation of the waste heat accompanying the 
process of iron smelting is now being effected by 
using the heat contained in the slag. The late Sir 
Lowthian Bell evaporated brine for the manufacture 
of salt by means of this heat. Later experiments 
were made in which the hot slag was dropped into 
water, producing steam for use in a low-pressure 
70-h.p. turbine, connected with a condenser in ‘the 
usual manner. A certain volume of incondensable 
gases containing sulphuretted hydrogen, nitrogen 
and hydrogen were, however, carried over with the 
steam,-and caused corrosion and coatings of fine 
sulphur in the turbine. Owing to the difficulty of 
eliminating the sulphur, this method of using the 
steam direct has been abandoned in favour of a 
‘water heater, in which the dirty steam from the 
slag is passed through the tubes of a tubular boiler 
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in which clean steam is generated for use in the 
turbine. The following interesting results were 
obtained from the experiments. Every 100 lbs. of 
dirty steam was capable of evaporating 891lbs. of 
water in the boiler. A ton of slag produced 855 lbs. 
of clean steam available for the turbine, and, 
assuming a steam consumption of 27 lbs. per 
h.p. hour, 31:6 h.p. would be maintained for one 
hour per ton of slag. 


A Petrol-engined Train Ferry.—This vessel, 
described in The Engineer, is used to convey the 
cars of the Evansville Electric Railway Company 
across the River Ohio, A cradle or timber structure 
150 ft. long, carried on rails, enables the cars’ to 
pass from the river bank on to the ferry boat. The 
boat is 121 ft. long, 25 ft. in beam and 44 ft. deep, 
with 3 ft. loaded draught. Two 55 h.p. petrol engines 
drive the15-ft. paddle-wheels independently, through 
gearing, though in an emergency the two paddle- 
wheels can be connected by a cross-shaft. The 
engine shafts run at 400 revolutions per minute, 
and the gearing reduces the speed to 25 revolutions 
on the paddle-wheels. For operating the cars 
the vessel is equipped with a trolley wire, which 
is connected to the shore wire when the boat is 
moored. Two 45-ton electric interurban cars, 50 ft. 
long, can be carried, the total displacement being 
150 tons. The river is here about a mile wide, and 
the crossing occupies fifteen minutes. 


Safety Lifts—The transport of passengers in 
America has not hitherto been carried on w:th the 
same regard for the safety of the public as we are 
accustomed to in this country. At the present 
time, however, railway companies and others have 
been supporting a “safety first” campaign by 
fixing warning notices at level crossings and similar 
points of danger. The problem of the safety lift 
has been dealt with in a recent issue of the 
Engineering Record of New York. The Woolworth 
Building in that city has the largest and highest 
passenger lifts ever installed. These have a travel 
of 600 ft. To provide against injury by too rapid 
descent, each elevator has the lower portion of its 
shaft enclosed in airtight steel and concrete walls 
adapted to retain the air under the plunger action 
of the descending car, thus forming an elastic 
cushion and bringing the lift gradually to rest. 
The walls are parallel except at the bottom, where 
for a distance of about one storey they are narrowed 
in to fit the car quite closely, and inlet valves are 
provided to prevent suction from ascending cars. 
On the night of October 13th, 1913, one of the forty- 
six storey cars, loaded to a total weight of one and 
a half tons, corresponding to a car full of passengers, 
was dropped freely from the forty-fifth floor and 
stopped safely by the action of the air-cushion. 
The car fell 470 ft. to the top of the air-cushion 
in five and a half seconds, and came to rest safely 
at the bottom of the air-cushion, 130 ft. lower 
down, in one and a half seconds more. The car 
doors and walls showed no indication of injury, 
the air-pressure developed in the air-space below 
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the car only reaching 18 lbs. per square inch. The 
maximum speed attained was 170 ft. per second 
just before the car began to be retarded by the 
effect of the air-pressure. 


A Passenger Ropeway im the Tyrol.—It is 
generally admitted that mountain railways of 
the aerial cable type cost less to construct than 
the funicular, and in Switzerland there are 
several under construction. L’ Électricien of Paris 
describes a new ropeway recently constructed 
near Bozen, where there is a rise of 2,750 ft. in 
5,400 ft., and an average inclination of 43 degrees. 
The two cars, one of which ascends while the other 
descends, are connected by a cable in duplicate. 
The up and down lines are 20 ft. apart, and each 
consists of two steel cables 20 ins. apart, on which 
runs a four-wheel trolley, to which the car is 
attached. The double cables which draw the cars 
are operated by an electric motor fixed at the 
highest station. The supply of current, which is 
taken from a central station, is supplemented by a 
battery for emergency use. Hand-gear on the car 
is also provided. All cables are in duplicate, and 
a large factor of safety has been allowed. The 
ropeway is supported on steel lattice towers, 56 ft. 
being the maximum height, and the longest span 
is 1,300 ft. The cars take eight passengers inside 
and eight outside. 


CORRESPONDENCE. 


THE FRENCH BRIAR-PIPE INDUSTRY. 


Under this heading in the Royal Society of 
Arts Journal of October 9th last, Corsica is 
mentioned as being one of the principal sources 
of the supply of briar roots. 

As I have been manager of mines on the island 
for many years, I am able to supplement that 
article with some more details of this industry 
in its first stage. 

The Isle of Corsica is 120 miles long and 53 miles 
broad, and about 40 per cent. of this surface is 
covered ~ with an overgrowth called “makis, a 
term derived from the Italian ‘‘macchia.’”’ This 
overgrowth, or “ makis,” consists of Arbutus unedo, 
Erica arborea, Cistus monspeltensis, Pistacia 
lentiscus, and Myrtus communis, all growing very 
close together, and develops to a height from 7 to 
12 feet. 

It is the root of the Erica arborea (white 
heather) that is called briar wood in the pipe 
industry, and this word “ briar ” get its origin from 
the French word bruyére. The French word bruce 
(bush) comes from the word bruyère, and bruyère 
comes from the Celtic brug, in Corsican boscu 
(bush). 

I cannot find the word “briar” in the English 
Dictionary, and I have met many people who 

“confound this name with the word “ brier,” which 
is not white heather or briar. 

The briar root has been exploited for pipes for a 
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great number of years in Corsica, but on a small 
scale until recently. During the last ten years, 
however, this industry has come up to the fore- 
rank of Corsican industries, the highest figure 
being reached in the year 1911. 

Previous to the last ten years only the roots in 
the higher parts of the island were extracted, the 
roots in these zones being free from worm-holes. 

The root is considered rather hard, but it comes 
next in quality to the Sicilian root, which is the 
first quality. 

The makis covers for the most part communa) 
land, and the roots are extracted free by the 
peasants and brought to the saw-mills by them 
loaded on donkeys’ backs. 

The mill-owners pay the peasants a given price 
per 100 kilos., this varying according to the 
demand; during the year 1911, 5 francs per 100 
kilos. was paid; five years previously only 2 franes 
50 centimes was paid. 

In the year 1911, 34 mills were working, and 
over 6,000 tons of roots were extracted. 

The root is sawn into small blocks only by 
these mills. These small blocks are called in the 
trade “ ébauchons,” and the prices of ébauchons 
vary also according to the demand. In 1911, for 
example, they were: Extra R. 13, 20 francs per 
gross; for C. MF. 2 to 3, 11 francs per gross; for 
Deuxième Choix M. 1, 2, 35 francs per bale. 

The export of ébauchons from Corsica in 1911 
was as follows :— 


To France (St. Cloud) 1,495 tons. 
To Foreign Countries . . 808 , 
Total . 1,803 tons. 


In the total for foreign countries, 13 tons were 
shipped to England. 
Last yea the trade was rather slack. 


RICHARD PENBERTHY ROBERTS. 


Vezzani, Corsica, 
October 28th, 1914. 


NOTES ON BOOKS. 


THE HnewisH Parish CHurcH. By J. Charles 
Cox, LL.D., F.S.A. London: B. T. Batsford, 
Ltd. Ts. 6d. net. 

Our parish churches are one of the chief archi- 
tectural glories of England, whether they be of 
the stately, almost cathedral-like, proportions of 
such edifices as St. Michael’s, Coventry, or of the 
humbler village type, such as the little churches at 
Heyshott, Sussex, and Culborne, Somerset. During 
the nine centuries through which Dr. Cox traces 


their history, there has been enormous variety of 


style and design, and of materials of construction, 
as the briefest glance through the illustrations of 
this volume will convince the reader. 

Dr. Cox has for many years been an enthusiastic 
student of the parish church, and he has already 
written several well-known books upon the subject. 
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In. his latest volume we have accounts of over two 
hundred churches; Dr. Cox has visited all of these 
with one exception, and he states that in ten of our 
counties he knows every church. 

One of the most interesting parts of the book is 

_ the chapter devoted to materials. The general 
rule of Saxon times was that churches should be 
- built of stone, and among the illustrations in this 
section we have some very beautiful examples of 
stone-work, notably in the porches of St. Mary 
Magdalene, Launceston, and of the church of 
Framsden, Suffolk. These are followed by speci- 
mens of work in brick and plaster, but among the 
most quaint and interesting illustrations in the 
book are those of timber-work. At Pembridge, in 
Herefordshire, is a detached wooden belfry of late 
fourteenth century date, resting on an octagonal 
stone base, which is exceedingly picturesque. 
Cheshire, of course, shows some fine examples of 
timber-work, as would be expected by those who 
know how rich its towns and villages are in half- 
timbered houses. Some very beautiful timber 
roofs are also illustrated, and in connection with 
these Dr. Cox has a word to say of the misdeeds of 
the restorer. ‘‘ Marly Victorian restorers played 
extraordinary pranks with old roofs; in two or 
three cases they had iron girders grained in oak to 
imitate tie-beams! An 1850 restoration of Wigan 
church brought about the reproduction in terra- 
cotta of the corbelled angels ! ” 

Those who have read Dr. Cox’s former works will 
not need to be reminded that he writes in a careful 
and scholarly style, and while he has a very con- 
siderable technical knowledge of his subject, he is 
careful to avoid overburdening his letterpress with 
technical terms. When it is added that the book 
is enriched with nearly 300 illustrations, many 
of which are beautiful, it will be seen that this 
volume will be very welcome to the large number 
of those who are interested in ecclesiastical 
architecture. : 


A CATALOGUE OF TAPESTRIES. By A. F. Kendrick. 
London: H.M. Stationery Office. 1s. net. 


The authorities of the Victoria and Albert 
Museum are to be congratulated on the departure 
they have made from the old dry official museum 
guides. This book is well printed in a type that 
invites one to read it; it is adequately bound in 
paper boards, it’ is excellently illustrated, and it 
costs one shilling. 

In his introduction Mr. Kendrick gives a brief 
account of the origin and history of tapestry. The 
Cairo Museum possesses a piece taken from the 
tomb of ‘Thothmes IV. (about 1450 B.c.), but it 
was not till the fourteenth century that we find 
decorative panels for hanging in rooms, which 
mark the beginning of tapestry, as now generally 
understood.. At first the home of the art was the 
Lowlands, whence it spread to Italy. In the 
middle of the sixteenth century regular tapestry 
workshops were established in this country, the 
first by William Sheldon of Warwickshire, the 
second the famous Mortlake factory, for which 
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Charles I. procured the Raphael cartoons now at 
South Kensington. 

The Museum possesses some fine specimens of 
Flemish tapestry, amongst which perhaps the most 
noticeable are “The Triumphs of Petrarch ” (early 
sixteenth century), and the fifteenth century 
panel of the Trojan War. The illustrations have 
in all cases been selected with great care, and have 
been excellently reproduced. With the help of Mr. 
Kendrick’s text they make an excellent introduc- 
tion to the study of tapestry. 


THE DEVELOPMENT OF THE DICTIONARY OF THE 
Eneuisa Laneuace. By Frank H. Vizetelly, 
Litt.D., LL.D. New York and London: Funk 
and Wagnalls Company. $1 net. 


The Journal of October 24th, 1913, contained 
an interesting article by Dr. Vizetelly entitled 
The 
present volume incorporates a great part of that 
article and in addition traces the origin and growth 
of the New Standard Dictionary through its various 
stages to its completion. As Dr. Vizetelly has 
been associated with the Standard Dictionary 
since 1891, he may be trusted to write on the 
subject with authority and knowledge. 

Some remarkable statistics are given to show the 
enormous amount of work entailed in the compi- 
lation of the New Standard Dictionary. Over 
10,000,000 words passed under editorial scrutiny 
at six different stages—(1) copy; (2) galley-proof ; 
(3) page-proof; (4) plate-proof; (5) revised plate- 
proof; and (6) press-sheet. Hight machine- 
operators were kept steadily employed for over two 
years playing specially designed keyboards, each of 
which contained 225 different keys. There were 
also engaged on the typographical side of the work, 
6 casters in charge of 12 casting machines, 36 
correctors, make-yp men, stone-hands, foundry 
moulders, and plate-finishers, 8 printers’ proof- 
readers, and 6 copy-holders. These persons, 64 in 
number, were kept employed for 3 years and 7 
months, during which time they handled over 25 
tons of type; 4,010 reams of paper, weighing 
380,785 lbs., were used, and from 14 to 18 printing 
presses were run continuously for 44 months to 
print the first edition of 20,000 copies. 

Among the illustrations is a series of photo- 
graphs of a page of the Dictionary, showing its 
progress from the first manuscript copy as prepared 
by the definers to the sixth stage, when it was passed 
for press. 


GENERAL NOTES. 


PANAMA - PACIFIC INTERNATIONAL EXPOSITION, 
San Francisco, 1915.—Artists wishing to con- 
tribute to the Panama-Pacific Exposition, San 
Francisco, 1915, should address the Hon. Secretary 
of the London Committee, J. Pennell, 3, Adelphi 
Terrace House, Robert Street, Strand, for circulars, 
forms, etc., enclosing large stamped and addressed 
envelope for reply. American artists whose works 
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are accepted will show in the American section, 
British and Foreign artists in the International 
section. The jury will meet in London during 
November, and works must be delivered to Messrs. 
Bourlet & Sons, 17, Nassau Street, Mortimer 
Street, London, W. (all charges prepaid by the 
artist), before the 17th. Full information is con- 
tained in the Exposition’s circular to artists. 

THE UTILISATION OF COCONUT HUSKS IN JAMAICA. 
—Although coconuts are grown extensively in 
Jamaica, little or no use is made of the husks. A 
small amount of coir is made at one of the prisons, 

-and some of the husks are used for filling low 
swampy places, but the greater number are thrown 
aside and allowed to decay. To one country alone 
—the United States — 2,516,000 coconuts were 
shipped from the parish of St. Mary during 1913, 
and when it is considered that the husks from this 
large number of nuts were wasted, it is easily seen 
that there is opportunity for the fibre-extracting 
business in Jamaica. An attempt to extract the 
fibre was made by a firm‘in the United States 
about twelve years ago. The husks were shipped 
from Port Maria in bales and the extracting done 
in America, but owing to the great expense 
connected with shipping the raw material the 
business did not pay. If the extracting were done 
in Jamaica, so as to reduce the cost of shipping, 
there is little doubt that the business would be 
made a paying one. 


THE VINTAGE IN FRancE, 1914.—According to 
the Moniteur Vinicole, the vintage in France this 
year has been a very good one, and, notwith- 
standing the war, is greater than that of 1912, 
which yielded 59,354,171 hectolitres (1,306,451,762 
gallons). The vintage last year yielded 44,171,756 
hectolitres (971,778,632 gallons). 


Mrca Mintne IN Inpi1a.—The value of mica 
exported from India during the fiscal year 1910-11 
was £190,000, as against £160,000 in 1909-10. The 
mica mined in India belongs to the variety known 
as ‘‘Muscovite.” The two principal areas of pro- 
duction are the Nellore district of the Madras 
Presidency, and a section about twelve miles broad 
and sixty miles long, stretching obliquely across 
the junction of the Kaya, Haziribagh, and Monghyr 
districts in the Province of Bengal. Mica is 
generally discovered at the exposed outcrop of a 
pegmatite vein on a hillface. The mica vein is then 
followed up, which results in the production of 
tortuous, worm-like holes, sometimes extending to 
a depth of 300ft. below the surface. The mica 
excavated is brought to the surface by a string of 
coolies working hand over hand on rudely-con- 
structed bamboo ladders. On account of the 
accumulation of water during the night when work 
ceases, all sinking operations are delayed each 
morning for an hour or more while the water is 
being dipped out with buckets by the coolies. 


There are about 14,000 people working in the mica 


mines of India. 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, NOVEMBER 16...Bibliographical Society, 20, Han- 
over-square, W., 5 p.m. Rev. Henderson Aitken, 
“The History of Paper.” 
British Architects, Royal Institute of, 9, Conduit- 
street, W., 8 p.m. Mr. P. Waterhouse, ‘The 
Future of the Surrey Side.” * 


TUESDAY, NOVEMBER 17...Statistical Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5p.m. Lord Welby, ‘“‘ The Progress of the United 
Kingdom from the War of the French Revolution 
to 1913.” 

Civil Engineers, Institution of, Great George-street, 
S.W., 8p.m. Dr. H. F. Parshall, “ Economics of 
Electric Railway Distribution.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. E. H. Gamble, ‘‘ Modern Develop- 
ments in Three-Colour Work.” 

Anthropological Institute, 50, Great Russell-street, 
W.C., 8.15 p.m. 1. Mr. R. A. Smith, “The Stone 
Implements from Gravel Beds in South Africa, 
with Notes.” 2. Hon. J. Abercrombie, “The 
Prehistoric Pottery of the Canary Islands.” 

Horticultural Society, Vincent-square, Westminster, 
S.W., 3p.m. Mr. W. Cutbush, “The Cultivation 
of Carnations in Pots.” 

WEDNESDAY, NOVEMBER 18...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Colonel Sir 
Thomas H. Holdich, ‘Opening Address of the 
161st Session.” 

Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. Mr. S. Langdon, ‘‘ Dis- 
covery of the Sumerian Original of the Deluge, as 
it appears in the Book of Genesis, with some 
references to the Fall of Man.” 

Meteorological Society, at the Surveyors’ Institution, 
12, Great George-street, S.W., 7.30p.m. 1. Dr. 
H. R. Mill and Mr. Carle Salter, ‘‘ Isomeric Rain- 
fall Maps of the British Isles.” 2. Mr. J. I. Craig, 
“ A See-Saw of Temperature between England and 
Egypt.” 

Entomological Society, 11, Chandos-street, W., 8p.m. 

THURSDAY, NOVEMBER 19...Linnean Society, Burlington 
House, W., 8 p.m. 

Child Study Society, 90, Buckingham Palace-road, 
S.W., 7.30 p.m. Dr. T. P. Nunn, ‘‘ Development 
of the Practical Imagination in Children.” 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. R. M. Caven and H. J. 8. Sand, “ The 
dissociation pressures of the alkali bicarbonates. 
Part II. — Potassium, rubidium and caesium 
hydrogen carbonates.” 2. Messrs. M. O. Forster 
and M. Schlaepfer, “Studies in the camphane 
series. Part XXXVI.— N-Chloroaminocamphor. 
3. Mr. C. ©. Bissett, ‘Experiments on the 

. removal of sulphur from silver.” 

Junior Art Workers’ Guild, Queen-square, W.C., 
8pm. Mr. R. Garbe, ‘‘ War and Art.” 

Camera Club, 17, John-street, Adelphi, W.C., 
830 p.m. Mr. C. H. West, ‘“In’the Land of the 
Basques and the Pyrenees.” 

Historical Society, 7, South-square, W.C.,5p.m. Mr. 
J. C. Davies, ‘‘ The Despenser War in Glamorgan.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Address by Professor H. Adams. 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlington House, W., 8 p.m. 

FRIDAY, NOVEMBER 20...Engineers, Junior Institution of, 39, 
Victoria-street, S.W.,8 p.m. Mr. J. H. Pearson, 
« Building Contracts and Sub-Contractors.” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Mr. G. G. Stoney, 
«c The Effect of Vacuum in Steam-Turbines ” 

SATURDAY, NOVEMBER 21... Chadwick Public Lectures, 
Bedford College, Regent’s- park, N.W., 3 p.m. 
Dr. A. T. Nankivell, “Camp, Ship and Hospital 
Hygiene.” (Lecture II.) 
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CONTRIBUTIONS TO THE READING-ROOM. 
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The Council have to acknowledge, with thanks to the Proprietors, the receipt of the 
following Transactions of Societies and other Periodicals. 


TRANSACTIONS, Etc. 


Aéronautical Society, Journal. 
African Society, Journal. 
American Academy of Arts and Sciences, Proceed- 
ings. 
American Chemical Society, Journal. 
American Institute of Architects, Journal. 
American Institute of Electrical Engineers, Trans- 
actions. 
American Institute of Mining Engineers, Trans- 
actions. 
‘American Leather Chemists’ Association, Journal. 
American Philosophical Society, Proceedings and 
Transactions. 
American Society of Civil Engineers, Transactions. 
American Society of Mechanical Engineers, 
Journal. 
Architectural Association, Journal. 
Association of Engineering Societies (American), 
Journal. 
Australasian Association for the Advancement of 
Science, Report. 
Australian Official Journal of Patents. 
Bagnéres-de-Bigorre, Société Ramond, Bulletin. 
Barrow and District Association of Engineers, 
Transactions. 
Bath and West of England Society, Journal. 
British Association for the Advancement of 
Science, Report. 
British Dental Association, Journal. 
British Fire Prevention Committee, Publications. 
Brussels, Ministére des Colonies, Bulletin de 
Colonisation comparée. 
—, Société d’Etudes Coloniales, Bulletin. 
—, Travaux Publics de Belgique, Annales. 
Canada, Royal Society, Proceedings and Trans- 
actions. 
- Canadian Institute, Transactions. 
Canadian Patent Office, Record. 
Canadian Society of Civil Engineers, Transactions. 
Chartered Institute of Patent Agents, Trans- 
actions. 
Chemical Society, Journal. 
Chicago, Field Museum of Natural History, 
Publications. 
——, Western Society of Engineers, Journal. 
Cleveland Institution of Engineers, Proceedings. 
Cold Storage and Ice Association, Proceedings. 
Concrete Institute, Transactions. 


East India Association, Journal. 

Farmers’ Club, Journal. 

Franklin Institute, Journal. 

Geneva, Société des Arts, La Revue Polytechnique. 

Geological Society, Quarterly Journal. -~ 

Glasgow, Royal Philosophical Society, Proceedings. 

Haarlem, Koloniaal Museum, Bulletin. 

Imperial Arts League, Journal. 

Imperial Department of Agriculture for the West 
Indies, Publications. 

Imperial Institute, Bulletin. 

India, Geological Survey, Memoirs and Palzonto- 
logia Indica. 

——, Government of, “ Agricultural Ledger.” 
Indian Meteorological Department, Monthly 
Weather Review. : 

Institute of Bankers, Journal. 

Institute of Brewing, Journal. 

Institute of Chemistry, Proceedings. 

Institute of Metals, Journal. 

Institution of Automobile Engineers, Proceedings. 

Institution of Civil Engineers, Minutes of Pro- 
ceedings. 

Institution of Civil Engineers of Ireland, Trans- 
actions, 

Institution of Electrical Engineers, Journal. 

Institution of Engineers and Shipbuilders 
Scotland, Transactions. 

Institution of Gas Engineers, Transactions. 

Institution of Mechanical Engineers, Journal and 
Proceedings. 

Institution of Mining and Metallurgy, Transactions. 

Institution of Municipal and County Engineers 
Proceedings. 

Institution of Naval Architects, Transactions. 

Tron and Steel Institute, Journal. 

Japan Society, Transactions and Proceedings. 

Johannesburg, Chemical, Metallurgical 
Mining Society, Journal. 

Junior Institution of Engineers, Record of Trans- 
actions. l 

Kew Gardens Bulletin. a: 

Kyoto, Imperial University, Memoirs of the College 
of Science. à 

Lima, Ministerio de Fomento, Boletin. 

Linnean Society, Journal. 

Lisbon, Sociedade de Geographia, Boletim. 

Liverpool, Engineering Society, Transactions. 

, Literary and Philosophical Society, 

Proceedings. 
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London Chamber of Commerce, Journal. 

Lyons, Société ® Agriculture, Sciences et Industrie, 
Annales. 

Manchester Literary and Philosophical Society, 
Memoirs and Proceedings. 

, Municipal School of Technology, 

Journal. 

Steam Users’ Association, Reports. 

Textile Institute, Journal. - 

Milan, Associazione Elettrotecnica Italiana, Atti. 

National Indian Association, ‘‘ The Indian Magazine 
and Review.” 

National Physical Laboratory, 
searches. 

National Service League, Journal. 

New South Wales, Royal Society, Journal and Pro- 
ceedings. 

New York Academy of Sciences, Annals and 
Memoirs. 

North-East Coast Institution of Engineers and 
Shipbuilders, Transactions. 

Nova Scotian Institute of Science, Transactions. 

Paris, Comité International des Poids et Mesures, 
Procés Verbaux. 

—, Conservatoire National des Arts et Métiers, 
Annales. 

——, Société d’Hncouragement pour l'Industrie 
Nationale, Bulletin. 

—, Société de Géographie Commerciale, Bulletin. 

—, Société des Ingénieurs Civils, Mémoires, 


od 


Collected Re- 


——, Société Internationale des Electriciens, 
Bulletin. 

——, Société Nationale d’Acclimatation de France, 
Bulletin. 


Patent Office, Illustrated Official Journal. 

Pennsylvania (Western), Engineers’ Society of, Pro- 
ceedings. 

Philadelphia, Academy of Natural Sciences, Pro- 


ceedings. 
, Engineers’ Club, Proceedings. 


Physical Society, Proceedings. 

Quekett Microscopical Club, Journal. 

Royal Agricultural Society, Journal. 

Royal Asiatic Society, Journal. i 

Royal Astronomical Society, Memoirs. 

Royal Cornwall Polytechnic Society, 
Report. 

Royal Dublin Society, Proceedings and Trans- 
actions. 

Royal Horticultural Society, Journal. 

Royal Institute of British Architects, Journal. 

Royal Institution of Great Britain, Proceedings. 

Royal Irish Academy, Transactions and Proceed- 
ings. 

Royal Meteorological Society, Quarterly Journal 

-and Record. 

Royal National Life Boat Institution, ‘‘ The Life- 
Boat” and Annual Report. 

Royal Sanitary Institute, Journal. 

Royal Scottish Society of Arts, Transactions. 

Royal Society, Philosophical Transactions and Pro- 
ceedings. 

Royal Society of Edinburgh, Transactions and Pro- 
ceedings 


Annual 


~ 
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Royal Statistical Society, Journal. 
Royal United Service Institution, Journal. 
Smithsonian Institution, Report and Pablications. 
Society of Antiquaries, Archæologia and Proceed- 
ings. 
Society of Architects, Journal. 
Society of Biblical Archeology, Proceedings. 
„Society of Chemical Industry, Journal. 
Society of Cymmrodorion, Magazine. 
Society of Dyers and Colourists, Journal. 
Society of Engineers, Transactions. 
South African Association for the Advancement of 
Science, Report. l 
South Wales Institute of Engineers, Proceedings. 
Tokyo, Imperial University, Journal of the College 
of Science, 
Tramways and Light Railways Association, Journal. 
Victoria Institute, Journal of the Transactions. 
Wisconsin Academy of Sciences, Transactions, 


JOURNALS. 
Weekly. 


Amateur Photographer. 
American Gas Light Journal. 
American Machinist. 
Architect. 

Auto-Motor Journal. 

Board of Trade Journal. 
Bookseller. 

Bradstreet’s. 

British Architect. 

British Journal of Photography. 
Builder. 

Building News. 

Cabinet Maker. 

Chemical News. 

Chemist and Druggist. 
Chronicle (Montreal). 
Chronique. 

Colliery Guardian. 
Commercial Education. 
Contractors’ Record. 
Cosmos: Revue des Sciences. 
Economist. 

Electrical Engineering. 
Electrical Industries. 
Electrical Review. 

Electrical Times. 
Electrician. 

Electricity. 

Engineer. 

Engineering. 

Engineering Record (New York). 
English Mechanic. 

Flight. 

Gardeners’ Chronicle. 
Graphic. 

Grocer. 

Indiaman. 

Indian Engineering. 

Internal Combustion Engineering. 
Iron and Coal Trades Review, 
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Journal of Gas Lighting. 
Journal of Horticulture. 
Kinematograph. 

Lancet. 

Leather. 

London County Council Gazette. 
London Teacher. 
Machinery. 

Machinery Market. 
Master Builder. 
Mechanical Engineer. 
Mechanical World. 
Medical Press and Cfrcular. 
Millers’ Gazette. 

Mining Journal. 

Mining World (Chicago). 
Model Engineer and Electrician. 
Motor Traction. 

Musical Standard. 
Nation. 

Nature. 

Notes and Queries, 
Page’s Weekly. 
Pharmaceutical Journal. 
Photography. 

Pitman’s Journal. 
Practical Engineer. 
Produce Markets’ Review. 
Public Opinion. 

Railway News. 

Revue Industrielle. 
Sanitary Record. 
Saturday Review. 
Science. 

Scientific American. 
Shipping World. 
Spectator. 

Sphere. 

Surveyor. 

Textile Mercury. 

Timber News. 

Timber Trades Journal. 
Work. 


Fortnighily. 


Agricultural News (Barbados). 
Corps Gras Industriels. 
Finance Chronicle. 
Irish Builder and Engineer. 
Jeweller and Metalworker. 
Junior Mechanics and Electricity. 
Madrid Cientifico. 

` Perak Government Gazette. 
Quinzaine Coloniale. 
Railways (Calcutta). 
Revue du Travail (Brussels). 
West India Committee Circular. 


Monthly. 


Acetylene Lighting and Welding Journal. 


Agricultural Journal (Pretoria). 
Agricultural Record. 
. Analyst. 


ae 


ook A I 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 1043 


Arms and Explosives. 
Automobile Engineer. 
Board of Agriculture Journal. 
Brewers’ Journal. : 
British Esperantist. 
British Trade Journal. 
Building Societies’ Gazette. _ 
Cassier’s Engineering Monthly. 
Caterer. 

Chemical World. 

Cold Storage and Ice Trades Review. 
Commercial America, 

Concrete. 

Construction (Toronto). 

Co-partnership. 

Cotton (Atlanta). 

Decorator. 

Dyer and Calico Printer. 

Educational Times. . - 
Engineering Magazine. `^ 

Engineering Review. 

Ferro-Concrete. : 
Furniture Trade Review (New York). 

Gas and Oil Power. 

Geographical Journal. 

Giornale del Genio Civile (Rome). 
Horological Journal, 

Ice and Cold Storage. 

Illuminating Engineer. 

Imperial Colonist. 

Indian and Eastern Engineer. 

International Sugar Journal. 

Investor’s Monthly Manual. 

Journal d’Agriculture Tropicale. 

Journal d'Hygiène. / 

Journal of Department of Agriculture of Victoria. 
Leather Trades’ Review. 

Marine Engineer. 

Mercantile Guardian. 

Miller. 

Mois Scientifique et Industriel. 
Moniteur Scientifique. 

Musical Times. 

Paper Makers’ Monthly Journal. 
Philosophical Magazine. 
Photographic Journal. 
Photographic Times (New York). 
Plumber and Decorator. 

Pottery and Glass (New York). 
Pottery Gazette. 

Power User. 

Propriété Industrielle (Berne). 
Science Abstracts. 

Scottish Geographical Magazine. 
Secretary. 

South African Engineering. 
Steamship. 

Studio. 

Symons’s Meteorological Magazine. 
Textile Manufacturer. 

Textile Recorder. 

Tropical Life. 

United Empire. 

War Office Times and Naval Review. 
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Watchmaker, Jeweller, and Silversmith.: British Australasian. 
- ` Water and Water Engineering. Canadian News. 
` _ Wireless World. Ceylon Observer (Overland Edition). 
World’s Carriers. . Englishman (Calcutta). 
Quarterly Hindu (Madras). 
: ; Home and Colonial Mail. 
_ Agricultural Journal of India. á London and China Telegraph. 
Botanical Journal. . London Commercial Record. 
Colonial Journal. Madras Weekly Mail. 
-Edinburgh Review. Newcastle Weekly Chronicle. 
_ Quarterly Review. Pioneer Mail (Allahabad). 
_ West Indian Bulletin. Shipping Gazette and Liloyd’s List (Weekly 
“i Summary). oe 
oa. AEWGR ASE: 7 South Africa. 
“ -African Mail. Times of Ceylon (Weekly Summary). 
African World. = Times of India (Overland Weekly Edition). 


The issue of some of these Transactions and Periodicals has been affected by the War, and in 
certain instances the Society’s sets of the’ publications are therefore incomplete. 
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INDEX TO 


A. 


Acqui and its mud baths, 134 

Advertising in China, newspaper, 977 

Aeronautical Society’s gold medal, 700 

Afghanistan, sheep and wool industry of, 893 

Agricultural training, 663 

Agriculture, applications of electricity to, paper by T. 
Thorne Baker, A.M.I.E.E., F.C.S., 70 

in Eritrea, 140 

—_~——-—---__—— Southern Arabia, 848 

— , tropical, by Professor Wyndham R. Dunstan, 
C.M.G., LL.D., F.R.S., 770 

Ahoms : their origin, manners, and customs, by M. Sadir, 
338 

Air-craft, German, 832 

Air (liquid), applied to engineering, 624 

Alaska and the Yukon, 750 

Albert medal, list of awards, 347; awarded to Chevalier 
Guglielmo Marconi, LL.D., D.Sc., 643; annual report, 
689 

Alcohol in France, 1912, production of, 202 

———— (industrial) supply, as bearing on the drift of 
chemical manufactures to Germany, letter, T. Bolas, 863 

——-—, motor fuels, with special reference to, paper by 
William Reginald Ormandy, D.Sc., F.C.S., 234 

ALDRED LECTURE :—Shakespeare’s life and work, by Sir 
Sidney Lee, D.Litt., LL.D., 496; annual report, 688 

Alfalfa in the Argentine, 565 

Algeria (Southern), trade of, 83 

Allowances (in textile trades), claims for, 228 

Alsace-Lorraine, French language in, 84 

Aluminium, Indian, 248 

————_——— industry of India, 135 

American competition (woollen goods), 422 

Amery, L. S., M.P., letter, administration of imperial tele- 
graphs, 661 

Ammonium sulphate in China, growing use of, 84 

Anderson, J. D., disc., Indian museums, 219; disc., Indian 
census of 1911, 636; Zetter, do., 638 

Anson, Right Hon. Sir William Reynell, Bart., 
M.P., obituary, 666 

Apple harvest, France, 1913, 445 

trade, Tasmanian, 401 

Apples and pears, storage and disposal of, 970 

Apricot kernel industry, China, 930 

Aqueduct, Pugliese, 847 

‘ Aquitania,” anti-rolling tank fitted to, 698 

Argentina, meat industry of, 962 

Aronson, Adolph, appointed scrutineer, 681; 
meeting, 696 

Art and art-industry, fashion in, paper by Sir Charles 
Waldstein, Litt.D., Ph.D., 407 

—— and manufacture, 928 

—— (applied), at the exhibitions, 799 

—- (fine); proposed committee on, 798 

—— (industrial), and a ministry of fine art, 99 

in the Punjab, by W. Coldstream, I.C.S. 


D.C.L., 


annual 


(retired), 116 

—-, the relation of industry to, Cantor Lectures by Sir 
Charles Waldstein, Litt.D., Ph D., 849, 865, 881; 
syllabus, 159 

Artesian basin of Australia, 438 

Artists’ general benevolent institution, 977 

Arts and crafts, 20, 99, 178, 273, 381, 467, 559, 639, 726, 798, 
861, 928, 992 
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Arts and industries, home, 100, 639 

——, Italian peasant, 179 

Arundel, Sir Arundel T., K.C.S.I., dise., Indian museums, 
219; letter, Indian water gardens, 588; disc., the Punjab 
canal colonies, 623 

Asbestos, Canadian, 36 

Asiatic immigration, 138 

Asphalt to concrete, bonding of, 975 

Australia, great Artesian basin of, 438 

house, mural decorations competition, 864 

, some troublesome importations, 404 

—, war policy in, 1006 

Australian federal parliament houses, 815 

—_—————. geographers, three early, 954 

_—_——— ports in relation to modern ships, 938 

—_—_——— trade in 1913, 876 

Automobile Engineering and the War, by L. H. Pomeroy, 
1012 


_ 
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B. 


Bacon, John Henry Frederick, M.V.O., A.R.A., obituary 
229 

Baig, Mirza Ali Abbas, ©.S.I., disc., Indian water gardens, 
461 

Bailey, Frank, M.Inst..E., presentation to, of medal for 
his paper on electric supply in London, 16 

Baines, Sir J. Athelstane, C.S.I., chair, Indian census of 
1911, 627 

Baker, T. Thorne, A.M.I.E.E., F.C.S., paper, the applica- 
tions of electricity to agriculture, 70 

Balkan peninsula, travels in the, paper by H. Charles 
Woods, 350 E 

Bamboos, manufacture of paper pulp from, in far East, 196 

Bananas (Libyan) on sale at Rome, 864 

Bangkok, commerce of, 626 

Bangles (glass) in India, 930 

Barrage, Esneh, Egypt, 974 

Barry, James, portrait of, by Romney, 606 

Bars, new method of producing hollow, 698 

Baths (mud), Acqui and its, 134 

Bayley, Sir Steuart Colvin, G.C.S.I., C.I.E., vote of thanks 
to Chairman of Council, 16; chair, Indian water gardens, 
447; annual meeting, 696 

Bean, C. E. W., M.A., B.€.L., presentation to, of medal 
for his paper on the wool industry in the British 
dominions, 16 

Beaumont, Guy, A.M.I.C.E., diše., . Inexpensive motoring, 
556, 558 

Bedford, Lieut.-Colonel Sir Charles: D.Sc., LL.D., chair, 
the oil resources of the Empire, 471 

Beer production, Belgian, 66 . 

Beet (sugar) in France, 1914, 784 

—-—, insect enemies of, 489 

Belgian crafts, England and, 992 
Belt (conveyor), largest in world, 156 

Benton, Sir John, K.C.I.E., presentation to, of medal for 
his paper on irrigation works in India, 16 

Benzoin in Malay Peninsula, 844 

Beresford, J. S., C.I.E., M-Inst-C.E., chair, Punjab canal 
colonies, 611 

Bhownagegree, Sir Mancherjee, K.C.I.E., ` dise., Khorasan, 
286 

Bibby, Arthur W., disc., the port and city of Rangoon, 
545 

Birdwood, Frank, dise., Montreal. Ottawa, and Georgian 
Bay canal, 368 
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Birdwood, Sir George, K.C.I.E., C.S.I., M.D., LL.D., 
elected a member of Council, 25; dise., Indian museums. 
217; disc., Indian water gardens, 456, 464; Zetter, ety- 
mology of “‘ bun,” 506; Zetter, Indian water gardens, 527 3 
letter, gums and resins of the Red Sea region, 608 

Bison, preservation of, 36 

Blankets, paper, 228 

Block-printing, Japanese and European, 20 

Blyth, Lord, chair, Montreal, Ottawa, and Georgian Bay 
canal, 253, 364 

Bolas, T., F.C.S., F.1.C., letter, the industrial alcohol supply 
as bearing on the drift of chemical manufactures to 
Germany, 863 

Bone, Professor William A., D.Sc., Ph.D., F.R.S., Howard 
Lectures, surface combustion>787, 801, 818 ; syllabus, 361 

Bonecourt gas-fired boiler, 782 


BOOKS, NOTES ON :— 


Ballen, Dorothy, Bibliography of Road-making and 
Roads in the United Kingdom, 201 

Barger, George, M.A., D.Sc., The Simpler Natural Bases, 
767 

Berriman, Algernon E., Motoring, 320 

Best, R. H., and Ogden, C. K., B.A., The Problem of the 
Continuation School, 563 

Bishop, Joseph Bucklin, The Panama Gateway, 82 

Carey, Alfred Edward, M.Inst.C.E., The Making of High 
Roads, 679 

Case, Gerald O., Coast Sand Dunes, Sand Spits, and 

_ Sand Wastes, 625 _ é 

Cescinsky, Herbert, and Malcolm Webster, 
Domestic Clocks, 64 

“ Citizen Series ” Maps of London, 343 

Cox,. J. Charles, LL.D., F.S.A., The English Parish 
Church, 1038 

Crew, Albert, Economics for Commercial Students, 1008 

Dawe, Edward A., Paper and its Uses, 976 

Desch, Cecil H., D.Sc., Ph.D.,Metallography, 563 

Douglas, James, LL.D., New England and New France, 22 

Duthie, Arthur Louis, Stencils and Stencilling, 562 

Dying, Whole Art of, 766 

Enock, C. Reginald, F.R.G.S., The Panama Canal, 699 

Every Briton’s War Book, 961 

Exhibition, International Fine Arts, Rome ; 
of British Section, 383 

Godfrey, Walter H., Gardens in the Making, 765 

Goodall, G. W., Advertising, 879 

Gotch, J. Alfred, F.S.A., Early Renaissance Architecture 
in England, 767 

Gowen, Herbert H., D.D., F.R.G.S., An Outline History 
of China, Part IT., 41 

Hale, Arthur J., B.Sc., The Synthetic Use of Metals in 
Organic Chemistry, 564 

Hooper, John, and Alfred J. Shirley; Handicraft in Wood 
and Metal, 22 

Johnson, Stanley C., M.-A., à History of Emigration 
from the United Kingdom to North America, 1763- 


English 


Souvenir 


1912, 40 
J ohnson, W.H., F.L.S. , Elementary Tropical Agriculture, 
343 


Jones, Walter, Ph.D., Nucleic Acids, 767 

Kendrick, A. F., A Catalogue of Tapestries, 1039 

Korea, Annual Report of the Reforms and Progress in 
Chosen, 562 

Latham, Ernest, The Maintenance of Foreshores, 383 

Latter, H., M.A., Progressive Précis Writing, 444 

Leslie, G. D., R.A., The Inner Life of the Royal Academy, 
679 

Maclaren, W. F. de Bois, The Rubber Tree Book, 201 

Ogilvie, Can. pbell P., Diagrams of Argentine Trade 
Statistics from 1901, 23 

Phillips, Lisle March, The Works of Man, 444 

** Phoenix ” (Chas. S. Lake), The Motor Cyclists’ Hand- 
book, 65 

Pilcher, Richard B., The Institute of Chemistry of Great 
Britain and Ireland, 976 

Pitman’s Shorthand Instructor, 444 
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BOOKS, NOTES ON (continued) :— 


Ponsonby, Lieut.-Colonel Sir Frederick, K.C.V.O., C.B., 
What Every Private Soldier ought to know on Active 
Service, 945 

Salzmann, L. F., English Industries of the Middle Ages, 
39 

Scudder, Heyward, B.A., B.S., M.D., The Electrical 
Conductivity and Ionization Constants of Organic 
Compounds, 1009 

Shakespeare’s Works (Savoy Edition), 201 

Sharp, John, Wh. Sch., M.I.Mech.E., Some Considera- 
tions regarding Cast-iron and Steel Pipes, 962 

Stanley, Rupert, B.A., M.I.E.E., Text Book of Wireless 
Telegraphy, 945 

Stratton, Mary, Bruges : 
1008 

Terry, Schuyler B., The Financing of the Hundred Years’ 
War, 699 

Vizetelly, Frank H., Litt.D., LL.D., The Development 
of the Dictionary of the English Language, 1039 

Wells, G. J., and A. J Wallis-Tayler, The Diesel, or Slow- 
Combustion Oil Engine, 319 

Wireless Telegraphy and Telephony, Year-book of, 625 

Zeitler, Hans, Mica, 83 

Booms, textile trade, 136 

Bottomley, Professor W. B., M.A., Ph.D., F.L.S., paper, 
bacterial treatment of peat, 373 

Bowl, Studley, 250 

Brassey, Right Hon. Earl, G.C.B., disc., administration of 
imperial telegraphs, 656 

Bread-making industry at Milan, 841 

Brenan, Byron, C.M.G., disc., Montreal, Ottawa and 

Georgian Bay Canal, 371; disc., oil resources of the 

Empire, 488 ; disc., the port and city of Rangoon, 545; 

chair, administration of imperial telegraphs, 659 

Brewing figures, British, 508 

Bridge (Cologne) over Rhine, 246 

(New York) over Hudson, proposed, 441 

» Hellgate, 847 

, Quebec, 974 

(Sara) over Ganges, 80 

Bright, Charles, F.R.S.E., M.Inst.C.E., M.1.E.E., paper, 
the administration of imperial telegraphs, 643 

British Association meetings in Australia, 491 

——— Columbia, map of, 610 

—-———— mining in, 1034 

——— Guiana gold-mining, 248 

, railway development in, 816 

manufactures, 840 

Brittain, R. H., disc., perfumery, 61 

Brooks, F. Vincent, disc., the modern poster, 193 ; 
the history of colour printing, 269 

Browne, Walter Thurlow, obituary, 562 

Brunton, J. Forrest, M.Inst.C.E., presentation to, of 
medal for his paper on the city of Karachi, 16 

Bryan, Colonel William Booth, obituary, 1025 

Buchanan, G. C., C.I.E., M.Inst.C.E., paper, the port and 
city of Rangoon, 531; silver medal awarded to, for 

his paper, 689 

Bulgarian minister, H.E. (Mr. M. I. Madjaroff), disc., 

travels in the Balkan peninsula, 355 

“ Bun,” etymology of, letter, Sir George Birdwood, K.C.I.E., 
C.8.I., M.D., LL.D., 506 

Bunting3, English, 677 

Burch, R. M., disc., the history of colour printing, 269 

Burdett, Sir Henry, K.C.B., disc., zoological gardens, 33 

Burdon, E. Russell, M.A., presentation to, of medal for 
his paper on the development of research work in forest 

products, 16 

Burton, William, Cantor Lectures, some recent develop- 
ments in the caramic industry, notice of non-publica- 

tion, 995 

By-law, proposed new (Fellowship of Society), 643; 

annual report, 693; by-law passed, 696; notice, 701 


a Record and an Impression, 


i 


disc., 


C. 


Cable-way, Kashmir, 245 ; Zetter, M. de P. Webb, 424 
(single) crossing places, 441 
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Cacao, qualities in, desired by manufacturers, 813 ; Zetter, 
T. J. Harris, 910 
Calcutta, port of, and Bengal waterways, 665 
Calendar for session 1913-14, 5 
Camphor, Chinese, 65 
—, Japanese, 816 
Canada, British manufacturers and trade-with, 664 
, gift of flour: sale of sacks, 946 
———., high cost of food in, 490 
———, mineral output, 1912, 994 
, some branches of women’s work in, 829 
, trade opportunity of, 944 
Canadian asbestos, 36 
cheese and butter exports, decline in, 880 
confederation, jubilee of, 137 
forest resources and fire-prevention measures, 492 
magazine post, 491 
oil, 36 
Red Indians, 247 
Canal, Cape Cod, 910 
———. colonies, Punjab, paper by Sir James M. Douie, 
K.C.S.I., 611 
, Montreal, Ottawa, and Georgian Bay, paper by 
Sir Robert W. Perks, Bart., 254; disc., 364 
, Suez, 440, 927 
Canals, Punjab, 357 
Canberra, 317 
Candles from Italy, export of, 1005 


CANTOR LECTURES :—Notices of publication of reprints, 


233, 963 ; annual report, 686 ; notice of non-publication, 
995 


Ist Course :—“ The measurement of stresses in 
materials and structures,” by Professor E. G. 
Coker, M.A., D.Sc., 128, 144, 162; syllabus, 2 

2nd Course :—“ The relation of industry to art,” by 
Sir Charles Waldstein, Litt.D., Ph.D., 849, 865, 881 ; 
syllabus, 159 

3rd Course :—“ Artistic lithography,” 
Pennell, 701, 729, 753; syllabus, 251 

Cardamoms in Ceylon, cultivation of, 42 

Carpet industry, Indian, 972 

——— of Aubusson, 957 

Castle, Lionel, letter, the preservation of wood, 342 

Cattle (white) in Italy, 848 

Cecil, Hon. Mrs. Evelyn, disc., Indian water gardens, 458 

Cement and motors (British), oversea openings for, 1007 

, Turkish substitute for, 784 

Census (Indian) of 1911, paper by E. A. Gait, C.S.I., C.I.E., 
627 ; letter, N.S. Sandhu, M.A., 678; letter, B.A. Gupte, 


by Joseph 


(1911) figures, the deaf, blind, and insane, 195 
Cereal offals and certain other products for feeding 
purposes, 966 
Chadwick public lectures, 140 
trust, annual report, 694 
—— and the war, 880 
Chadwin, W. T., disc., applications of electricity to 
agriculture, 76; disc., bacterial treatment of peat, 379 
Champagne-making in the sherry district, 800 
Chance, Sir William, Bart., disc., rural housing, 337 


Channel tunnel, paper by Arthur Fell, M.P., 88 

—__—————— and its early history, paper by John 
Clarke Hawkshaw, M.A., Past President Inst.C.H., 592 

Channing, F. C., I.C.8. (retired), disc., Punjab canal 
colonies, 623 

Cheese-making, international congress of, Berne, 589 

Chefoo and its trade, 971 

Chemical products, committee on, 880 

Chestnuts, Chinese water, 34 

Chianti wine, production of, 42 

Child labour, 421 

China, future of mining in, by Kimio Nishizawa, 897 

industry of Limoges, 197 

Cholmeley, N. G., C.S.1., presentation to, of medal for 

+ his paper on the oil-fields of Burma, 16 

Christmas cards and their lettering, 178 

Christy, Frank, disc., applications of electricity to agricul- 
ture, 77 
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Churton, Miss A., dise., rural housing, 336 . 

Cinematographs for Chinese, 229 i 

Clayden, A. Ludlow, paper, inexpensive motoring, 546 

Clougher, T. R., disc., Montreal, Ottawa, and Georgian 
Bay canal, 367 

Coach-building prizes, 1026 

Coal, anthracite, in British Columbia, 23 

——, imports of, by Italy, 626 

—— in United Kingdom, output of, 760 

Cobalt, Canadian, 832 


COBB LECTURES :—Annual report, 688 
The singing of songs, old and new, by H. Plunket 
Greene, 931, 947, 963 


Cocoa cultivation in the Cameroons, 445 

industry in the Gold Coast, 796 

Coconut husks in Jamaica, utilisation of, 1040 

Coffee-growing in Norfolk Island, 877 

——— Paraguay, 846 

——-— new variety in Guadeloupe, 668 

Coker, Professor E. G., M.A., D.Sc., Cantor Lectures, the 
measurement of stresses in materials and structures, 
123, 144, 162; syllabus, 2; measurement of stress, 905 

Coldstream, W., I.C.S. (retired), industrial art work in 
the Punjab, 116; Zetter, Indian museums, 220; letter, 
Indian water gardens, 463; disc., Indian census of 1911, 
637 

Cole, Alan S., C.B., decorations of the Victoria and Albert 
Museum, 270; elected a member of council, 769 

Collision at sea, prevention of consequences of, 697 

Colman, E., disc., bacterial treatment of peat, 379 


COLONIAL SECTION :—Annual report, 685; list of com“ 
mittee, 817 

lst Meeting :—‘*‘ The Montreal, Ottawa, and Georgian 
Bay Canal,” by Sir Robert W. Perks, Bart., 253 ; 
disc., 364 

2nd Meeting :—-*‘ Thè oil resources of the Empire,” 
by Dr. F. Mollwo Perkin, F.1.C., F.C.8., 471 

3rd Meeting :—‘‘ The administration of imperial 
telegraphs,” by Charles’ Bright, F.R.S.E., 
M.Inst.C.E., M.1.E.E., 643 


Colour printing, history of, paper by R. A. Peddie, 262 

schemes of the moment, 992 

Colour-prints, Japanese, paper by Edward F. Strange,- 
R.E. (Hon.), 222 

Combustion, surface, Howard Lectures by Professor 
William A. Bone, D.Sc., Ph.D., F.R.S., 787, 801, 818; 
syllabus, 361 

Commerce, school of, at Lyons, 140 

Commercial education, international society for promotion 
of, 250 

Congress, international engineering, 1915, 101, 624 

Conway, Sir William Martin, F.S.A., F.R.G.S., chair, 
travels in the Balkan peninsula, 350 

Cooper and Nephews, William, letter, sheep dip, 424 

Coptic cloths, 764 

Corfield, Wilmot, disc., Indian museums, 218; 
Indian museums, 249 

Cork industry, Spanish, 182 

Cotton and gmall-pox, 676 

——— damping in the Punjab, 139 

explosives, 1024 

, government grading, 765 

growing association, British, work of, 811 

in British Kast Africa, 841 
in German colonies, 944 

, holding back, 506 

schemes, 961 

waste spinning, 504 

Council, 1913-14, 1 ; report, 681; 1914-15, annual report, 
694; elected; 697; Colonel Sir Thomas H. Holdich, 
R.E., K.C.M.G., K.C.I.E., C.B., D.Sc., re-elected chair- 
man, 769; Sir George Birdwood, K.C.I.E., C.S.I., M.D., 
LL.D., elected a member, 25; Alan S. Cole, C.B., elected 
a member, 769; Duke of Norfolk, K.G., G.€.V.0., 
elected a Vice-President, 447; Lord Blyth elected a 
Vice-President, 995 


letter, 
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Coutts, J., disce., bacterial treatment of peat, 378, 40 6 
Cox, Harold, chair, rural housing question, 323; disc., 
Indian'water gardens, 459 
Crace, J. D., letter, Indian museums, 217; disc., fashion 
in art and art-industry, 418 
Crichton-Browne, Sir James, M.D., LL.D., D.Sc., F.R.S., 
chair, house-flies and disease, 387 
Cross, Right Hon. Viscount, G.C.B., G.C.S.1., obituary, 181 
Cunningham, Lieut.-Colonel Allan, disc., house-flies and 
disease, 397 
Cyder in France, production of, 680 


D. 


Dale, Samuel S., letter, metric system, 180, 318 

Dams, arched, 847 

Dane, Sir Louis W., G.C.I.E.; C.S.I., disc., the Punjab canal 
colonies, 620 

Davis, Charles, M.V.O., obituary, 625 

Dawkins, Professor W. Boyd, D.Sc., F.R.S., letter, Indian 
museums, 217 

Deaf, blind, and insane (Census figures), 195 

Deserts (definition, causes and soils), by Professor J. W. 
Gregory, F.R.S., 1003 

Design, a plea for, 929 

d’Erlanger, Baron, telegram, Channel tunnel, 95 

De Vinne, Theodore Low, obituary, 359 

Dictionaries of the English language, letter, Frank H. 
Vizetelly, Litt.D., LL.D., 38 ; letter, E. H. Scammell, 198 

Dobson, James M., disc., channel tunnel and its early 
history, 600 

Dock (“ White Star ”) at Southampton, construction of, 78 

Dogs as railway constructors, 359 

Domestic economy in Paris, practical work in, 1036 

Douie, Sir James M., K.C.S.I., paper, the Punjab Canal 
colonies, 611 ; silver medal awarded to, for his paper, 689 

Duncan, Professor Robert Kennedy, obituary, 468 

Dunn, G. Owen, disc., the port and city of Rangoon, 545 

Dunn, Henry, disc., rural housing, 336 

Dunstan, Professor Wyndham R., C.M.G., LL.D., F.R.S., 
tropical agriculture, 770 

Durand, Right Hon. Sir Henry Mortimer, G.C.M.G., 
K.C.S.I., K.C.I.E., chair, Indian museums, 220; disc., 
Khorasan, 284 

Durham, Miss M. E., disc., travels in the Balkan peninsula, 
355 

Durning-Lawrence, Sir Edwin, Bart., obituary, 507 

Dyers’ difficulties, 1024 

Dyes, 421 

Dyestuffs, supply of, 937 


E. 

Easdale, W. C., disc., motor fuels, 241 ; corrections, 278 

East Africa, sheep and wheat in, .667 

Economic and industrial resources, need for better organi- 
sation of, paper by C. R. Enock, C.E., F.R.G.S8., 512 

Education, imperial, 586 

—_—_—___—- (industrial) in Nova Scotia, 317 

Educational pioneering, Queensland, 968 

Egg products, Chinese, 973 

Eggs in Europe, production and consumption of, 121 

—— method of hatching, in China, 768 

Electric car, gas, 846 

- Jocomotives, Mount Royal, 80 

- mining locomotive, 246 

- power from river Dee, 245 

- traction on St. Gothard railway, 62 

- train, benzol, 80 

Electrical vibrations and wireless telegraphy, Juvenile 
Lectures by R. P. Howgrave-Grabam, M.I.E.E., notice, 
45; report, 143, 161 

industries in Japan, present state of, by Pro- 

fessor Shunkichi Kimura, Ph.D., 671 

Electricity, applications of, to agriculture, paper by T. 
Thorne Baker, A.M.I.E.E., F.C.S., 70 

—-—_—- in coal mining, limiting conditions of safe use of, 
927 


ee 


, Some modern applications of, 962 
Electrolysis, effect of, in producing corrosion in iron, 245 
Elephant domestication in the Belgian Congo, 994 
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Elephants in Assam, preservation of, 784 

Embroidery and trimmings, British, 1022 

—-———— industry of the Philippines, 955 

—-———~——— in London schools, teaching of, 273 

trade (Swiss), decline in, 1010 

Emden, Walter, obituary, 81 

Emeralds, Colombian, 943 

Emerising process, 227 

Emigration, Italian, 360 

Empire notes, 86, 137, 247, 316, 402, 491, 586, 663, 749, 814, 
876, 944, 1006 

Engine (oil-burning) on Garratt principle, 441 

coupled 2-8-2 alternating current, 624 

Engineering notes, 79, 155, 245, 358, 440, 525, 624, 697, 782, 
846, 908, 974, 1036 

-— (automobile) and the war, by L. H. Pomeroy, 


—— ee, 
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congress, San Francisco, 1915, 624 

———-——-, pioneers in, 1036 

Engineers, junior institution of, 946 

Enock, C. R., C.E., F.R.G.S., paper, need for the better 
organisation of economic and industrial resources, 512 

Eritrea, agriculture in, 140 

Escudier, J. L., disc., rural housing, 338 

Eucla artesian basin, Western Australia, 37 


EXAMINATIONS, ROYAL SOCIETY OF ARTS, 1914, notice, 103 : 
number of entries, 323 ; notices, 427, 671, 753, 833, 897 ; 
annual report, 691; changes in 1915 programme, 769 ; 
time-tables for 1915, 785; report on, 913 

Music, practical, 1914, notice, 253; 1913 and 1914, 
annual report, 691 ; 1914, report, 701 
Viva voce in modern languages, annual report, 691 
EXHIBITIONS :— 
Aero and marine, Olympia, 398 
Aero-locomotion and motor-boats, Turin, 565 
Art of the Drama, Zurich, 320 
Arts and Crafts, Camberwell, 273 
Athene Society of Broderers, 727 
Birds and Insects, Paris, 230 
British arts and crafts, Paris, 467, 559, 862 
Electrical, Barcelona, 1915, 276 
Englishwoman’s, 21, 946 
Furniture, Central School of Arts and Crafts, 560 
Home arts and industries, Albert Hall, 639 
Inter-imperial, Montreal, 1917, 137 
International advertising, 524 
International printing, 604, 640 
Lithographic prints, Royal Society of Arts, 253 

_ London Salon of Allied Artists’ Association, 726 
Marine and colonial, Genoa, 589 
Mining, Johannesburg, 156, 444 
Motor-car, Olympia, 18 
Moto-cycles, Milan, 589 
Mural decorations and tempera painting, 641 
Oil industries, 420 
Panama, machinery hall, 79 
Panama (San Francisco), 750, 1039 
Printing and allied trades, London, 509 
Proposed permanent, at 75, Dean Street, 274 
Royal College of Art, 862 
Shipping, 1914, 680, 896 
Society of Women Artists, 560 
Swiss national, Berne, 424 
Urban Science, Lyons, 445 
Woodcarving and furniture, Carpenters’ Hall, 726 
Wood industries, 101 


Exhibitions, cost of British sections at international, 173 
Exports, prohibited, 832 


Farm produce for the army, 896 

—-— school, Western Australian, 316 

Fashion ,in art and art-industry, paper by Sir Charles 
Waldstein, Litt.D., Ph.D., 407 

design, 467 

Fashions, duration of, 607 

Fell, Arthur, M.P., paper, the Channel tunnel, 88; disc., 
Channel tunnel and its early history, 602; silver medal 
awarded to, for his paper, 689 


r 


Vovember 13, 1914, JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Fellowship of the Society, annual report, 693; 
passed, 696 ; notice, 701- 

Fergusson, Hubert, disc., the preservation of wood, 313 

Ferro-concrete, injurious effect of electrolysis on. 8&1 

Ferry, Canadian trans-continental train, 909 

—-—, petrol-engined train, 1037 

Fertiliser (see “ Peat, bacterial treatment of ’’) 

Fibre cultivation in British East Africa, 827 

—— German colonies, 796 

industry of Mauritius, 780 

Fig culture in Southern France, 752 

—— industry, Spanish, 384 

Finance, annual report, 695 

Financial statement, 1913-14, 669 

Fish, improved method of shipping fresh, Norway, 360 

supplies, 840 

Fisheries of South Australia, 182 

Fishing-line (silkworm gut) industry, China, 768 

Flameproof fabrics, 136 

Flax and hemp in France, 469 

as a paying crop, 991 

Flies (house-) and disease, paper by Edward Halford Ross, 
M.R.C.S., L.R.C.P., 388; Zetters, G. Hurlstone Hardy 
and H. T. Geoghegan, 423 ; B. Lyle Smyth, Frank Tiffany 
and E. Halford Ross, 442; F. C. Tipler, 492, Dr. C. E. 
Shelly, 493 “ 

Floors, concrete hardening material for, 246 

Flour-milling machinery for France, 977 

Flowers (cut) from Cannes, export of, 202 ` 

Fogs, French experiments in preventing, 845 

Foodstuffs, demand for, 944 

Forestry (extra-tropical) in Portugal, 953 

—— insurance, France, 154 

Foster, Peter Le Neve, prize, 769 

Fox, Sir Francis, disc., Channel tunnel, 95; disc., Channel 
tunnel and its early history, 601 

Fox-breeding in Greenland, 880 

Franklin memorial tablet, 17, 276; annual report, 694 

Fremantle, Hon. Sir Charles, K.C.B., obituary, 975 

Fruit industry, Belgian, 977 

—— preserving for small market growers, 951 

—— (small) industry in Ontario, origin and growth of, 
by A. W. Peart, B.A., 434 

Fryer, Sir Frederic W. R., K.C.S.I., disc., the port and 
city of Rangoon, 544 

Fuels (motor), with special reference to alcohol, paper by 
William Reginald Ormandy, D.Sc., F.C.S., 234 

Fur (Astrakhan) in Central Russia, 610 

Furnace (electric), new type of, 733 

Furs of the new world, 606 


by-law 


G. 


Gait, E. A., C.S.1., C.I.E., paper, the Indian census of 1911, 
627 ; letter, do., 638 

Galangal (Chinese), or ginger, 641 

Gardens, Indian water, paper by Mrs. Patrick Villiers- 
Stuart, £47 ; letter, E. B. Havell, 507; letter, Sir George 
Birdwood, K.C.I.B., C.S.I., M.D., LL.D., 527; letter, 
Sir Arundel F. Arundel, K.C.S.I., 588 

Garratt oil-burning engine, 441 

Gas (natural) in Hungary, 784 _ 

Gaster, Leon, disc., oil resources of the Empire, 488 

Gaster, Dr. M., disc., Indian water gardens, 459 

Gennadius, Joannes, H.E. the Greek minister, dise., 
travels in the Balkan peninsula, 355 

Geoghegan, H. T., Zetter, house-flies and disease, 423 

Geographers, three early Australian, 954 

Geographical agency, man as, by Sir Charles P. Lucas, 

` K.C.B., K.C.M.G., 979 

Germany, foreign workmen in, 668 
: , Teligious census of, 66 

Gillespie, T. H., Scottish zoological park, 173 

Glaser, H., disc., inexpensive motoring, 557 

Glass painting in medieval and renaissance times, tech- 
nique of, paper by John A. Knowles, 568 

Glass, strengthened, 435 

Glove industry of St. Junien, 728 

Goats, Spanish, 800 > 
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Gold mining, British Guiana, 248 : 
reserve (banking), 229 


Golding, H. J., disc., applications of electricity to agricul- 
ture, 77 


Graphite, Madazascar, 272 

Gray, Robert Kaye, obituary, 561 

Greece, wine production of, 585 

Greek minister, H.E. (Mr. Joannes Gennadius), dise., 
travels in the Balkan peninsula, 355 

Green, J. f.., disc., rural housing, 337 

Greene, H. Plunkst, Cobb Lectures, the singing of songs 
old and new, 931, 947, 963 

Gresham, James, obituary, 181 

Groom, Professor Percy, disc., the preservation of wood, 314 

Grossmith, J., disc., perfumery, 61 

Gum, Morocco, 20 

Gums and resins of Red Sea region, 585; Zetter, Sir George 
Birdwood, K.C.S.1., C.I.E., M.D., LL.D., 608 

Gupta, Sir Krishna G., K.C.S.1., disc., Indian museums, 
219; disc., Indian water gardens, 460 

Gupte, B. A., Zetter, the Indian census, 799 

Gyrostatic devices, 748 


H. 


Hail, protection of crops from, 641, 780 

Hall, A., disc., bacterial treatment of peat, 380 

Hall, A. D., F.R.S., reclamation of waste land, 883 

Ham-curing industry, Italian, 98 

Hancock, Walter C., B.A., F.I.C., presentation to, of medal 
for his paper on the physical properties of clay, 16 

Hand-spinning, 678 ; letter, H. B. McKerrow, 912 

Hanning, William, disc., administration of imperial tele- 
graphs, 658 

Hardy, G. Hurlstone, letter, house-flies and disease, 423 

Harling, Thomas, dise., Montreal, Ottawa, and Georgian 
Bay canal, 369 

Harris, T. J., letter, cacao growing, 910 

Harrison, Charles, dise., oil resources of the Empire, 488 

Harvest prospects, U.S.A., 700, 816, 848 

Harwood, Robert, obituary, 275 - 

Hassall, John, R.I., chair, the modern poster, 185 

Hats from Italy, exports of, 84 

Hatton, Major-General Villiers, C.B., obituary, 699 


Havell, E. B., disc., Indian water gardens, 460; Zetter, 
do., 507 


Hawes, E. F., disc., bacterial treatment of peat, 380 

Hawkshaw, John Clarke, M.A., Past President Inst.C.E., 
paper, the channel tunnel and its early history, 592; 
silver medal awarded to, for his paper, 689 

Hay crop, teff, tropical and sub-tropical, 994 

Heaton, Noel, dise., technique of glass-painting in medieval 
and renaissance times, 583 

Hele-Shaw, Dr. H. S., F.R.S., disc., motor fuels, 243 

Hendley, Colonel T. Holbein, C.I.E., paper, Indian 
museums : a centenary retrospect, 207; letter, do., 275; 
silver medal awarded to, for his paper, 689 

Henry, Dr. T. A., dise., perfumery, 61 

Hepworth, Norris Rhodes, obituary, 343 

Herring industry of Prince Edward Island, 84 

Hewkley, H., disc., the modern poster, 194 

Hildyard, J., dise., rural housing, 338 

History of the Royal Society of Arts, annual report, 693 

Hodson, T. C., disc., Indian census of 1911. 635 

Holden, Colonel H. C. L, R.A., C.B., F.R.S., chair, 
inexpensive motoring, 546 

Holdich, Colonel Sir Thomas H., R.E., K.C.M.G., K.C.I.E., 
C.B., D.Sc., chairman’s address (accuracy of scientific 
instruments), 7; disc., Khorasan, 285; chair, Aldred 
Lecture, Shakespeare’s life and work, 495; disc., Indian 
census of 1911, 637 ; chair, annual general meeting, 681 ; 
re-elected chairman of council, 769 

Hop industry of Rhine valley, 320 

Horses, length of service of French cavalry, 405 

Hotel industry, Nice, school for, 800 - ` p 

House-flies and disease, paper by Edward Halford Ross, 
M.R.C.S., L.R.C.P., 388 ; letters, G. Hurlstone Hardy and 
H. T: Geoghegan, 423; B. Lyle Smyth, Frank Tiffany: 
and E. Halford Ross, 442 ; F, C. Tipler, 492; Dr. C. E. 
Shelly, 493 


- 
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Housing question, rural, paper by T. Brice Phillips, 324 


HOWARD LECTURES :—Annual report, 687; notice of 
reprint, 979 
Surface combustion, by Professor William A. Bone, 


D.Sc., Ph.D.. F.R.S., 787, 801, 818; syllabus, 361 


Howgrave-Graham, R. P., M.1.E.E., Juvenile Lectures, 
electric vibrations and wireless telegraphy, notice, 45 ; 
report, 143, 161 

Humidity in weaving-sheds, 341 

Hungary, government aid to agriculture in, 728 

Hunt, Chalmers, disc., rural housing, 338 

Hunter, B. K., disc., applications of electricity to -agricul- 
ture, 77 

Hunter, Walter, obituary, 929 

Hutchinson, Christopher Clarke, 
obituary, 383 

Hyacinths (water) as fibre producers in Indo-China, 832 

Hydro-electric installation, Indian, 246 


K.C., M.Inst.C.E., 


I. 


Iceland, first railway in, 698 
, industries of, 760 

Imperial council of commerce, 316 

—— interchange of visitors, 814 

Inchcape, Right Hon. Lord, G.C.M.G., K.C.S.I., K.C.1.E., 
chair, the port and city of Rangoon, 531 

Index (ten-volume) to Journal, vols. LI.-LX., annual 
report, 694 

India and Burma, railway connection between, 1021 

———-— Ceylon, railway connection between, 525 

—--—, mineral production of, .1912, 356 

Indian census of 1911, paper by E. A. Gait, 6.8.1, C.I.E., 
627; letter, N. S. Sandhu, M.A., 678 

——-— currency, 675 

——-— museums : a centenary retrospect, paper by Colonel 
T. Holbein Hendley, C.I.E., 207 | 

- soldiers’ fund, 1025 

—--——- water gardens, paper by Mrs. Patrick Villiers-Stuart, 
447 ° 


INDIAN SECTION :—-Postponement of meeting, 6; meeting 
of committee, 591; annual report, 684; list of com- 
mittee, 801 

ist Meeting :—‘“‘ Indian museums: a centenary retro- 
spect,” by Colonel T. Holbein Hendley, C.I.E., 205 

2nd Meeting :—* Khorasan: the Eastern Province 
of Persia,” by Major P. M. Sykes, C.M.G., C.I.E., 279 

3rd Meeting :—‘‘ Indian Water Gardens,” by Mrs. 
Patrick Villiers-Stuart, 447 

4th Meeting :—‘‘ The Port and City of Rangoon,’’ by 
G. C. Buchanan, C.I.E., M.Inst.C.E., 531 

5th Meeting :—‘‘ The Punjab Canal Colonies,” by Sir 
James M. Douie, K.C.S.I., 611 

6th Meeting :—' The Indian Census of 1911,” by E. A. 
Gait, C.S.I., C.I.E., 627 


Indigo blue, 62 

Industrial annual, 608 

Industry to art, the relation of, Cantor Lectures by Sir 
Charles Waldstein, Litt.D., Ph.D., 849, 865, 881; 
syllabus, 159 

Insect pests in orchards, destruction of, 98 

Investments, imperial, 814 

Tron, American ingot, 847 

and steel institute, 641, 879 

, economies in manufacture of, 1037 

Irrigation, Australian, 247 

works in Italy, 940 

Italian emigration, 728 

mercantile marine, 700 ; 
to, 565 

Italy, irrigation works in, 940 

—-— labour strikes in, 667 

, market garden production in, 470 

—-—, population of, 23 

——, private wealth in, 752 

Tvory-carving industry, Chinese, 128 k i 
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J. 

Japan, present state of electrical industries in, by Professor 
Shunkichi Kimura, Ph.D., 671 

Japanese Ambassador, H.E., chair, Japanese colour-prints, 
221 

colour-prints, paper by Edward F. Strange, R.E. 

(Hon.), 222 

Jardine, Sir John, K. c. I.E., M.P., dise., the port and city 
of Rangoon, 543 

Jeffreys, Major-General H. B., OB., disc., Channel tunnel 
and its early history, 604 

Jenkins, Hon. J. G., disc., administration of imperial tele- 
graphs, 657 

Jerusalem, modern improvements at, 528 

Jewellery (Chinese) made in Germany, 848 

Johnson, Q. E. M., letters, the metric system, 100, 198 

Jones, George, disc., house-flies and disease, 395 

Journal, covers for, notice, 87; notice of bound annual 
volumes, 770 ; foreign postage of, 817 

Jute and its substitutes, 761 

» dear, 342 

J avenils Lectures, electric vibrations and wireless tele- 
graphy, by R. P. Howgrave-Graham, M.1.E.E., notice, 
45; report, 148, 161; annual report, 688 


K. 


Kapok in the Philippines, 896 

Kara Sea, trade through, 79, 725 

Kashmir, artistic industries of, 1004 

, cableway, 245; letter, M. de P. Webb, 424 

, medicinal plants of, 728 

Keeble, Professor Frederick, M.A., Sc.D., F.R.S., chair, 
bacterial treatment of peat, 372 

Khorasan : the eastern province of Persia, paper by Major 
P. M. Sykes, C.M.G., C.L.E., 279 

Kimura, Professor Shunkichi, Ph.D., present state of elec- 
trical industries in Japan, 671 

King, M., letter, Australia and the New Hebrides, 1008 

Kirkaldy, William George, obituary, 508 

Knowles, John A., paper, the technique of glass painting 
in medixval and renaissance times, 568 


L. 


Labour conditions in the dominions, 139 

Lace (hand-made) industry of Eastern France, 384 

, new fancy, 137 

, Syrian, 42 

Lago Maggiore, navigation of, 784 

Lamps for colour matching, 342 

Lanchester, H. V., F.R.1.B.A., presentation to, of medal 
for his paper on the design and architectural treatment 
of the shop, 16 

Lavender industry, French, 528 

Lawes and Gilbert centenary fund, 65 

Lawrence, Sir Walter Roper, Bart., G.C.1.E., chair, zoolo- 
gical gardens, 25 

Lee, Sir Sidney, D.Litt., LL.D., Aldred Lecture, Shake- 
speare’s life and work, 496 

Jiee-Warner, Sir William, G.C.S.I., LL.D., obituary, 199 

Le Neve Foster (Peter) Prize, 769 

Leslie, Sir Bradford, K.C.I.E., M.Inst.C.E., presentation 
to, of medal for his paper on Delhi, the metropolis of 
India, 16 te 

Lettering on Christmas cards, 178 

Lewes, Professor Vivian B., dise., motor fuels, 243 

Lewis, C. T. Courtney, disc., history of colour printing, 269 

Library, contributions to, 157, 978 

Lifeboats (paper) for submarine ships, 1025 

Lifts, American safety, 1037 

Lighting of great room, annual report, 694 

Lightning conductors and their tests, by Frederic H. 
Taylor, A-3oc.M.Inst. E.E., Assoc.M.Inst.M.E., 435 

Limoges, china industry of, 197 

Lithography, artistic, Cantor Lectures by Joseph Pennell, 
701, 729, 753; syllabus, 251 

Loan-guarantee, proposed imperial, 247 

Locomotive, articulated, 1037 

—, fireless, 909 
, gasoline goods and shunting, 155 
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Locomotive, largest, 697 

, Sulzer-Diesel, 359 

Lodge, Math2w, disc., oil resources of the Empire, 488 

Looms, weft-winding and automatic, 228 

Luca3, Sir Charles P., K.C.B., K.C.M.G, man as a geo- 
graphical agency, 979 

“Lybia, archeology in, 489 

Lynch, Henry Finnis Blosse, obituary, 39 


ee 


M. 


McBride, Hon. Pater, letter, administration of imperial 
telégraphs, 661 _ 

McCall, Hon. Sir John, letter, administration of imperial 
telegraphs, 661 

Machin, A., dise., bacterial treatment of peat, 379 

Machinery, imports of French wine-making, to South 
Africa, 141 d ; 

McKerrow, H. B. letéer, hand-spinning, 912 q 

Madjaroff, M. I. (H.E. the Bulgarian minister), disc., 

etravels in the Balkan peninsula, 355 + 

“ Mallee ’’ country of North-Western Victoria, 969 

Mallet, Robert Trefusis, C.E., obituary, 22 

Man a3 a g20zraphical agency, by Sir Charles P. Lucas, 
K.C.B., K.C.M.G., 979 

Manchester, new electric plant for, 526 

Manufactures, British, 840 

Maple industry of Canada, 133 

Marble industry, Carrara, 35 

Marconi, Chevalier Guglielmo, LL.D., D.Sc., Albert Medal 
awarded to, 643 

Marks, Sir George Croydon, M.P., disc., administration of 
imperial telegraphs, 658 

Match manufacture, Japanese, 800 

——--——-____--—, Russian, 404 

Maull, Henry, obituary, 751 

Mauritius, fibre industry of, 780 

, irrigation and immigration in, 878 

Maw, Dr. W. H., annual meeting, 697 

Mawson, Thoma; H., letter, Indian water gardens, 462 

Meade-Waldo, E. G. B., disc., zoological gardens, 33 

Measure, cloth, 608 

Meat supply, Empire, 1007 

Mecca, pilgrims to, 140 


MEDALS :— 
Albert, list of awards, 347; awarded to Chevalier 
Guglielmo Marconi, LL.D., D.Sc., 643; annual 


report, 689 
Society’s silver medals for papers read session 1912-13, 
presented, 16; 1913-14 awards (annual report), 689 
Medicinal plants of Kashmir, 728 
—— -m in England, cultivation and collection of, 
by W. A. Whatmough, B.Sc., 995 


MEETINGS OF THE 160TH SESSION :— 


ANNUAL MEETING, notice, 643: report of meeting, 681 ' 

COLONIAL SEOTION (see “ Coloniaf ”) 

INDIAN SECTION (see ‘‘ Indian ’’) 

, ORDINARY :—Annual report, 681 

ist Meeting :—Opening address by Colonel Sir Thomas H. 
Holdich, R.E., K.C.M.G., K.C.1.E., C.B., D.Sc., 6 

2nd Meeting :—“ Zoological gardens,” by P. Chalmers 
Mitchell, M.A., D.Sc., F.R.S., 25 

3rd Meeting :—‘‘ Perfumery,” by John Charles Umney, 
F.C.S., 45 

4th Meeting :—“ Applications of electricity to agricul- 
ture,” by T. Thorne Baker, A.M.I.E.E., F.C.S., 69 

5th Meeting :—“ The Channel tunnel,” by Arthur Fell, 
M.P., 87 ; 

6th Meeting :—“ The modern poster: its essentials and 
significance,” by W. S. Rogers, 185 

7th Meeting :—‘‘ Japanese colour-prints,”’ by Edward F. 
Strange, R.E. (Hon.), 221 

8th Meeting :—“ Motor fuels, with special reference to 
alcohol,” by William Reginald Ormandy, D.Sc., 
F.C.S., M.I.Automobile Eng., 233 
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MEETINGS OF THE 160TH SESSION (continued) :— 
9th Meeting :—“ The history of colour printing,” by 
- RR. A. Peddie, 261 

10th Meeting :—“ The preservation of wood,” by A. J: 
Wallis-Tayler, Assoc.M.Inst.C.E., 286 

11th Meeting :—‘‘ The rural housing question,’ by 
T. Brice Phillips, 323 7 

12th Meeting :—‘‘ Travels in the Balkan peninsula,” by 
H. Charles Woods, 350 

13th Meeting :—‘‘ The bacterial treatment of¥peat,’’ by 
Professor W. B. Bottomley, M.A., Ph.D., £.L.8., 372 

14th Meeting :—‘‘ House-flies and disease,” by Edward 
Halford Ross, M.R.C.S., L.R.C.P., 387 

15th Meeting :—“ Fashion in art and art-industry,’’ by 
Sir Charles Waldstein, Litt.D., Ph.D., 407 

16th Meeting :—“ Sarawak,” by Her Highness the 


- Ranee of Sarawak, 427 


17th Meeting :—‘‘ Shakespeare’s life and work ” (Aldred 
Lecture), by Sir Sidney Lee, D.Litt., LL.D., 495 

18th Meeting :—‘‘ The need for the better organisation 
of economic and industrial resources,” by C. R. Enock, 
C.E., F.R.G.S., 512 

19th Meeting :—‘‘ Inexpensive motoring,” by A. Ludlow 
Clayden, 546 

20th Meeting :—“ The technique of glass painting in 
medieval and renaissance times,” by John A. Knowles, 
567 

21st Meeting :— The Channel tunnel and its early 
history,” by John Clarke Hawkshaw, M.A., Past 
President Inst.C.E., 591 


Meik, C. S., M.Inst.C.E., dise., the port and city of Rangoon, 
545 

Members, honorary royal, 692 

—, list of, notice, 45; annual report, 692 

Memorial tablet to Franklin, 17, 276, 694 

—________—-—— Sir Isaac Newton, 41 

tablets, 565, 994 

Merthyr, Lord, G.C.V.O., obituary, 878 

Metric system, 63; letter, G. E. M. Johnson, 100, 198; 
letter, Samuel S. Dale, 180, 318 

Mexico, flora and fauna of, 35 

Mica mining in India, 1040 

Migration within the Empire, 316 

Milk (artificial) from soy bean, 493 

supply of Agra and Oudh, 154 

Mill construction, 608 

— names, 137 

— morals, 506 

Milner, the Right Hon. Viscount, G.C.B., G.C.M.G., D.C.L., 
LL.D., chair, need for the better organisation of economic 
and industrial resources, 512 

Mines and quarries (World’s), 1911, 249 

Mining in British Columbia, 1034 $ 

— China, future of, by Kimio Nishizawa, 897 

Mistletoe, damage by, to forest trees in France, 943 

Mitchell, P. Chalmers, M.A., D.Sc., F.R.S., paper, 
zoological gardens, 25; silver medal awarded to, for 
his paper, 689 

Mohammerah and the Persian Gulf, 399 

Mole, food of the, 896 

Monaco, archæological discovery at, 24 

Montreal, Ottawa,‘ and Georgian Bay canal, paper by Sir 
Robert W. Perks, Bart., 254; disc., 364 

Motor-cars, exports of French, to Brazil, 65 z 

——-———-, four driving wheels for, 440 z 

Motor fuels, with special reference to alcohol, paper by 

’ William Reginald Ormandy, D.Sc., F.C.S., 234 

Motoring, inexpensive, paper by A. Ludlow Clayden, 546 

Motors (British), oversea openings for, 1007 

Mourning wear, 896 

Muir-Mackenzie, Lady, disc., Indian water gardens, 461 

Murray, J. B., disc., the preservation of wood, 315 

Murray river system, Australia, 665 

Museum, Victoria and Albert, decorations of, by Alan S. 
Cole, C.B., 270 

Museums, Indian: a centenary retrospect, paper by 
Colonel T. Holbein Hendley, C.I.E., 207; letter, Wilmot 
Corfield, 249 ; letter, Colonel T. H. Hendley, 275 


a 


` 


N. 


Naidu, Mrs Sarojini, disc., Indian water gardens, 459 

Nash, Dr. E. H. T., dise., house-flies and disease, 396 

National competition at Victoria and Albert Museum, 861 

———-—— Physical Laboratory, Teddington, 119 

Netherlands, shipbuilding industry in, 946 p 

New Hebrides and Australia, 750 ; letter, M. King, 1008 

Newman, J. E., disc., applications of electricity to agricul- 
ture, 77 

Newton, Right Hon. Lord, chair, Khorasan, 279 

Newton, Sir Isaac, demolition of house, 41 

New York water supply, 588 

New Zealand, health statistics, 38 

legislation and finance, 317 


. Nice, marine flora of, 344 


Nicotine in France, sale of, 784 

Nigeria, British and German trade in, 1028 

Nishizawa, Kimio, future of mining in China, 897 

Nitro-glycerine, centenary of discovery of, 625 

Noble, R. d’Oyly, disc., oil resources of the Empire, 488 

Norfolk, Duke of, K.G., G.C.V.O., elected Vice-President 
of Society, 447 

North London exhibition trust, award of prizes, 511; 
alterations in conditions of prizes, 511 ; annual report, 
691 

Northampton Polytechnic institute, 912 

Nuts (Philippine), utilisation of, 752 


O. 
Oak tree in Alsace (St. Albogast’s oak), 469 
OBITUARY :— 
Annual report, 694 
Anson, Right Hon. Sir William Reynell,‘Bart., M.P., 
D.C.L., 666 
Bacon, John Henry Frederick, M.V.O., A.R.A., 229 
Browne, Walter Thurlow, 562 
Bryan, Colonel William Booth, 1025 
Cross, Right Hon. Viscount, G.C.B., G.C.S.1., 181 
Davis, Charles, M.V.O., 625 
de Vinne, Theodore Low, 359 
Duncan, Professor Robert Kennedy, 468 
Durning-Lawrence, Sir Edwin, Bart., 507 
Emden, Walter, 81 
Fremantle, Hon. Sir Charles, K.C.B., 975 
Gray, Robert Kaye, 561 
Gresham, James, 181 
Harwood, Robert, 275 
Hatton, Major-General Villiers, C.B., 699 
Hepworth, Norris Rhodes, 343 
Hunter, Walter, 929 - 
Hutchinson, Christopher Clarke, K.C., M.Inst.C.E., 383 
Kirkaldy, William George, 508 
Lee-Warner, Sir William, G.C.S.I., LL.D., 199 
Lynch, Henry Finnis Blosse, 39 
Mallet, Robert Trefusis, C.E., 22 
Maull, Henry, 751 
Merthyr, Lord, G.C.V.O., 878 
Pope, Alfred Atmore, 82 
Powell, James Crofts, 864 
Radstock, Lord, 81 
Ramsden, Sir John William, Bart., 507 
Ravenshaw, Thomas -Edward, J.P., 404 
Riley, Edward, 930 
Robertson, James Barr, 139 
Stokes, Vice-Admiral Robert Henry Simpson, 528 
Strathcona and Mount Royal, Right Hon. Lord, 
G.C.M.G., G.C.V.0., F.R.S., LL.D., 200 
Swan, Sir Joseph Wilson, D.Sc., F.R.S., 666 
Walton, Sir Robert, 878 
Washington, William de Hertburn, 993 


Oceanography, institute of, Havre, 565 

Octroi in France, revenue from, 700 

Offals (cereal) and certain other products for feeding 
purposes, 966 

Ogilvie, Campbell P., disc., perfumery, 61; dise., applica- 
tions of electricity to agriculture, 77 

Ogilvie, F. G., C.B., LL.D., presentation to, of medal for 
his paper on the Science Museum, 16 
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Oil, Canadian, 36 

—, Chinese nut, 343 

—- fuel, future of, by Sir Boverton Redwood, Bart., D.Sc., 
F.R.S.E., M.I.M.E., F.I.C., 103 

—-in Australia, bonus for, 525 

Papua, 848 

— industries exhibition, 420 

— palm, 626 

——-—-—, in German colonies, 762 

—— (petroleum), world’s production of, letter, J. Veitch 
Wilson, 442 

— resources of the Empire, paper by Dr. F. Mollwo Perkin, 
F.I.C., F.C.S., 471 

——, tomato seed, Italy, 404 

Olive production in Greece, 65 ° 

O’Meara, Major W. A. J., R.E., C.M.G., M.Inst.C.E., 
M.I.E.E., letter, administration of imperial telegraphs, 
660 

Ontario, origin and growth of the small-fruit industry in, 
by A. W. Peart, B.A., 434 

Opium in Siberia, 157 

Orange flowers on the Riviera, 747 

industry of Spain, 859 

Oranges and lemons in Italy, 970 

Orchards, insect pests in, 98 

Organisation of economic and industrial resources, need 
for better, paper by C. R. Enock, C.E., F.R.G.S., 512 

Ormandy, William Reginald, D.Sc., F.C.S., M.I. Auto- 
mobile Eng., paper, motor fuels, with special reference 
to alcohol, 234; silver medal awarded to, for his paper, 
689 

Ostia (ancient), the port of Rome, 662 

Ostrich-breeding in German South-West Africa, 469 

——— feather industry, Cape Town, 41 

Owen Jones prizes, annual report, 690 ; list of awards, 729; 
offer, 785 

Oyster fishery in Guernsey, 358 

Oysters, preservation and sterilisation of, 20 


Pacific islands, 1006 

Panama canal question, 201 

Paper life-boats for submarine ships, 1025 

—-— making in India, prospects of, 38 

—-—— mill (modern) in China, 141 

—--—— pulp from bamboos in Far East, 196 

Paris in war time, population of, 962 

Parkin, Dr. G. R., C.M.G., dise., Montreal, Ottawa, and 
Georgian Bay canal, 366, 369 ; 

Parnacott, Alfred E., disc., inexpensive motoring, 557 

Parsons, Hon. Richard Clere, disc., Montreal, Ottawa, and 
Georgian Bay canal, 370 

Peace centenary association, Canadian, 402 

Pearl-shelling industry of Western Australia, 141 

Pears, storage and disposal of apples and, 970 

Peart, A. W., B.A., origin and growth of the small-fruit 
industry in Ontario, 434 

Peat, bacterial treatment of, paper by Professor W. B. 
Bottomley, M.A., Ph.D., F.L.S., 373 

Peddie, R. A., paper, the history of colour printing, 262 ; 
silver medal awarded to, for his paper, 689 

Pennell, Joseph, presentation to, of medal for his paper 
on the pictorial possibilities of work, 16; disc., the 
modern poster, 193 ; disc., the history of colour printing, 
269; Cantor Lectures, artisticlithography, 701, 729, 753; 
syllabus, 231 

Perfumery, paper by John Charles Umney, F.C.S., 47 

Perfumes at Grasse, manufacture of, 667 

Perkin, Dr. F. Moliwo, presentation to, of medal for his 
paper on natural and synthetic rubber, 16; paper, oil 
resources of the Empire, 471 

Perks, Sir Robert W., Bart., disc., Channel tunnel, 96 ; 
paper, the Montreal, Ottawa, and Georgian Bay canal, 
254; disc., do., 364; silver medal awarded to, for his 
paper, 689 

Perrott, Major-General Sir Thomas, K.C.B., disc., Sarawak, 
433. 

Persia, Khorasan : the eastern province of, paper by Major 
P. M. Sykes, C.M.G., C.I.E., 279 

, new fashions in, 1010 
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Persian Minister, H.E., Mirza Mehdi Khan, disc., Khorasan, 
284 


Peru, irrigation in, 641 

——, Mineral resources of, 639 

Petroleum technologists, institute of, 156; inaugural 
meeting, 397; Journal of, 768 

» world’s production of, letter, J. Veitch Wilson, 


442 
Phillips, T. Brice, paper, the rural housing question, 324 
Phosphates from Tunis and Algiers, exports of, 182 
Phosphorus in steel, distribution of, 860 
Physical Laboratory, Teddington, National, 119 
Pig-keeping for cottag2rs and small holders,21032 
Pile-driving, Nova Scotia, 783 
Piles, reinforced concrete, 846 
Pineapple industry, Natal, 752 
Pipe (briar) industry, French, 959; letter, Richard ;Pen- 
berthy Roberts, 1038 -< 
Platinum deposits in Germany, 528 - 
Pomeroy, L. H., automobile engineering and the war, 1012 
Pongee (Shantung) industry, 844 
Pope, Alfred Atmore, obituary, 82 
Ports (Australian) in relation to modern ship3, 938 
Poster, modern: its essentials and significance, paper by 
W.S. Rogers, 186 
of eleventh international art exhibition, Venice, 384 
Postmaster-general, proposed imperial, 749 
Potatoes, export of seed, from France, 662 
Pottery, Italian and English, 180 
» new effects in, 382 
Poultry feeding, notes on, 875 
on allotments and garden plots, 989 
Powell, Harry J., chair, technique of glass painting in 
medizval and renaissance times, 567 
Powell, James Crofts, obituary, 864 
Powell, W. H. T., disc., the preservation of wood, 314 
Preston, W. T. R., disc., Montreal, Ottawa, and Georgian 
Bay canal, 369 
Prices in textile industries and the war, 895 
Prime movers, comparative cost efficiency of, 846 
Prince Edward Island and Charlottetown conference, 664 
Printing (colour), history of, paper by R. A. Peddie, 262 
PRIZES :— 
Coach-building, 1026 
North London Exhibition Trust, awards, 511; changes 
in conditions of, 511; annual report, 691 
Owen Jones, annual report, 690; list of awards, 7298: 
Offer, 785 - 
Peter Le Neve Foster, 769 
Stock, awarded, 785; annual report, 690 ; offer, 785; 
award, 817 
Swiney, notice of meeting of adjudicators, 161; award 
to John W. Salmond, K.C., 185; account of prize, 
195; annual report, 690 
Turners’ Company, 275 
Productograph, 764 
Pump (Humphrey), development of, 782 
Pumping-plant for India, British, 1008 
Punjab canal colonies, paper by Sir James M. Douie, 
K.C.S.I., 611 


» industrial art work in, by W. Coldstream, T.C.S, 
(retired), 116 


_— 


R. 


Rabbits, Australian trade in, 37 

Radstock, Lord, obituary, 81 

Rail-heads, renewable, 155 

Rails on sharp curves, lubricating, 156 

Railway communication between Switzerland and the 
Riviera, 958 

——-— connection between India and Burma, 1021 

—-—— extension, German East Africa, 526 

—-——, first, in Iceland, 698 

——-— gauge, Spanish, 699 

——-— (Grand Trunk Pacific) extension of, 1006 

—-——, Hedjaz to Medina, 930 

, India and Ceylon, 525 ; letter, H. G. Turner, I.C.8. 

(retired), 561 
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Railway, Mont Blane, 80 

-— New Alpine, 625 

—-—— (St. Gothard), electric traction on, 62 

—-—— station accommodation in France, 1032 

(underground) work in Paris, 80 

“ Railway News,’’ jubilee number of, 230 

Railways, adhesion on, 975 

—, Buenos Ayres underground, 974 
electrification of Italian, 800 

- suburban, 526 7 

————, heaviest rail, 975 

————, improved rolling-stock for rapid transit, 908 

—-——-—, underground electric, overseas, 359 

Raisin seeds, utilisation of, in the United States, 724 

Ramsden, Sir John William, Bart., D.L., obituary, 507 

Rangoon, the port and city of, paper by G. C. Buchanan, 
C.I.E., M.Inst.C.E., 531 

Ravenshaw, Thomas Edward, J.P., obituary, 404 

Rawson, Colonel H. E., C.B., R.E., dise., administration 
of imperial telegraphs, 656 

Reading-room, contributions to, 1011 

Reay, Right Hon. Lord, K.T., G.C.S.I., G.C.1.E., chair, 
Indian museums, 205 

Reclamation of waste land, by A. D. Hall, F.R.S., 833 

Redwood, Sir Boverton, Bart., D.Sc., ¥.R.S.E., M.I.M.E., 
F.I.C., the future of oil fuel, 103 ; chair, motor fuels, 233 ; 
at inaugural meeting of Institute of Petroleum Techno- 
logists, 397; annual meeting, 697 

Refrigeration, national congress of, France, 589 

Reid, Right Hon. Sir George H., G.C.M.G., chair, adminis- 
tration of imperial telegraphs, 643 

Reid, Walter F., F.I.C., F.C.S., disc., motor fuels, .244 ; 
disec., oil resources of the Empire, 487; dise., Channel 
tunnel and its early history, 603 

Reinforcing rods, bending, at Balboa, 847 

Resins and gums of Red Sea region, 585 

Rhodesia, chief crops of, 140 

Rhone, new passenger steamboat service on, 405 

Rice, Burma, 994 

—— disease (ufra), 469 

Riley, Edward, obituary, “930 

Rivers, pollution of, 63 

“ Riviera Scientifique,” 445 

Road and wheel tester, America, 155 

—-— paving machine, 525 

Roads for Canada, 588 

Roberts, Richard Penberthy,* letter, French briar-pipe 
industry, 1038 

Robertson, James Barr, obituary, 139 

Rogers, W. S., paper, the modern poster: its essentialis 
and significance, 186; silver medal awarded to, for his 
paper, 689 

Rome, and its commercial development, 952 

of 1547, map of, 848 

trade of, in 1912, 356 

Romney, portrait of James Barry, 606 

Ropeway, passenger, in Tyrol, 1038 

Rose-growing industry of Lyons, 380 

Rosenheim, Dr. O., dise., bacterial treatment of peat, 379 

Ross, Edward Halford, M.R.C.S., L.R.C.P., paper, house- 
flies and disease, 388; Zetter, do., 442; silver medal 
awarded to, for his paper, 689 

Rothamsted annual report, 424 

Rotherham, Lord, chair, the Channel tunnel, 87 

Rum, manufacture of “ habitant,” Guadeloupe, 440 

Rupees and sterling, 675 

Rural housing question, paper by T. Brice Phillips, 324 


S. 


Sadir, M., the Ahoms : their origin, manners, and customs, 
338 i 

Salmond, John W., K.C., Swiney prize awarded to, 185 

Salt production, German, 19 

Sams, E. H., disc., bacterial treatment of peat, 380 

Samuelson, P., disc., perfumery, 61 

Sand-drift problem on the eastern coast of Australia, 991 

Sanderson, Lord, G.C.B., K.C.M.G., chair, fashion in art 
and art-industry, 407; annual meeting, 696 

Sandhu, N. S., M.A., letter, Indian census of 1911, 678 


—— 
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Sarawak, Her Highness the Ranee of, paper, Sarawak, 427 
Sarawak, paper by Her Highness the Ranee of Sarawak, 427 
Sardine curing, Sea of Galilee, 752 

Sarg, Tony, disc., the modern poster, 193 

Saskatchewan reclamation project, 138 

Scammell, E. H., letter, dictionaries of the English language» 
198 

Schools, London trade, 892 

(travelling) in Australia, 586 

Scientific instruments, accuracy of, opening address by 
Colonel Sir Thomas H. Holdich, R.E., K.C.M.G., 
K.C.1.E., C.B., D.Sc., 7 

Scott-Moncrieff, Colonel Sir Colin Campbell, K.C.S.1., 
K.C.M.G., disc., Punjab canal colonies, 622 d 

Senna in India, 360 

— the Sudan, 680 

Session, 1914-15, 1027 

Sessional arrangements, 1913—14, 1; 1914-15, 1011 

Seth-Smith, D., disc., zoological gardens, 33 

Shakespeare’s life and work, Aldred Lecture, by Sir Sidney 
Lee, D.Litt., LL.D., 496 

Sheep and wool industry of Afghanistan, 893 

dip, 341; letter, William Cooper and Nephews, 424 

Shelly, Dr. C. E., disc., house-flies and disease, 397; letter, 
do., 493 

Siemens, Alexander, disc., Channel tunnel and its early 
history, 603 

Signalling (automatic), on Central London railway, 783 

Silk Association, 342 

—, carriage of, 137 

—-, improved artificial, 505 

—— khaki, 1024 

— production, 677 

in Greece, 1035 

— weaving industry, Swiss, 360 

Silver mines of Saxony, 84 

work, 100 

Singh, H.H. Prince Frederick Duleep, disc., Indian water 
gardens, 461 

Sire, Alfred, disc., Channel tunnel, 97 

Slater, John, F.R.I.B.A., chair, the preservation of wood; 
286 ; disc., fashion in art and art-industry, 419 

Smallpox and cotton, 676 

Smith, Dr. P. Caldwell, disc., house-flies and disease, 396 

Smoke and dust in textile towns, 63, 677 

Smyth, B. Lyle, letter, house-flies and disease, 442 

Solar-power plants, Egyptian and American, 246 

Solidonia, 764 

Songs old and new, the singing of, Cobb Lectures by 
H. Plunket Greene, 931, 947, 963 

South Africa and Indian problem, 492 

economic commission, 751 

policy of, 945 

Soya bean as vegetable, 768 

-— article of food in China, 828 

Spanish mercantile marine, 157 

Spinning, improved ring, 505 

Sponge fisheries of the Aegean Sea, 134 

industry of Turks and Caicos Islands, 402 

Statistics, Empire, 491 

Steel, Australian, 358 

, distribution of phosphorus in, 860 

Stock prize, annual report, 690; award, 817 

Stokes, Vice-Admiral Robert Henry Simpson, obituary, 528 

Strange, Edward F., R.E. (Hon.), paper, Japanese colour- 
prints, 222; silver medal awarded to, for his paper, 689 

Strathcona and Mount Royal, Right Hon. Lord, G.C.M.G., 
G.C.V.O., E.R.S., LL.D., obituary, 200 

Strawberries (early) in South of France, 763 

Stress, measurement of, 905 ; 

Stresses in materials and structures, measurement of, 
Cantor Lectures, by Professor E. G. Coker, M.A., D.Sc., 
123, 144, 162; syllabus, 2 

Subscription to the Society, annual, annual report, 692 

Sugar industry, Turkey, 768 

Surface combustion, Howard Lectures, by Professor 
William A. Bone, D.Sc., Ph.D., F.R.S., 787, 801, 818; 
syllabus, 361 

Swan, Sir Joseph Wilson, D.Sc., F.R.S., obituary, 666 
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S winey lectures on_geology, 24, 1010 3 

——— prize, notice of meeting of adjudicators, 161 ; 
award to John W. Salmond, K.C., 185; account of 
prize, 195; annual report, 690 

Swinton, Alan A. Campbell, chair, applications of electricity 
to agriculture, 69 

Switzerland and the Riviera, direct railway communication 
between, 958 

Sykes, Major P. M., C.M.G., C.LE., paper, Khorasan : 
the eastern province of Persia, 279 


T. 
Tapestry making in Servia, 491 
new ‘“‘ Morris,” 798 
, old and new, 382 
Taxila, excavations at, 1022 
Taylor, Frederic H., Assoc.M.Inst.C.E., Assoc.M.inst.M.E., 
lightning conductors, 435 
Tea in Russia, 445 
Teak cultivation in Java, 508 
Teff, a tropical and sub-tropical hay crop, 994 
Telegraphs, the administration of imperial, paper by 
Charles Bright, F.R.S.E., M.Inst.C.E., M.I.E.E., 643 
Telegraphy, imperial ovérseas, 403 
—__——--——. (wireless), electric vibrations and, Juvenile 
Lectures by R. P. Howgrave-Graham, M.T.E.E., notice, 
45; report, 143, 161 
Temple, Sir Richard, Bart., C.I.E., dise., Indian water 
gardens, 461 
Textile industries, development of, 62, 136, 227, 341, 421: 
504, 607, 676, 763, 830, 894, 960, 1023 
towns, ancient, 960 
Textiles, 21 
——-_——, embargo on export, 1024 
, European export trade, 830 
, export prices of, 607 
, fashions in printed, 381 
(foreign), 960 
, duplicating, 895 - 
, imported goods, 764 
, imports from the Continent, 830 
, names of, 607 
, short time working, ethics of, 831 
, state of trade, 763, 1023 
Thomas, Bert, dise., the modern poster, 194 
Thomson, Captain A. S., C.B., disc., administration of 
impcrial telegraphs, 657 
Tiffany, Frank, letter, house-flies and disease, 442 
“ Timber Trades Journal,” 469 
Timber for collieries, 864 
from Siberia, export of, 864 
Tin production in South China, 182 
Tipler, F. C., letter, house-flies and disease, 492 
Tobacco, Greek, 23 
, home-grown, 41 
Tooth-brush from nature, 912 
Topographical operations at high altitudes, France, 360 
Town-planning, Empire housing and, 663 
Trade and commerce in 1913, 250 
(Australian) in 1913, 876 
opportunity, imperial, 876 
Trade-mark for British Empire, 340 
Train, benzol electric, 80 
Tramway system (North and South London), filling of 
gaps in, 155 
————— traffic, Milan, 800 
Treacher, Sir William Hood, K.C.M.G., vote of thanks to 
Chairman of Council, 17 
Trimmings and embroidery, British, 1022 
Tripoli, cold storage at, 667 
, industrial progress at, 676 
, trade of port of, 1913, 700 
Tropics, health in, 814 
Trust funds of Royal Society of Arts, annual report, 695 
Trustee, Public, sixth annual report of, 508 
Tug, aerially propelled, 605 
Tunnel, Channel, paper by Arthur Fell, M.P., 88 
——_—— and its early history, paper by John 
Clarke Hawkshaw, M.A., Past President Inst.C.E., 592 
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Tunnel, Mount Royal, 138 

, Harlem River, New York, 156 

(concrete), lining by compressed air, 156 

, Rogers Pass, 359 

Turbine, mercury-vapour, 698 

—, steam, development of, 909 

“Turner, Algernon, disce., applications of electricity to 
agriculture, 77 

Turner, H. G., I.C.S. (retired), letter, the port and city of 
Rangoon, 545; letter, railway connection between India 
and Ceylon, 561- 

Tyrer, Thomas, F.I.C., F.C.S., 
disc., motor fuels, 242 


chair, perfumery, 45; 


U. 


Umney, John Charles, F.C.S., paper, perfumery. 47; 
silver medal awarded to, for his paper, 689 

Unionists, textile, 677 

University expansion in Canada, 815 

— of British Columbia, 317 

Urwick, E., disc., the modern poster, 193 


V. 


Vegetables, supply of, 832 
Victoria and Albert Museum, decorations of, by Alan S. 
Cole, C.B., 270 


nat ene ae es a 


727 


, designs for goldsmiths’ work, 


———— 


, English silver, 444 
—_——_--__ -_________, Indian paintings, 509 
TE , old English furniture, 797 


Victoria league, imperial health conference, 403 
Viking stone, 587 
Villiers-Stuart, Captain P., disc., rural housing, 337 
Villiers-Stuart, Mrs. Patrick, paper, Indian water gardens, 
447; silver medal awarded to, for her paper, 689 
Vintage in Franc2, 1914, 1040 
Viticulture, international congress, Lyons, 469 
in Spain, 842 
Vizetelly, Frank H., Litt.D., LL.D., letter, dictionaries of 
the English language, 38 


Voelcker, Dr. J. A., disc., bacterial treatment of peat, 378 — 


W. 


Wages, artificial regulation of, 893 

Waldstein, Sir Charles, Litt.D., Ph.D., paper, fashion in art 
and art-industry, 407 ; Cantor Lectures, the relation of 
industry to art, 849, 865, 881 ; syllabus, 159 

Walker, E. O., C.I.E., disc., administration of imperial 
telegraphs, 658 

Wallis-Tayler, A. J., Assoc.M.Inst.C.E., paper, the preser- 
vation of wood, 286 ; letter, do., 665 

Walton, Sir Robert, obituary, 878 

War and advertising, 998 

———— artistic crafts, 928 

———— automobile engineering, by L. H. Pomeroy, 1012 

—— memorial, South African, 784 

Ward, the Right Hon. Sir Joseph George Ward, Bart., 
K.C.M.G., LL.D., presentation to, of medal for his 
paper on New Zealand: an ideal place of residence. 16 

Ward, Kingdon, in South-east Tibet, 725 

Warmth in clothing, 422 

Warping-in machinery, 505 

Warren, Professor W. H., LL.D., M.Inst.C.E., presentation 
to, of medal for his paper on the hardwood timbers of 
New South Wales, 16 

Wars of the past and textile industry, 894 

Washington, William de Hertburn, obituary, 993 

Waste land, reclamation of, by A. D Hall, F.R.S., 833 

Watch trade, Switzerland, 589 

Water conservation scheme, Lower Murray, Australia, 526 

—-—— engineers, institution of, 610 

—--— meter for irrigation works, 81, 441 

—--— supply, Glasgow, 358 

, New York, 588 

—-—— works, Birmingham, 440 
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Waterlow, Edgar L., M.A., chair, history of colour printing 
261 

Wattle in South Africa, 877 

Weaver, Lawrence, F.S.A., disc., Indian water gardens, 460 

Webb, M. de P., letter, Kashmir rail and ropeway survey, 
424 

Weighing-machine for railway trucks, 155 

Welin, Axel, A.I.N.A., presentation to, of medal for his 
paper on life-saving at sea, 16 

Whale fisheries, Falkland Islands, 609 

—-— fishing industry on North Pacific coast, 959 

Whales in the Mediterranean, 381 

Wharf, reinforced concrete floating, 909 

Whatmough, W. A., B.Sc., cultivation and collection of 
medicinal plants in England, 995 

Wheat crop of 1915, hints on growing, 1030 

——, extension of area under, 946 

(handling) in Western Australia, 248 

—— in Franc2, 1913, production of, 83 

production of India, 880 

Wheatley, H. B., D.C.L., F.S.A., appointed scrutineer, 681 

White, Arnold, disc., administration of imperial telegraphs, 
656 

White, Sir Herbert Thirkell, K.C.I.E., disc., the port and 
city of Rangoon, 543 

White, Sir William H., biography of, 249 

-——, memorial fund, 1009 

White lead, prohibition of use of, in France, 784 

Wilkinson, Norman, disc., the modern poster, 194 

Wilson, Henry J., presentation to, of medal for his paper 
on the education and employment of the blind, 16 

Wilson, J. Veitch, letter, world’s production of petroleum, 
442 

Wine harvest in Italy, 1913, 250; corrections, 278 

—-— production of Greece, 585 

Portugal, 667 


—- 


ee e 


—— — Spain, 842 

Winnipeg industrial and educational development, 877 
——-—— bureau, 587 

Wireless telegraphy, electric vibrations and, Juvenile 


Lectures by R. P. Howgrave-Graham, M.I.E.E., notice, 
45; report, 143, 161 

Wolfe-Barry, Sir John, K.C.B., F.R.S., 
tunnel and its early history, 591 

Women and art handicrafts, 560 

Wood, Sir Henry Trueman, disc., fashion in art and art- 
industry, 419; chair, Sarawak, 427; annual meeting, 
696 

Wood French artificial, 832 

—-—, the preservation of, paper by A. J. Wallis-Tayler, 
Assoc.M.Inst.C.E., 286; letter, Lionel Castle, 342; letter, 
A. J. Wallis-Tayler, 665 

Woodearving, school of art, 930 

Wooden conduit-pipe, largest, 121 

Woods, H. Charles, paper, travels in the Balkan peninsula, 
350 

Wool industry of Afghanistan, 893 

———— — Smyrna, 626 

—-— research work on, 64 

—-— trade, 136, 1022 

Workman, R. D., disc., the modern poster, 194 

Wrightson, Professor John, disc., applications of electricity 
to agriculture, 76 

Wyatt, Horace, disce., inexpensive motoring, 559 


chair, the Channel 
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